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PREFACE 
Dear Distinguished Delegates and Guests, 
 
   The organizing committee is extremely privileged to welcome our distinguished delegates and guests to the 
International Conference for “Phoenixes for Emerging Current Trends in Engineering And Management 
(PECTEAM 2K19) organizing Conference on COMET(Emerging Current Trends in COMputing and Expert 
Technology) which will be held from March 22nd to 23rd

    
, 2019 in Chennai, Tamilnadu, India. 

  COMET  is well supported by IEEE Madras section, CSI, ICTACT, ISTE, IETE. The objective of this conference 
is to bring together numerous problems encountered in the current as well as future high technologies under a 
common platform. It  has been specifically organized to congregate international researchers and technocrats for 
presenting their innovative work, share and gain knowledge to have a proper insight into the significant challenges 
currently being addressed in various fields of Computing and Expert Technology. 
    
  The conference proceedings have a complete track record of the papers that are reviewed and presented at the 
conference. The principle objective is to provide an international scientific forum wherein the participants can 
mutually exchange their innovative  ideas in relevant fields and interact in depth through discussion with peer 
groups. Both inward research as well as core areas of Computing and Expert Technology and its applications will be 
covered during these events. 
  
 The conference has received 520 papers all over India and abroad  from various institutions in different domains, 
out of which 155 papers are selected for presentation. The  submitted papers were peer reviewed by external 
reviewers and advisory board based on the subject of interest and selected on the basis of originality, clarity and 
significance in line with the theme of the conference.  
 
  It is guaranteed that a high quality program will be conducted as the conference will be graced by an unparalleled 
number of professional speakers from multidisciplinary fields, both from India and abroad.   
  
   We would like to thank the chief patron, patrons, conveners, organizing committee members, advisory members 
for their immense help, motivation, constant cooperation and continuous encouragement for the conference. We 
deeply appreciate the editorial board for their wonderful editorial service for the successful outcome of this 
proceeding. We are very much grateful to all those  who have contributed both in the front desk and backyard to 
make COMET an astounding success.   
  
  COMET, featuring high impact presentations, would be enriching and undoubtedly an unique, rewarding and 
memorable experience being hosted at Panimalar Engineering College, Chennai, INDIA. 
 
Dr. S. MALATHI 
Convener 
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Abstract. Currently information community has been bombarded by Big Data 
in Cloud computing to classify and coordinate into basic management process. 
On the other hand, the development of mobile computing is to extent "individu-
al clouds," or open cloud resources in order to understanding the properties over 
the personal computing gadget like, advanced cells, tablets, workstations, 
shrewd TVs, and even joined frameworks inside automobiles.  Big data, as it 
looks is enormous data used to designate the huge volume of data in unstruc-
tured and semi-structured format. Also, that is cloud computing comes in for 
the utilization the cloud as receptors for the majority of that information regard-
less of claim cloud or private cloud without particular amount in Petabytes and 
Exabyte of information. So it is increasingly using cloud deployments and 
therefore analytics needs to be surveyed with the aim at increasing value to ad-
dress big data. In addition the entire consumer in Cloud computing, clients, 
servers, applications and other elements related to data centers are made availa-
ble to IT and end users via the Internet. Organization needs to pay only as much 
for the computing infrastructure as they use. The way of billing type in cloud 
computing is similar to the electricity payment that we do on the basis of usage. 
It is a function of the allocation of resources on demand. The best booking 
ahead of time of assets is hard to be accomplished because of vulnerability of 
customer's future interest and supplier’s asset costs. This paper renders the 
techniques behind maximizing Big Data in cloud computing. The issues, in-
sights, analysis and management of Big Data, and advantages and learning out-
come of Big Data in cloud computing, resource Provisioning Cost also have 
been studied. 

poojapooja13189@gmail.com 

Keywords Cloud computing model, Big Data, Symbiosis, Personal Clouds, re-
source Provisioning Cost. 
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1 Introduction 

Big data is to find repeatable business designs represents something like 80% of an 
association's data in an unstructured organization of content documents. The sheer 
volume of unstructured data intermittently inside an undertaking is to be overseen 
legitimately to make the Big Data usage viably as far as capacity [17]. Then again, 
investigation of big data continuously is an ordinary thing that includes overseeing 
data to make an obligation if data can't be lived [14]. Big data investigation is fre-
quently  
Joined with cloud registering to circulate the work among a huge number of PCs. The 
issues of Big Data in Cloud Computing distinguished are as per the following [16]. 
- The need to help expansive number of utilizations, every one of which has a little 
data impression. 
- A scientific analysis of unstructured data is a great deal for accurate decision-
making and an improved customer experience [1]. 
- Heterogeneity, scale, timeliness, complexity, and privacy Problems [3]. 
- Skills sense that getting real knowledge out of data is not really an IT capability to 
be improved to analyze the larger volume data in cloud computing environment [15].  
- Data structures to make it accessible for ad-hoc analysis and make it flexible 
enough that gets some things out. 
- Data collection is the main issue to keep the data and make it have future value [2]. 
Thus it is much needed to undergo a detailed research analysis on structured and un-
structured data that are used in Big Data under cloud computing environment. 

2 Insights of Big Data 

The following are the insights into 'big data'. 

• Big Data Spectrum includes the use cases in retail, airlines, automotive, fi-nancial 
services and energy [7].  

• - Typical challenges focuses regarding security parameters, technologies inte-
gration, and real-time communication in cloud computing [6]. 

• - Symbiosis analysis is to be maintained which addresses all three dimensions of 
the big data challenge as Variety, Velocity and Volume. [4]. 

• - Considering the enormous figure and capacity required supporting big data, the 
advantageous interaction turns out to be all the more firmly coupled keep on ad-
vancing [5]. 

• Management and Analyze Enormous Volumes of Data 

Across all businesses and topographies, associations of different sizes are being tested 
to discover more straightforward and quicker approaches to investigate gigantic 
measures of data and better address customer issues[18]. The present news incorpo-
rates editions to help new administrations models and ‘Smart Cloud Desktop Infra-
structure’ to ease administration of virtual work area arrangements [8]. New Systems 
pitched for Big Data to give the scalability, effortlessness and execution basic to have 
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the capacity to investigate big data to convey results eight hours quicker than on the 
past arrangement, which take a gander at the effect on organizations consistently that 
passes [12]. 
 
3.1  Advantages of Big Data in Cloud Computing 

 
The advantages of Big Data are listed out below. 
• It makes cloud simpler for all businesses to adopt.  
• Consistent execution, effortlessness, data invigorate speed and by and large exe-

cution [9].  
• To disentangle and quicken cloud sending stages, associations all things con-

sidered.  
• To can expand business dexterity, limit business hazard and speed time to in-

come. It exposes the business intelligence value of cloud data analytics [11]. 

3 The Need for Big Data Analysis in Cloud Computing 

Desktop applications are well restricted by using the WEB based services. Almost 
more than 50 % computer interactions involve accessing Web applications and that 
also even for internal and in-house applications can be accessed through a Web 
browser which is termed as service-oriented computing. So the data is to be used on 
the basis of pay by use instead of provisioning for peak and that are dependent on 
capacity, demand and time against the resources shown in Figure 1 and 2 for the static 
data Centre and cloud data center respectively. 

 

 
Fig. 1. Static Data Center 

The following are the reasons why big data analysis is important 
• Complex data processing in Graphs  
• Multidimensional Data Analytics based on Location data. 
• Physical and Virtual Worlds that includes Social Networks and Social Media data 
& analysis 
• Data Platforms for Large Applications 
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• Significant Operational Challenges in using RDBMS technology are 
• Peak Demand Provisioning 
• Resource under-utilization 
• Massive challenge in Storage management  
• System upgrades on par with an extremely time consuming module 
In addition cloud computing is very much bothering on Scalability, Elasticity, Fault 
tolerance and Self-Manageability. 

 
 

 
Fig. 2. Cloud Data Center in Cloud 

4 Learning Outcomes 

The unions of technological platform, cloud processing and big data are to be sure 
changing the world. The revelation of new medications to fix maladies, exact climate 
foreseeing designs, water management methodology, and so on, cloud computing 
provides unlimited resources on demand. Since big data is an accumulation of bigger 
data sets regularly unstructured, it is difficult to gather, examine, picture, and process.  
• Big data and cloud registering are two of the biggest patterns in numerous associa-
tions.  
• Probably the biggest advantage of the cloud is that it's considerably less de-
manding to oversee limit  
• Design decisions and rules that are to be completed in outlining the up and coming 
age of data administration frameworks for the cloud.  
• The configuration space for Data Base Management System (DBMS) is to help 
refreshing escalated remaining tasks at hand for huge multitenant frameworks and 
furthermore to guarantee the proceeded with accomplish-ment of DBMSs. 
The figure 3 shows the integration of the big data in the cloud computing environ-
ment, where the data sources server is connected with the client nodes orthogonally. 
The big data has also been integrated with cloud computing domain. Based on the 
request made by the clients, the data to be shared by the server then starts collecting 
the relevant data from the data storage unit of the big data service 
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Fig. 3.Learning Outcomes Block Diagram 

After extracting the data, it is to be analyzed by the data analytics before handling the 
same the clients through the server. 

5 Challenges and Design Goals in Resource Provisioning Cost 

Allocate resource by optimized for reduced cost and distributing their resources to 
consumer is the major drawback in existing system as there very difficult to get ac-
cess rights from cloud environment. Different types of challenges in addressing the 
problem of enabling resource allocation in data centers to satisfy competing applica-
tions demand for computing services.. With the reservation plan, the buyer can dimin-
ish the aggregate asset provisioning cost. The reservation plan, the cloud customers 
from the earlier save the assets ahead of time. Therefore, the under provisioning issue 
can happen when the saved assets can't completely take care of the demand because 
of its vulnerability. These provisioning calculations can arrangement figuring assets 
for being utilized in different provisioning stages and additionally such a large num-
ber of year designs. It scope up with the uncertainty of consumers future demand, go 
for an optimal cloud resource provisioning model. Minimize the total cost of resource 
provisioning by reducing over provisioning and under provisioning. The pricing solu-
tion employs a novel method that estimates the correlations of the cache services in a 
time-efficient manner. Cloud service provider has two tasks for allocate resources. 
Figure 4 shows the Cloud Computing-Resource Provisioning System. It performing time-
insensitive background computing and distributing resource to the cloud users in the 
dynamic process. Cloud shopper can effectively limit add up to cost of asset provi-
sioning in cloud processing situations. 
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Fig. 4.Cloud Computing-Resource Provisioning System. 

6 Problems  in Resource Provisioning Cost 

Both the reservation and on-demand plans used to face the under provisioning and 
over provisioning problem. Static pricing cannot guarantee cloud profit not minimized 
Static pricing results in an unpredictable and, unmanageable manner of cost. Cloud 
computing is research on accounting in wide-area networks that offer distributed ser-
vices. Some of the others consumer request for some other location focus on job 
scheduling and bid negotiation, issues orthogonal to optimal pricing. There are two 
major problems when trying to define an optimal pricing scheme for the cloud ex-
posed service. Beginning model is to define a simplified enough model of the price 
depends upon marketable and to acquire feasible fixed maximum amount but not over 
reduced model that is not representative. The second challenge is to define a pricing 
scheme that is adaptable to time-dependent model changes. 

7 Provisional Problems in  Resource Cost 

A cloud provider can give the customer to the provisioning plans are Reservation plan 
and On-ask for plan. For organizing, the cloud go-between considers the reservation 
plan as medium-to whole deal orchestrating, since the course of action must be set 
apart ahead (e.g., one or three years) and the arrangement will fundamentally lessen 
the aggregate provisioning cost. In qualification, the representative considers the on-
request plan as here and now arranging, since the on-request plan will be obtained 
whenever for brief timeframe (e.g., multi week) when the assets held by the reserva-
tion-plan are insufficient (e.g., all through pinnacle stack). 
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8 Provisioning Phase  in  Resource Cost 

The cloud intermediary thinks about every reservation and on interest anticipates 
provisioning assets. These assets territory unit utilized in totally extraordinary break 
hole between times additionally called provisioning stages. The three provisioning 
phases are Reservation stages, using phases and On-request stages. The stages with 
their activities perform in various purposes of your time (or occasions) as pursues. 
Introductory inside the reservation area, while not knowing the shopper's genuine 
interest, the cloud dealer arrangements assets with reservation organize before. In the 
spending part, the esteem and request territory unit achieved, and furthermore the 
saved assets can be utilized. Therefore, the saved assets may be resolved to be either 
over provisioned or beneath provisioned. In the event that the interest surpasses the 
quantity of saved assets (under provisioned), the intermediary will pay for included 
assets request organizes, at that point the on-request area begins. The reservation con-
tracts are cloud provider can give the purchaser numerous reservation designs with 
various reservation contracts. Each reservation contract alludes to the booking ahead 
of time of assets with the exact day and age of use. 

9 Provisioning Stages in  Resource Provisioning Cost 

A provisioning stage is that the time age once the cloud specialist settles on a choice 
to arrangement assets by getting reservation or potentially on-request designs, and 
furthermore designates VMs to cloud suppliers for using the provisioned assets. Thus-
ly, every provisioning stage will incorporate one or a great deal of provisioning stag-
es.  

10 Conclusion 

In this paper, the objective of maximizing the big data utilization in cloud computing 
has been studied by exploring the varieties, volumes of the big data. The structured 
and unstructured data also have been analyzed. From the studies it is identified that 
the expansion of data has dependably been a piece of the effect of data and inter-
changes innovation. Moreover, obstruct advance at all periods of the pipeline that can 
make an incentive from data. The solution of the master problem will modify the cost 
and in addition the expending cost per solution of the Benders cuts are made of the 
optimal costs obtained from master problem and sub problems among the prior itera-
tions.  From the investigation, it is also recognized that resources, the innovation, data 
volume, abilities, data compose and data structures are the principle issues of Big 
Data in cloud registering with which it maximizes the utilization. 
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Abstr act.  The Electronic voting is when a voter casts a ballot through a digital 
system rather on paper. In the present voting system, the Electronic Voting 
Machine comprises of two units, control unit and balloting unit. The control 
unit is with a surveying officer and the balloting Unit is set inside the voting 
compartment. When the voter makes the choice on the balloting unit by 
pressing the blue key, the Surveying Officer will press the Close Button. Be that 
as it may, in the present voting system there is significant probability of vote 
fixing. Votes can be altered effectively. This can be resolved by blockchain. 
Blockchain refers to a span of general-purpose technologies to exchange 
information and transact digital boon in distributed networks. This paper 
describes using the blockchain technology in an electorate system for Indian 
election. A threat in the current election system is the characteristics of security 
and transparency. In current system some problems occur with an 
administration that has complete authorization over the system and its database, 
it is affirmable to tamper the database with hefty opportunities. The planned 
system is basically intended for our nation based on biometric validation. 
Blockchain technology appears when they make their choice .This is 
incorporated inside Electronic Voting Machine. The subtleties are put away in 
independent block. On the off chance that there is a discretionary extortion it 
very well may be effectively recognized utilizing the blocks of data. This 
guarantees greater security, unique finger mark of voter is utilized as the 
fundamental validation asset. To decrease the swindling wellsprings of database 
control, blockchain can be received in the dispersion of database. This 
examination considers the voting consequence in blockchain algorithm from 
each place of election and recorded. A country with less voting rate will fight to 
develop. It is a potentiality method to the lack of involvement in voting amongst 
the young media-savvy population. This dispense an incorruptible election amid 
the democratic people. Blockchain technology is distributed and verified 
publicly such that degenerate is beyond the realm of imagination. 

Keywords: Biometric, Electronic Voting Machine, Fingerprint Verification,  
Blockchain Technology. 
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1      Introduction 

The recent technologies has optimistic whack on multiple exposure of our social 
interactions. The 21st century has perceived the advent of a number of innovative 
technologies. Blockchain holds promise for being the latest innovative technology [1]. 
Blockchain technology is seen as a standout amongst the most vital technology 
vogues that will impact society and business in the days to come. Blockchain 
Technology developed as a conceivably unruly, proficient technology for 
organizations and governments to help data trade and exchanges that necessitate 
verification and trust [2]. Distributed consensus are not famous in light of its restricted 
adaptability, and was seen as a fleeting connection crude that is misused just in 
applications in undaunted need of consistence and just among couple of nodes. The 
utility of decentralized agreement transversely over countless nodes was illustrated by 
Nakamoto’s Bitcoin cryptocurrency, changing the universe of computerized 
transactions for eternity [3]. Many contrast the rise of the blockchain with another 
progressive technology and foreshadow that this technology will change the extent of 
effectiveness withdrew from centralized control in fields, for example, business, 
correspondences, and even legislative issues or law. This blockchain technology has 
the prospective to enchiridion in a new period of time designate by overall system of 
payment [4]. Blockchain innovation is fortified by a decentralized system involving of 
huge number of interconnected nodes. These hubs have their private copy of the 
distributed ledger that incorporates the all olden times of exchanges Processed in the 
system [5]. Expanded innovation use got contemporary difficulties the movement of 
vote based system as more individuals these days not have faith in governance, 
making elections most basic in existing majority rule government. Elections have an 
incredible power in deciding the predetermination of a country [6]. The procedure 
chop down the whole man perception in the polling booth and furthermore in the 
counting activity. All the human exercises are computerized.When finished the 
approval, the succeeding inconvenience uprise is transpicuous of each vote, Security 
and issues in information control. These issues are explained by Blockchain 
innovation and furthermore used to diminish the issues that happen in voting. It 
involves a couple of impedes that are associated with each other and in compilation 
The block making endeavor to change the data will be increasingly troublesome as it 
needs to change the following blocks. Subsequently blockchain innovation plan to 
unravel the essential difficulties in the genuine arrangement of the voting process such 
as security, endorsement of voters, shielding voted data. [7]. 

2      Related Works 

With the provision of blockchain technology, secure voting and trustworthy voting 
environment is probable. Protocol generated in which the votersmastery as a network 
of peers and provide decentralization. Using the public ledger in blockchain 
technology, each and every sole organizational pronouncement can be done by 
individuals and all the happenings of the election can track. People’s viewpoint will 
be publicized [8]. Switzerland is take part in electronic voting, every citizen can take 
part an active role in the elections and remote voting system is feasible [9]. E-voting 
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is remarkably hoarier than blockchain technology. Estonia government is the foremost 
to practice an extensive e-voting system. In 2001, the idea of vote was in 
advancement and formally begun in the mid year of 2003 by across the country 
specialists [10]. The prime effort is to integrate the online elections with the Ethereum 
blockchain platform. Once the election gets over, Ethereum smart contracts checks 
and counts the number of votes. Own tokens are used by Agora in the blockchain for 
elections; these tokens for individual qualified voter are procured [11]. Cotena was 
made to use the information security of the Bitcoin blockchain while presenting a plan 
that has negligible information stockpiling prerequisites and diminished Bitcoin 
exchange costs. On walk seventh in 2018, Agora's casting a ballot framework was 
somewhat utilized for the presidential decision in Sierra Leone [12]. In this election 
delegates of Agora went to survey stations and physically enlisted the vote 
information of paper votes onto their blockchain to complete a private count of the 
votes. Enigma network connects to the blockchain and retrieves private and 
computationally intensive data from the blockchain and stores these records off-chain 
[13]. 

3      Proposed System 

This design is designed for EVM (Electronic Voting Machine) utilizing the unique 
fingerprint identification method. Here the voter’s thumb impression that is 
fingerprint is used for identifying the voters. Each and every voter has an individual 
and unique fingerprint. Initially the fingerprint is captured for every voter using the 
voting machine. Then the fingerprint is scanned and is sent for verification. It verifies 
with the already existing database records. The database records are implanted 
securely with the assistance of blockchain. Previously, all the voter’s unique 
identification details like name, age, address, date of birth, fingerprint, and iris scan 
are embedded in the blockchain network. After the individual votes, those details will 
be stored in separate block to count the votes. In the event that a similar individual 
endeavoring to vote again implies, the examined unique fingerprint mark attempts to 
coordinate with the current block where vote tallies spared. If the fingerprint matched, 
that is already counted as vote then the vote is not counted and this process is repeated 
for the remaining other voters. Also, if the unique mark isn't coordinated then it makes 
the most of another vote. 
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                                  Fig. 1. E-Voting System using  Blockchain Technology  

4      Fingerpr int Ver ification and Update in Block 

The procedure of confirmation commences from the accession of a block conveying 
the voting result the past hash of the hash esteem rising up out of the beforehand 
substantial block, and the digital signature. These are isolated between electronic 
archives that is aftereffect of voting and past hash and digital signature. The electronic 
report figures its hash esteem. As for the digital signature, the electronic document is 
made by decryption method using the public key of the node. Contrast of these two 
hash functions are completed, if the value is indistinguishable, the digital signature is 
authentic and the procedure is proceeded, however in the event that the esteem isn't 
indistinguishable it is viewed as ill-conceived and the system will dismiss the block to 
seek after the procedure.  the digital signature licensed and ended up being authentic, 
further affirmation of the previous hash starts with the catch of the casting a ballot 
result, and the former hash held in the latest in database, and investigated hash 
esteems with the SHA-256 calculation. Then contrasting it with the former hash 
conveyed by the block being done affirmation. If the value is indistinguishable, the 
hash esteem is real and the entire block is checked as a genuine block and sent by the 
node held in the system, however in the event that the esteem isn't indistinguishable, it 
is viewed as ill-conceived and the framework will deny the block. The affirmation 
procedure has turned out to be real, so the following procedure is to refresh the 
database by adding the current data on the block. Using the Blockchain system, 
Bitcoin System is referred, the ECDSA (Elliptic Curve Digital Signature Algorithm) 
algorithm is utilized in advanced mark procedures the little key size in this technique 
underpins the required security. As it were, the key size of not exactly or in excess of 
160 bits in the ECDSA algorithm is reporter to security utilizing RSA algorithm with 
a key of 1024 bits, the execution on the mark utilizing any ECDSA algorithm segment 
and its security level is constantly fast than the RSA calculation [14]. The ECDSA 
(Elliptic Curve Digital Signature Algorithm) algorithm is the customary elliptic curve-
based digital signature scheme. The algorithm, which is the analogue elliptic curve of 
the Digital Signature Algorithm (DSA) was initiated by Scott Vanstone in 1992 [15]. 
The primary trump card of ECDSA is indistinguishable dimension of security from 
DSA however with a little key length; taking into consideration of fast computation.  
algorithm is a development of summed up advanced digital signature utilizing ECC 
algorithm and its approval [16].  
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5      Get a Turn 

The season of the casting a ballot will start and closure simultaneously. At the point 
when casting a vote time has been finished, every node will remain by for its swing to 
create a block. The system will over and over broadcast the database pursued by the 
ID of a predetermined node. The node ID taken as a token, if that a node perceives 
that the broadcast ID has a place with it. it is the node’s chance to create another 
block. Be that as it may to produce another block it is obligatory to clarify that the 
sender of the block is an authentic sender and part of the decision, at that point the 
affirmation procedure is finished. On the off chance that the affirmation was 
triumphant, the node begins creating another block, which will at that point be 
broadcast to all nodes in the system. In a constrain where the node that gets the turn is 
troublesome either down in the system or so the network, it will not stop. In every 
node it has its very own counter time as indicated by the time allotment, the block is 
added with the televise time at that point increased by the request of the nodes 
securing the turn. Node which get counter time = 0, at that point it very well may be 
deciphered that opportunity to make new block in spite of the way that does not get 
nodeID as token in light of the way that there is node or some number of going before 
center points encounters issues. After the goal node recognizes that its turn has drawn 
closer, it is confirmed to anchor that the recently gotten block is from the substantial 
node in the network. Utilizing get a turn strategy can decrease impacts that can 
happen in an information transmission arrange. This strategy can likewise facilitate 
the vital review process after the casting a vote procedure happens [17]. 

6      Design and Televise a New Block  

The Nodes gather votes from every chooser, at that point, determined and converged 
with the former hash as an electronic report in the system. The electronic archive is 
taken care of with a hash function to make a hash code. It encodes the hash esteem 
utilizing the reserved key ECC.The recommended block alludes to the examination 
alluded to [17] containing an id node, a timestamp, and three approval segments 
likewise in this investigation and furthermore an id node of the node that picked up a 
next turn. The approval area comprises of the after effects of the general race in the 
node, joined by the hash of the past block in the database, in conclusion included with 
a digital signature that is the node utilizes the private key to encode the hash code of 
the block, which at that point televise to the total node. Broadcast the block to all 
nodes, after the nodes that get the turn wrapped up another block. The hash work is 
one of the cryptographic techniques in processing the exceptional regard that can be 
contrasted with the one of a kind unique fingerprint impression that is thumb 
impression of an information. SHA and its portrayal subtleties can be examined in 
NIST standard records. The hash work utilized in the scrutiny is SHA-256,has been 
passed on by U.S. Government Applications and is unequivocally put sent to utilize 
on the grounds that it has been set under the law, with its calculation and it has been 
affirmed safe incorporating with cryptographic calculations and different harmonies 
that serve to guarantee reports comprising of data [18].  
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7      Simulation Consequences 

Simulation is finished by utilizing Python programming utilizing PyCharms 
Community programming which is tried utilizing modest number of nodes for doing 
utilizing perception, and substantial scale without utilizing representation regarding 
the quantity of election places in India. Information stockpiling plans of e-voting 
systems assume a huge job in real world usage, since how to consider sparing election 
information is critical to anchoring the security and unification of the information. In 
the utilitarian testing of the proposed strategy, it is probably going to execute this 
technique for e-casting a ballot records framework on the grounds that the required 
stockpiling is adequate for present-day PC limit with the outcomes shown in the graph 
of Fig.2. Unwavering quality testing is practiced with the required limit parameters on 
each number of nodes. With the quantity of nodes tried running from 1 to 500,000 
numerous nodes restricting the quantity of nodes is the quantity of spots of election 
then the subsequent informationas in fig.2. Progressively number of nodes is 
matching to the limit required in the action of account this e-voting. It is seen in fig.3 
that a more noteworthy number of nodes required, it sets aside longer time for this e-
voting record system to work.In the database stored information block of all nodes 
that each block comprising of the Node ID, Next ID Node, List of Votes, Preceding 
Hash, Digital Signature, and timestamp. In this recreation, if the node is down on the 
system or whatever other inconvenience that causes the node cannot televise the block 
and after that, the node is not abled. The system has succeeding with the progression 
to the accompanying node in light of the route that there is counter time for each node 
which when the time has passed counter, then the node comprehends that its turn has 
arrived "My Turn = TRUE". 
 

 
 

                                          Fig. 2. Probable Record Storage 

In the usage, it very well may be completed two things in the event that it has finished 
chronicle all nodes for nodes that have not been deformed in light of that scatter. To 
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start with the node that is experiencing the unsettling influence physically enhancing 
by essentially pressing the broadcast direction. Since it is hard to perceive, when the 
node has finished hinder or the system can be rehashed to do the recording and just 
perceives nodes whose databases are as unfilled yet in Blockchain finished with the 
keep going block parameter stored on system. Since it cannot embed nodes in a 
current blockchain. In verification, two variables that utilized are preceding hash and 
digital signature examined. 
 

 
 

                                Fig. 3.Time requisite in the quantity of various nodes 

 

8      Conclusion  

Blockchain technology can be one answer for take care of the issues that frequently 
happen in the voting system. The use of hash regards in chronicle the voting results of 
each studying station associated with each other makes this recording framework 
dynamically secure and the utilization of digital signatures, for example, their unique 
fingerprint makes the system increasingly reliable.The plan of electronic voting 
machine with the unique fingerprint ID technique is utilized for distinguishing the 
voters. Each and every voter has an individual and exceptional one of a kind unique 
fingerprint mark. The blockchain consent protocol utilized is a distributed record-
keeping system worked by known elements, in other words having the way to 
distinguish nodes that can control and elements, refresh data together in achieving the 
individuals trust objectives. Any information that is televise by the node that gets a 
turn is constantly confirmed and refreshed its information by the beneficiary. The 
confirmation procedure begins by recognizing whether there are past hashes and/or 
public keys that are not enrolled in the database.Each hash value in the past block has 
been incorporated into the count which gets a turn on the system rolling out the 
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improvements in the database will confront trouble as though one information is 
transformed it should make changes to information on different blocks. In future, 
dissimilar to voting machines in a few nations which are associated with a system, 
Indian voting machines are independent. Altering a machine through the equipment 
port or througha Wi-Fi association is beyond the realm of imagination as there is no 
recurrence beneficiary or remote decoder in the voting machine can be implemented.  
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Abstract.  The objective of the work aims to formulate a regression model 
to predict the occurrence of the heart disease using minimum number of param-
eters. The problem of heart disease is chosen owing to the increasing risk of 
heart disease in India. The Data is collected from a hospital which consists of 
22 attributes and a class label. Technique of Step wise regression is used to 
formulate this model and this enables us to identify the model of the highest ac-
curacy of about 89.72% that contains the attributes which have the highest ef-
fect on the class label (outcome variable). The technique of supervised learning 
is used to train and obtain the mathematical model. The observed result is an 
expression function value of the selected attributes that corresponds to the de-
termination of heart disease with fewer set of attribute with its parametric val-
ues. Thereby, the number of tests that corresponds to the disease can be reduced 
which then reduces the expenses towards the disease and its co-morbidities.  
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1 Introduction 

The technological innovations and incorporations is growing every year there is a 
need for analyzing and determining the interesting patterns that lie behind the data. 
Since the size of the data is expanding to a large scale, the rate of predictive perfor-
mance and analysis need to be expanded to a wide scope [1]. With this, data mining 
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2 

and its predictive algorithms can play a significant role in determining the useful pat-
terns that lie behind the data concerned.  
 In the field of medicine, the sector is generating huge volumes of data in various 
forms. Some of them include daily reports, images; hand written text (unstructured) 
suggested by medical experts, machine generated videos and so on. The target lies at 
the stage of complete interpretation and evaluation of the medical data generated to 
the extreme level of understanding and incorporation. The risk factors that contribute 
towards the disease seem to be an important factor in evaluating the significance of 
the disease [2].  
 Identifying the patterns and its relationship has been found to be an interesting 
phenomenon with regard to disease prediction. The techniques in data mining plays a 
significant role for evaluation the risk related to specific diseases.   
 Predictive analysis tasks perform inference on the current data in order to make 
predictions. The target is to determine the statistical data analysis among the data 
models that has been developed with regard to performance analysis in terms of accu-
racy. The mechanism of determining the risk factors at earlier stages of disease will 
make the physicians to have a good exploration with regard to treatment analysis.  
This paper provides a mathematical model to determine the risk factors that highly 
contribute towards heart disease upon statistical evaluation.  

 

2 Literature review 

The impact of heart disease and its prevalence is increasing day to day with the signif-
icance related to different sort of risk factor and its corresponding correlation. In In-
dia, the rate of disease specification gets increased to a rate of 30 million with the 
significance rate of 3% and higher [3]. The risk related to the disease significance is 
also gets increased with a motto to increase in behavioral factors that contribute to the 
disease [4]. Also it has been determined for the World Health Organization (WHO) 
that the increase in heart disease will rise to 118 million over the years of 2025 [5]. 
 Heart failure is one of the serious threats that threaten a majority of lives in India 
and diagnosis of the heart disease usually involves multiple tests. The result of the 
following work would enable the doctor to analyze the disease status with the data 
attributes observed.  
 Bioch et al [6] has implemented classification methods like neural network and 
Bayesian approach on this dataset and obtained an accuracy of 75.4%, 79.5% respec-
tively. also, the significant performance of various classification schemes also found 
to be the range between 59-77% for the dataset concerned. Patil et al [7] has imple-
mented association rule for the classification of diabetes on this dataset and extracted 
rules which required further improvement in the generalization of those rules by con-
sidering the factors that influence diabetes. Han et al [8] has built a prediction model 
on this dataset. 
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using the Rapid miner tool. From the outcome of the model it has been found that 
glucose is found to be one of the predominant factor that contribute to the disease 
with 72% accuracy level.   

 

3 Proposed methodology 

Regression and correlation analyses are arguably one of the most commonly used and 
most important statistical tools. Regression can be defined as the process of fitting a 
function of attributes to the data so that the prediction of the dependent variable is 
made possible. This is used to explore relationship between the influencing variables 
and the outcome variable. The model developed from regression is used for explicit 
prediction of the outcome variable (severity of the heart disease in this case). The 
regression equation can be of any type; linear, quadratic or logarithmic or exponen-
tial, depending upon the nature and influence of the data set on the outcome variable. 
There are many types of regression such as multiple regressions, simple linear regres-
sion, step-wise regression, and generalized models. 
 Step-wise regression is chosen in this work owing to the higher accuracy. This 
accuracy is attributed to the iterative development of multiple mathematical models of 
all possible combination of attributes and selection of the mathematical model with 
the highest accuracy and limited number of parameters. This enables the process of 
the dominant variable selection and regression to be done simultaneously. Step-wise 
regression can be again linear, quadratic, exponential or logarithmic depending upon 
the nature of the attributes on the outcome variable. Here linear regression is chosen 
in order to maintain simplicity of the problem and enable minimal number of attrib-
utes in the mathematical model. 
 One of the major problems in the health care industry is the non-certainty of pre-
diction of presence or absence of a disease. More number of medical tests are taken to 
evaluate and confirm the presence of a disease. Hence this increases the net cost in-
curred by the patient (client side). It is possible to predict the presence of a disease by 
taking minimal or optimal number of tests if the dominant influencing parameters 
alone were to be identified. The current work proposes a structured method to predict 
this with minimal number of tests. This decreases the total cost incurred to the cus-
tomer and also reduces the time required to diagnose the presence of the disease. 
 The heart disease problem is chosen owing to the increasing heart disease risk rate 
in India. Despite the fact that the data being non-native, the influencing parameters for 
a disease remain universally the same. Hence an analysis that predicts the risk level of 
patient from least number of tests will be of great application to the hospital and 
health care industry owing to the huge amount of money and time involved in disease 
diagnosis. The proposed methodology is given in Figure 1. 
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Fig.1. Proposed Methodological workflow 

3.1 Rationale behind the proposed work 

The work by the authors [9] provided a significant importance towards the importance 
for the use of step-wise regression analysis. From the literature point of view the pit-
falls has been well analyzed and pointed out with statistical evaluation. Till 2004, it 
has been analyzed that 57% of research findings suggested the practice of step-wise 
regression analysis. 
 Various evolutionary approaches have been used to determine the features that 
correspond to heart disease prediction. The work by the authors [10] provided a sig-
nificant feature selection approach with the usage of fuzzy feed forward network the 
result has been found to be deterministic with the attributes that related to the disease 
and its syndromes. 
 Meanwhile, different set of data mining algorithms such as SVM, Random forest, 
logistic regression, and neural network has been used by the authors [11] for the de-
termination of risk related to heart disease. The accuracy of the model was found to 
be 87.4% with the risk that pertains to the disease. Meanwhile, this paper incorporates 
the usage of step-wise regression analysis for the determination of risk that corre-
spond to the disease with improved accuracy level.  
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3.2    Metrics for evaluation 

The performance of the model is validated by the P value and in terms of accuracy. 
The P value against each of the test outcome is validated with its probable outcome 
value that has been found to be zero. Hence the lower value of P (< 0.05) which is 
termed to be the null hypothesis which is rejected. The term then correlates to a good 
significance if the related value makes significance in the response variable. 
 Also, larger change in the predictor value which is not related to the response term. 
The mathematical model that suggests lower value of P and minimum number of 
predicted attributes with a good correlation provides the best fit in determination of 
risk prevalence and its relationship.  
 The second is accuracy; the value of accuracy of the model is computed with the 
actuals to that of the predicted attribute. The total number of positive cases that has 
been found to be actually positive and the total number of negative cases that has been 
found to be actually negative. The following Equation 1 provides the calculation of 
accuracy value. 

 
 

                    (1)        
          

The error rate of the model can be evaluated using the following Equation 2 as: 

                                (2) 

                                 

4 Experimental results and discussion 

The evaluation starts with the determination of partial correlation coefficient value 
with the target of evaluating the dependent variable Y against all the possible corre-
lated of X. during the stages of model development the variable that has the highest 
correlation value is added to the model. Once this is evaluated for the variables then 
the F-statistic value is determined. From this, the variables corresponding to the mod-
el is validated for the addition or removal of variables based on the values generated.  
This gets iterated until no further variables can be added or removed from the devel-
oped model. Then the variables at each stage get fixed for the correlation coefficient 
value that has been observed with its proper response variable.  
                          

        
         (3) 
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From the Equation 3 it has been clear that the number of attributes that the correlation 
coefficient corresponding to each of the independent variable to that of dependent 
variable is computed. If the highest value of resemblance is found with the variable 

then the decision is made to include . 
 The partial correlation coefficients of Y with all other independent variables are 

computed given  in the equation. If the highest partial correlation is with the vari-

able . 

 The step-wise regression was done for the collected data and the regression coeffi-
cients are tabulated in following Table 1. The attributes are named as X

The attributes added to the mathematical model are removed or retained 
depending upon the F value of the mathematical model. The process is iterated till the 
F value of the mathematical model stabilizes and no more attributes can be added or 
removed from the mathematical model [13]. 

1, X2 … X24

 

 
corresponding to the attribute specification as above.  

Table 1. Coefficients observed 

S. No. Attribute Regression Coef-
ficient 

1 X 0.0237 3 

2 X -0.0030 6 

3 X 0.2823 8 

4 X 0.6940 15 

5 X 0.2889 20 

6 X 0.3535 23 

7 X 1.2478 24 

8 Intercept 0.7226 

 

The mathematical model proves to be accurate owing to the p-value of the model. The 
details of the mathematical model are illustrated in Table 2 as follows: 
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Table 2.  Mathematical values observed 

Property Value 

R- Squared 0.4541 

F 35.4073 

RMSE 0.727 

P  8.123 e-36 
 

 
The low value of P value indicates that the model is an efficient predictor of the class 
label (outcome variable). Among the 23 variables that have been collected the result-
ing regression equation 4 provides the selected attributes with its corresponding val-
ues is as follows: 
Heart risk Stage = Rounded value {0.7226 + (0.0237)*Cp_type + (-0.0030)*Schol +  
(0.2823)*Restecg + (0.6940)*Prior_Stroke + (0.2889)*SAnterio + (0.3535)*Fhistory 
+           (1.2478)*Peffusion}                                                (4) 
With the developed model the attributes identified are chest pain type, serum choles-
terol, resting electro-cardio-graphic results, prior stroke, septo anterio, and family 
history of heart disease [12]. The model developed provided an improved accuracy of 
about 89.72% with a good correlation among the attributes selected.  

 

5 Conclusion and future work 

The work uses step-wise linear regression to determine the predictor for the Heart 
disease risk stage. The step-wise regression analysis provided an accuracy of 89.72% 
when associated to the existing approaches. The scope extends to the usage of other 
types of regression models such as logarithmic, exponential or quadratic regressions 
to develop predictors. Despite their complexity, if the regression co efficient is evalu-
ated, it might yield better predictors. 
 The future work can be progressed towards different real world dataset correspond-
ing to various diseases like cancer, diabetes and other sorts of non-communicable 
diseases.  
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Abstract. Aquaculture plays an important role in providing food security to the 
world and increasing steadily as one of the most sustainable methods of food 
production. The monitoring of water quality has great significance in 
aquaculture. Monitoring the water quality parameters such as Temperature, 
Dissolved Oxygen, Salinity, pH etc. enables us understanding the farm in-depth 
& helps to optimize the use of resources, improve sustainability, profitability 
and most importantly to reduce the impact of aquaculture on the environment. 
Water quality determines the fish behavior and health of the farm as well. The 
objective of this paper is to review current research works and studies on water 
quality monitoring systems and various estimation techniques, in order to 
understand different challenges faced in water quality monitoring for 
aquaculture.The study starts with the evolution of water quality monitoring, 
importance of wireless sensor networks and gives overall perspective on 
presentwater quality monitoring systems.[1] 
 
Keywords: Aquaculture, Water Quality Monitoring, Wireless Sensor Networks. 

1 Introduction 

1.1 Motivation 

The global population has increased from three to six billion in last five decades 
increasing the demand for food. As per the estimates, there will be 70% increase in 
requirement for food as world population gain another 30% within 2050. Aquaculture 
is an integral component in the search for global food security. When it comes to 
aquaculture production, China is truly the leader with an annual harvest of 58.8 
million metric tons (MMT) followed by Indonesia with 14.4 MMT and India with 4.9 
MMT [2]. 

To solve the challenges faced in aquaculture, we need to understand complex 
ecosystems in detail. This can be done by monitoring the environment regularly, 
creating large quantities of data for analysis which will help farmers and farms to 
extract value from it and improve the overall productivity. WQM plays an important 
role in aquaculture. The monitoring of fish farming process can optimize the use of 
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resources and improve sustainability and profitability. The quality of water determines 
the fish feeding behavior and health as well. 

IoT is becoming an important tool for the sustainably developing modern 
aquaculture. It is commonly used in many aspects, such as intelligent feed 
management, disease detection, water quality monitoring, predicting water parameters 
and issuing warnings. The automation of aquaculture systems with IoT based system 
improve environmental control, reduce disastrous losses, production cost 
improvement, and product quality enhancement. Most significant parameters to be 
monitored real-time and controlled in aquaculture system include: Temperature, 
Dissolved Oxygen, Nitrate, Ammonia, Turbidity, Salinity, pH Level, Alkalinity etc. 

The water quality has a direct impact on the growth of aquatic animals and product 
quality. These parameters directly affect fish health, feed utilization and weight 
gaining rate. Fish undergoes stress and disease breakout when temperature is near 
maximum tolerance or fluctuates randomly. Less dissolved oxygen is present in warm 
water than in cool. Similarly, each parameter has its own significance and detail study 
is must before the development of WQM system for aquaculture [3]. 

The motivation for this review is to study the design and develop of WQM system 
for aquaculture and understandvarious techniques in water quality parameters 
estimation. The survey discusses the evolution of the WQM systems and highlights 
the usage of WSN. Also, the Estimation techniques of water quality parameter are 
discussed giving an overall perspective on present technologies and techniques used in 
WQM for Aquaculture.  

2 Evolution of Water Quality Monitoring Systems 

WQM systems evolved from manual lab-based approach (user travel to water source, 
collect samples, and bring them back to laboratory for checking each parameter) to on 
site monitoring (carries portable equipment’s to site and monitor the parameter). For 
onsite monitoring specialized instruments and trained technicians for the assessment 
of each water quality parameter from the water source where required. Finally, on 
introduction of WSN based solutions where the entire process is done remotely 
without visiting the site. 

Lately these solutions have moved forward and started using the data generated 
from WQM to predict different water quality parameters. These predictions help in 
making the system more sustainable and give out early warning for fish disease & 
other hazards based on WQM. 

Both approaches take a lot of time for collection & transportation of the samples 
from source to the laboratory for analysis as well as monitoring of water quality 
parameters on site [4]. Then the introduction of sensors developed with fiber optics 
and laser technology along with bio & optical sensors with microelectronic 
mechanical systems (MEMS) to detect different water quality parameters on site, 
whereas computing and telemetry technologies were introduced to support the data 
acquisition and monitoring processes [5] [6]. 
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2.1 Wireless Sensor Network 

The Water Quality Monitoring systems further improved with wireless sensor 
networks (WSN) which gained attention recently with the introduction of advanced 
communication techniques. WSNs are very good at capturing data remotely and 
transmitting them without any fixed network. They also require very less power for 
communication making the sensor nodes more power efficient and makes WSN a very 
much desirable technology. WSN have become an integral part of WQM as they 
provide a solution for many control and monitoring applications. They are simple, low 
cost networks monitoring remotely, in real-time and with minimal human 
intervention. 

WSN network consists of sensor nodes & base station. A node is normally 
responsible for monitoring the parameters with the sensing and data transmitting 
capabilities.Whereas the base station provides connectivity to all nodes and act as 
gateway allowing the data transfer and nodes to be managed remotely. They use low 
power consuming standards like IEEE 802.15.4, ZigBee and Bluetooth to relay data. 
In a WSN, we can use any connectivity solution and the standard selection entirely 
depends on resource constraints & requirements. Few of the communication 
technologies are listed below. 

ZigBee: Zigbee Technology is based on the IEEE 802.15.4 standard. Energy 
efficiency, low cost, and reliability are few features that make ZigBee desirable for 
WSN in aquaculture. Also, the low duty cycle makes it suitable for water quality 
monitoring, since data updating is done periodically. ZigBee have low data rates 20 to 
40 kbps at 868/915 MHz and around 250 kbps at 2.4 GHz frequencies of ISM band 
[7]. 

Wi-Fi: wireless local area network (WLAN) standard used for data exchange and for 
Internet connectivity based on the IEEE 802.11 standards. Its most common wireless 
connectivity solution found in many devices ranging from mobile phones, tablets and 
laptops. Wi-Fi provides communication range of 20 m indoor and outdoor about 100 
m. Data transmission rate of 2 to 54 Mbps at 2.4 GHz. Wi-Fi can be used to connect 
many sensors over a single network. 
 

Bluetooth: Bluetooth is based on the IEEE 802.15.1 standard. Wireless technology 
used for portable devices in short range data transmission (8 to 10 m). Gives a data 
maximum bandwidth 1 to 24 Mbps [8]. 

GSM (GPRS/3G/4G): GPRS is a packet data service for GSM based cellular phones 
with max data rate of 100 kbps can be achieved for 2G systems making it suitable 
only for periodic data transmitting. Lately better data rates are achieved in 3G and 4G. 
5G is yet to come with better data rates and very low latency and sufficient support for 
the billions of IoT devices. 
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2.2 Estimation of Water Quality Parameter 

Any water parameter change will affect the productivity drastically hence even real 
time monitoring will not be enough. If we take the case of dissolved oxygen (DO), 
once it falls below the threshold amount bringing back to the required level will 
require a minimum time. This lag will cost us in different ways, it will affect the 
growth, feed behavior and in some cases may even kill the fish. Aim of WQM is to 
increase efficiency hence just monitoring won’t be enough to manage the farm 
efficiently & to increase sustainability. We must be able to produce relevant data in 
advance to take actions on time. The prediction also allows us to understand 
conditions and helps in making actions in advance allowing us to timely manage 
system. Here we can check some of the works on dissolved oxygen prediction 
mechanisms. The water parameters are not linear, dynamic and their prediction is a 
challenge. 

Greedy ensemble selection for regression models is used in [9], where their 
algorithm searches for best regressors. Regressors are the geometric interpretation for 
total least squares method. Basically, they use the best mean square method available 
to predict the value. They used the same for water quality prediction and help us to 
warn about the water quality. Authors also validated the same predictions with 
experimenting different parameter and real time values. 

A hybrid approach where they use support vector regression (SVR) with genetic 
algorithm is discussed in [10]. They find the best value for SVR parameters by using a 
genetic algorithm. An SVR is constructed based on this to predict water quality 
parameters by using the data collected using water quality monitoring systems. This 
system performs better than the regression model, normal SVR models and back 
propagation (BP) neural network models whose performance where evaluated based 
on the least square and root mean square error. They have conducted many tests to 
compare with normal SVR & BP but genetic based SVR gave better results. 

Crabs are more sensitive to the dissolved oxygen and[11] defines a better 
mechanism for predicting the DO. The study was started with linear prediction 
methods like ARMA & ARIMA and proved them to be inadequate for DO prediction. 
Then moved to artificial neural networks (ANN) models which are more suitable for 
nonlinear changing parameters. Compared the results of BP neural networks further 
studied the least squares support vector machine. Particle swarm optimization a global 
optimization method is tried where the results doesn’t ensure to be any better. The 
study on other factors than water parameters like solar radiation and wind speed is 
notable. Incorporation of all these data with an intelligent mechanism makes the 
prediction further accurate. In this work a better forecasting based on radial basis 
function neural networks (RBFNN) data fusion method and least squares support 
vector machine (LSSVM) with an improved particle swarm optimization (IPSO) is 
used. This proves to be a rather effective method. 

Another study on DO prediction in 2017 [12] based on fruit fly optimization 
algorithm suggests a more efficient DO prediction algorithm. The optimal parameter 
is found with fruit fly helping to improve the efficiency of the least squares support 
vector regression (LSSVR). After comparing with particle swarm optimization, 
genetic algorithm and immune genetic algorithm, FOA-LSSVR model have the best 
performance. 
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 The importance of DO is studied in detailed in [13] and the hazards of not 
maintaining DO in optimum level also been explained in detail. Here Genetic 
algorithm is used to optimize the fuzzy neural network (FNN). In FNN normally the 
rules are decided by people as the inputs are large system becomes very difficult to 
model. Using GA for determining the parameter values to define fuzzy rules of the 
system increases prediction accuracy. The paper also includes study of environmental 
factors effecting DO. The simulation of results and comparison with FNN and BP 
neural networks shows the efficiency of this system further. This system is best while 
predicting the Nonlinear DO values and their relations with environmental factors. 

In all the regression models we have seen each time they have made 
improvements to find the parameter values. Different algorithms where tested and 
their results where compared each time and suggesting a better method. There is still a 
great scope for improvement in different parameters estimation& in prediction 
process. The predictions need to be improved much more with better accuracy to 
ensure the farmers are profited and environment remains un affected due to extensive 
aquaculture farming. 

3 Future directions 

There are many potential areas in aquaculture the current systems include most works 
on WQM, using IoT and Big Data we can develop more applications helping the 
cause 

3.1 Factors for improvement 

– Cost of system: Reduced cost of system makes it more desirable and usable for 
small farms with little budget as well. 

– Autonomous operation: The system must survive for long time autonomously 
without any maintenance. 

– Low maintenance: The system must require only least maintenance effort 
reducing the average cost. 

– Intelligence: The system must become more intelligent, enabling dynamic 
solutions for conserving energy. Data predictions and algorithms to prevent lose 
in any form improving the overall efficiency of system. 

– Energy-efficiency: For autonomous operation we need good battery life, the 
WQM system must be very low power consuming by using intelligent algorithms. 

– Usability: The farmers arenon-technical persons who finally use these 
applications, hence this needs to be very simple to use. 

– Interoperability: The system must be able to use different types of sensors, 
communication technologies etc. enabling to reconfigure the system depending on 
the requirements of specific farm. Hence allowing the system to be built with 
available resources. 
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3.2 Future adaptations 

Water Quality Index: This system will be generally used by untrained farmers, 
giving them more detailed information on each parameter would make it difficult for 
them to understand the situation. Rather if we can generate a single value expressing 
the overall health and condition of the system helping them to take the correct action 
for certain values will make the system easy to use. For this different weight is given 
to each parameter. 

Big data: The usage of big data for agriculture is discussed in the technical sense in 
[14]. It discusses common methods and techniques used in big data analysis along 
with the sources of acquiring data. The availability of hardware and software, 
techniques, tools and methods for big data analysis will encourage more users. WQM 
gives out a lot of data and using Big data we must be able to solve many problems 
faced in aquaculture. Free availability of analysis tools and open standards have the 
potential for development towards smarter aquaculture and smarter algorithms to 
predict the water quality parameters. 

Internet of things: IoT uses the computing concepts and capabilities of smart devices 
along with interoperable communication technologies. The IoT can play a key role for 
WQM as the GSM networks starts to roll out 5G and give extensive support for IoT 
devices. Then we need only to design the smart sensor nodes capable of monitoring 
the data. The availability of an established Mobile network with support for IoT 
devices reduces the cost of WQM system. Few IoT-based applications are remote 
monitoring and automation of feeding, aerator etc. Cost effective management of the 
produce supply chain for the aquaculture farm [15][16] [17]. 
 
4 Conclusions 
In this paper we study the present technologies and requirements for water quality 
monitoring systems for aquaculture and estimation techniques for different 
parameters. Manual testing can consume time and water quality parameters may alter 
within that time. Continuous monitoring helps to take pro-active measures before any 
damage is done. This review helps with making of WSN based WQM system for 
aquaculture. Features like data prediction on water parameters & feed consumption 
helps in making the system sustainable. Without knowing the water quality 
parameters values in advance it’s very difficult to manage certain levels of each 
parameter and if not maintained at correct level it will affect the system in whole. 
Building an intelligent water quality monitoring system with estimation algorithms 
and prediction capability for different parameters for fish farm monitoring improves 
aquaculture farm overall efficiency and reduce the impact of large scale farming on 
the environment.  
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Abstract. : The main aim of the work is to develop image compression algo-
rithms with high quality and compression ratio. The objective also includes 
finding out anbest algorithm for medical image compression techniques. The 
objective is also alert towards the choice of the developed image compression 
algorithm, which do not modify the characterization behavior of the image.In 
this paper, image compression algorithm based on discrete symlet and 
coifletwavelet transform is implemented for decomposing the image. The selec-
tion  of different vanishing moments  are discussed dependence on  the values 
ofpeak signal to noise ratio (PSNR), compression ratio (CR), means square er-
ror (MSE) and bits per pixel(BPP). The optimum moments for compression are 
also chosen based on the results. 

 

Keywords: Wavelet Transforms,Symlets,Coiflets,EZW,SPIHT and STW. 

1 Introduction 

In this work, the wavelet transform is implemented to transform the DICOM images. 
As per the nature of wavelet function, many types of mother wavelets can be applied 
on the images, in order to transfer it in to the frequency domain. In this proposed 
work, symlet, a symmetrical wavelet has been chosen to transform the CT images[1], 
since, Chest CT scan can be termed as a volumetric image where intensity values, 
related to the attenuation coefficient of the matter. Generally, an alveolar lung tissue 
appears as grey homogeneous matter, bright stripes or spots, bright borders, which 
can be transformed well by symlet. In this work, the Vanishing moments of the 
symlet are varied from 2 to 10 and the effect of transformation of the image is 
found2Thepaper is preparedsuch as. Chapter 2 explains the wavelet technique and 
Chapter 3 deliberates the encoding techniques. Results and discussion is explained in 
chapter 4 and this research work is concluded in Chapter 5. 
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            Fig. 1.  Normal Lung axial view b. sagittal view c. coronal view 

2  Wavelet Transform 

In this work, discrete wavelet transform is used for transforming the image and is 
primarily used for decomposition of images. The effectiveness of wavelet in the com-
pression is evaluated and also the effectiveness of different wavelets with various 
decomposition levels are analyzed based on the values of PSNR[2], Compres-
sion quantitative relation, suggests that sq. error and bits per constituent. during 
this work, the symlet and coiflet square measure used for decomposition of the 
CT coronel read respiratory organ pictures as a requirement for 
the planned compression algorithms, since, symlet and coiflet square meas-
ure designed with extraordinarily section and highest variety of decomposition 
levels for a given support dimension. they're usually used 
for determinationpattern issues and signal discontinuities [3].The effectiveness of 
symlet and coiflet wavelets are compared  for various vanishing moments with encod-
ing methods like EZW, SPIHT ,STW,WDR and ASWDR. The best possible compres-
sion algorithm is found based on results obtained. The DICOM Lung  images of size 
512X512 pixels with 24 bppare taken in this work.[4][5] 

 

2.1 Encoding 

In compression, for the drop of the redundant data andelimination of the irrelevant 
data is performed by encodingmethods. In this work, embedded zero tree wavelet 
(EZW), setpartitioning in hierarchical Trees (SPIHT), spatial orientationtree wavelet 
(STW), areused [6]. 
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Table.1 Performance of Vanishing moments on Symlet wavelet with Different Levels 
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3 Result and Discussion 

The amount of the compression algorithm is evaluated in terms of MSE, PSNR, com-
pression magnitude relation and Bits per pel, that area unit tabulated in Table1. The 
performance of the reconstructed image is measured in terms of mean sq. error (MSE) 
and peak signal to noise magnitude relation (PSNR) magnitude relation,  wherever 
because the compression will be analyzed exploitation the compression magnitude 
relation and bits per pel. The MSE is usually referred to as q2. The MSE be-
tweenσreconstruction error variance the first image f and therefore 
thereconstructed image g at decoder is outlined as [7][8][9] 

 
 

The PSNR between two images having 8 bits per pixel in terms of decibels (dBs) is 
given by:[10][11][12]. 
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Abstract. In the present era, there is no requirement for humans to work in 
risky jobs. Technology has developed to an extreme to replace for humans. The 
most perfect technology to replace humans in risky jobs is Robotics with 
Artificial Intelligence. In this paper, we are going to design "Humanoid Water 
Rescuer”. This is worth and new to the job as it supports both rescuing human 
life and existing aquatic organisms from environment situation. One of the 
mobile robots is rescuer robots which is portable and small. As it traverses the 
source to destination and sense the organism and to save the life. With sending 
information to robots it will diagnosis and treat or given the first aid and it is 
used as carrier robots to carry the humans to the source. Thus it used in all 
water rescuing situations and treat life according to the command of the master. 

Keywords: Carrier robot, Diagnostics robot, Exploring robots, Rescuer robots. 

1 Introduction 

In the present period, we are managing a huge number of lives to ocean. Numerous 
unintentional issues are occurring in Ocean. The incredible debacle is absent of life in 
oceans without realizing the end result for individuals. We are at the grievous 
circumstance that we can't ready to discover by individuals. As a consolation, we are 
supplanting robots rather than humans. We are not losing people groups by 
submerging in the ocean. We are at the circumstance to spare a real existence adrift 
shore from inadvertent issues like battling for life with the oceanic life form. We are 
not ready to utilize individuals to spare the life. So we use robots to save individuals. 
Despite the facts that we have water safeguard vessels [1] that include the element of 
analytic and treat the people adequately. Indicative are devices as a physical robot or a 
product master framework. [2].Medical field had built up a great deal. Simply utilize 
one of crisis reaction robots in this framework. In spite of the fact that we use crisis 
robots, computerized reasoning can't assume a wide job in therapeutic specialist 
should direction the robot to the robot in a crisis circumstance. 
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 The moves of the robot ought to be observed by an analyst or ace of a robot. 
As we need to utilize remote checking and correspondence. In the ocean, it is very 
hard to conquer this worldwide availability make efficient. Satellite correspondence 
does not make productive. It doesn't enter in auxiliary vessels. It is utilized on account 
of an ocean mishap. On the off chance that it is inshore protect, ZIGBEE is sufficient. 
Zigbee is an IEEE 802.15.4-based determination for a suite of abnormal state 
correspondence conventions used to make individual region systems with little, low-
control advanced radios, for example, for home robotization, therapeutic gadget 
information gathering, and other low-control low-transmission capacity needs, 
intended for little scale ventures which require remote connection[14]. As it conveys 
adjacent gadget adequately. Other at that point water save it very well may be utilized 
for ocean thinks about, protecting from natural calamity, for example, surge, tidal 
wave, and it can include the favorable position in future for saving life in seismic 
tremors and so on, As ebb and flow innovation quakes and so on, As ebb and flow 
innovation develops and according to present day necessity we can improve the 
situation and progressively viable system.. 
 
 

2 The concept of Rescue Robots 

2.1 Methodology of Rescue 

The idea of rescuer robot had a lot for safeguarding the life of thousands of people 
groups. As they make a simple robot in crossing and looking through the article. As a 
rule unmanned under the vehicle is accessible. This sort of robots can seek through 
water and injured individual or hazardous item or substance .We may not utilize GPS 
till the date .In identifying strategy, different activities are to be finished. The main 
function must be traverse from source to goal .In the ocean, Route must be done 
viably. Route must be finished by the recognizing of detected information navigating 
calculation are utilized for registering separation to achieve the goal with detected 
information [5]. Detecting ought to be performed by a portion of the sensors, for 
example, Appearance-Based Hindrance Discovery with Monocular Shading Vision 
[4], ultrasonic sensor fundamentally SRF04 works by transmitting a ultrasonic (well 
above human hearing reach) heartbeat and estimating the time it takes to "hear" the 
beat reverberate and the Yield from SRF04 is as a variable-width beat that compares 
to the separation to the objective [13].  
 Our hindrance location framework is absolutely founded on the presence of 
individual pixels. Any pixel that varies in appearance from the beginning named an 
impediment. [4].These must be utilized to recognize snag and sort of impediment. The 
highlights of Appearance-based snag Discovery Monocular shading vision is 
programming can keep running on Pentium II processor timed at 333MHz.Images are 
obtained from a Hitachi KPD-50 shading CCD Camera which is furnished with an 
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auto-iris lens. The primary concern to see is effectiveness in term of expense and time 
to achieve the goal. 
 

 

3 Concepts of Swarm Robots 

The thought process of the swarm robot is stack sharing [5]. The fundamental strategy 
utilized in transporter robots is work in gatherings. The idea of ace and slave is 
utilized. The ace explores and achieves the goal, at that point the data of place is sent 
to slave robots then it is coordinated by the ace. The correspondence between master. 
The idea of ace and slave is utilized. [6]. The Ace explore and achieve the goal, at that 
point the data of place is sent to slave robots at that point coordinated by the direction 
of the master. The adjusting of an item is finished by example arrangement which is 
finished by an ace robot. Wheels are connected for development.  
 The correspondence framework in the ocean is very difficult. Although we 
have a specific correspondence framework which can impart up to 10km coaxial tow 
immediately. Point to point advanced transmission is used. The primary favorable 
position is sending continuous video and information. Through coaxial link, the 
framework comprises of MPEG-4 codec, blackfin DSP and SHDSL switch planned 
by ARM11. The video decoder is done by the exceptional coordinated chip. VF flag 
and RS-232 flag are converged to the Ethernet interface of the switch. The point to 
point mode is intended for the switch of deck unit and submerged unit. [3] 
  

4 Diving System 

The diving system is basic to the capacity of a framework to perform in an ocean. The 
one of the diving framework is “ocean one”[5] .It comprises of seven joints, one level 
of opportunity, hand, and head. Head is structured with two DFA's of dish and tilt. 
The body is activated with eight thrusters [5]. It is created in spur of to ponder 
environment. The control diving system in dependence on the order of magnitude 
than elastic planning and fast primitive task. The other shapes of robots are 
“D.Beebot” which is look like a bee with efficient concept of swimming locomotion 
and walking locomotion. Flexible passive joint-mechanism is carried out by a motor 
installed at the edge of the last link of the robot leg [15]. In spite of swimming we 
should notice center of gravity for improving the diving ability. Another robot called 
“Manta robot” has one propulsion mechanism with a pectoral fin in right and left 
respectively, and a control unit in the center. . The mechanism for moving the c.g. is 
composed of a stepping motor, a feed screw, a lifting platform, a fixed platform, an X 
linkage, and a screw box[16]. 
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5 Over-all Working Concept 

 

Fig. 1. Working Concept 

The overall process set in the underwater and unstructured environment: 
• When robot begins to navigate the first step is to calculate cardinal 

directions. 
• The robot calculates the nearest node using ultrasonic says d distance. 
• Navigate along the x-axis for d distance. 
• Turn 90 degrees and calculate new d and navigate along d. 
• Turn right and navigate for double the d distance to avoid revisiting of a 

node. 
• Calculate distance for the next node. 

 
5.1 Methodology of Rescue 

 
In this concept, we have to embed the devices to create a humanoid water rescuer. As 
we see the concept of obstacle detection and navigation in related works. It is possible 
to do navigation with data that is obtained from obstacle detection sensors. With that 
data compute a distance between source and destination using one of the best 
traversing algorithm breadth-first searches. This concept is called exploring robots. 
Many exploring robots do various traversing algorithm. All algorithms give the better 
result with varying time and cost. It must be monitored the navigation by webcam and 
it must be sent to the main computer. 
      The main thing to notice is efficiency in term of cost and time to reach a 
destination; here destination is organism under risk. The connection of robot must be 
interfaced with appearance-based obstacle sensors, power system, and driving system, 
web camera which is connected to the robot and main computer, and the whole robot 
is connected via maritime VSTA to the main computer.   
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Fig. 2. Hardware Component 

 
 

6 Diagnostic Systems 

Many medical robots are well defined. Although medical robot has a great knowledge 
of treatment, we can't get the assurance of life. So it is used in the way of a 
monitoring system. Although we are not to focus on all treatment but the basic first 
aid like oxygenated to a patient, bone crack aid, Check the pulse ratnoror stopped. 
And the diagnosed information is sent to the main computer it monitored and replies 
by a medical specialist in crew team. According to master command the robots as to 
perform following task to the organism. Its concept is like a digital pen. In modern 
medical operation, the arm of the robot is assisted by doctor .An Move in doctor 
action it is reflected in the arm of the robot. Basic first aid is enough to a patient. 
Oxygen cylinder must be fitted to a robot with safeness. The prototype camera can 
detect blood stains even when the sample has been diluted to one part per 100[12]. 
Although in the sea the internal part damage was not well detected by robot itself. It 
wants the knowledge of doctors for treatment and certain environmental condition. 
Artificial Intelligence cannot be always safe in accidental situations. 
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7  Carr ier  System 

One of the two classifications of robots is carrier robots. It is used to an organism in 
this system. As a part, these carrier robots have to interface separately because the 
carriage cannot do with rescuing robots. It must be in form of swarm robots. The 
carrier robot should act as a slave for exploring robots. Both should be connected with 
ZIGBEE. One is more carrier robots can be made. Balancing must be done through 
pattern formation of swarm robots. The ZIGBEE is easily accessible between 
exploring robots.  The carrier robots are controlled for its movement and speed by 
exploring robots. The explorer robots perform navigation and reach a destination. 
Then it sends information to carrier robots and carrier robots lift the bring the 
organism to shore. The wheel is attached to carrier robots to bring an organism to 
shore. 
   

8 Communication System 

The connectivity between the main computer and exploring robots is done only 
through global connectivity it cannot do by satellite connectivity because it will 
penetrate the structural component. In this system, two part of communication is 
performed one is deck unit and exploring robot and another one is communication 
between carrier and exploring robot. Communication between exploring and deck unit 
is performed through wired cable. Point to point transmission is performed through 
10km coaxial tow cable.[5].the real-time video and data are sent to deck unit and deck 
unit to explorer robot sent through an optical wireless communication system. 
ZIGBEE is also used. The explorer robots and deck unit can communicate only for 
10meters. 

 
Fig. 3.  Communication networks 
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Next is communication between carrier robots and explorer robots. The each and 
every carrier robot can contain ZIGBEE in it. Thus communication can be done 
effectively with any interruption. The fig 3 tells only the communication between 
deck unit and explorer robot.  The sea station and earth station are via GPS 
communication. This communication system was done effectively under water.  
 

9 Artificial Intelligence for  Navigation 

Artificial intelligence plays a vital role in a construction of the robot. Artificial 
intelligence is machine intelligence which helps to develop in behaviour as human. 
With using AI we tend to think, listen, action. Listen means observing to an 
environment. In unstructured under water an important part is navigation. 
 In all existing paper, the important is observed  in the observation of one of 
the paper , Given unique initial and goal positions, find collision-free paths and drive 
a mobile robot from the initial to the goal position[7] In which robot is navigated with 
accurate angle which is not possible in underwater because of viscosity and current 
rate. Another algorithm is cognitive mapping algorithm for mobile robot for a semi-
dynamic environment and for achieving the goal, the mobile robot must be able to 
construct a map, to localize itself in it and to move from the start point to the goal 
point and avoid the obstacles in environment [8] which is not used for unstructured 
dynamic environment. 
Definition 1: 
According to the number and Graph Theory, 
Let (p,q,r) be primitive Pythagorean Triple. Then, there exist m, n belongs to N such 
that gcd (m,n)=1, m and n are a different number and p=2mn,q=(m^2 –n^2)and 
r=m^2 + n^2[15]. 
Definition 2: Pythagorean Theorem: 
It states that square of the hypotenuse equals to the square of a sum of other two sides. 
                         A^2=B^2+C^2 
The robots are should have control to navigate while finding an object or obstacle or 
targets .To reach a target the data feed by sensors are used to find the optimal path. 
The algorithms are used to find optimal solution with help of data. In this algorithm, 
we use 3 main components to find a position of the robot, image of an object, and 
direction to reach a target. 
1. In Method for Collision-Free Sensor Network Based Navigation of Flying 
Robots among Moving and Steady Obstacles it used measurement range of the ToF 
cameras is 15m and the maximum angle of the view is 135 deg [10] which limited 
constrained .To find an image of object we use camera sensor which detects what 
object it is if an object is matched with our list of a target then it gives a Boolean 
value along with kind of object it is. A question arises how the image is detected. The 
database has predefined object along with an outline of an object which is used in 
image processing. If it matched it return Boolean value says true and this value is 
used to navigate by accepting it as a node. 
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2. To find a position of a robot we use a compass sensor which gives three 
coordinates points says x, y, z according to the earth magnetic field. 
These below pseudo codes are used to find a location of a robot 
Step 1: Define master address 
Step 2: ln setup function Begin with appropriate baud rate and Set minimum delay 
and Write data to a slave as byte  
Step 2ii: Write data as a byte to another slave 
 Step 2iii: End transmission 
Step 3:  Initialize x, y, z and Write data as a byte to  slave.  
Step 3ii: Request data from slave Step 3iii: Calculate x, y, z, within wire. available ()  
3. To find direction to reach target we use above two data that are a position of 
robot and image of an object. As previously said camera sensor sends Boolean value 
"if true it precedes the process else it continues to detect an object which is in a list". 
The data is three coordinates say x, y, z for a position of the robot. The other data we 
include is data from an ultrasonic sensor which gives the distance between sensor and 
object. 
As all data are detected the computation starts here. 
 Step 1: 
 

 

 
Fig. 4. Flow chart for calculation of distance 

 
The position of robot x, y, z. Initialize according to earth magnetic field. The 

distance between the robot and object bed.  
If d is even then, 
       Compute a=n, b = (d^2-4)/4 , and c=(n^2 + 4 )/4 
           Else 
       Compute a=d , b=(d^2-1)/2 and c=(n^2+1)/2 
This two equation satisfies primitive Pythagorean Theorem. 
Step 2: 
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 In Path Planning, Mobile Robots using Genetic then Algorithm and 
Probabilistic. Roadmap number of nodes was initially set to 100 and 400 for simple 
and complex maps respectively and changing the number of nodes affect the 
computation time [11] for efficient computation the following algorithm Is used. 

             The robot moved along with x-axis. If a==d it should travel with b or c else 
is should travel with a and b or c. In b or c, either one is equal to d negating it.   

The current data changes to x-> x + a – (a/h), y->y, z->z if a==d. Else x-> x + b – 
(b/h), y->y, z->z the previous data is set to visited list to avoid circular motion. 

The ultrasonic sensor should be delayed when a robot get navigates. 
  Step 3: 

 

 
Fig. 5.  flowchart for rotation of robots 

  
Case I :( d==a) 
   When it reaches to x->x + d – (b/h), y->y, z->z.  The ultrasonic sensed again 
sensed to give d which is equal to c. When it not equal to c move x->c-a distance 
Then robot turn to 90 degrees. Then it moves to new distance d along with y axis. 
 
Case II :( d==b) 
   When it reaches to x->x + d – (a/h), y->y, z->z.  The ultrasonic sensed again 
sensed to give d which is equal to c. When it not equal to c move x->c-a distance 
Then robot turn to 90 degrees. Then it moves to new distance d along with y axis.  
Case III :( d==c) 
            When it reaches to x->x + d – (a/h), y->y, z->z.  The ultrasonic sensed 
again sensed to give d which is equal to b. When it not equal to b move x->b-a 
distance Then robot turn to 90 degrees. Then it moves to new distance d along with y 
axis. 
 If it detected it set it to a visited node by x, y, z positions. Else again detect 
distance turn 90 degrees and move to -x axis. Note the robot will turn 90 degrees 
because of water viscosity.  
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According to c-based algorithm to avoid static obstacles in robot navigation the robot 
moves first diagonally then vertically and then horizontally to reach the target and 
Robot repeats this sequence until it reaches the target, given obstacles and robot, there 
are eight possible placements of target: Bottom Right, Top Right, Top Left, Bottom 
Left, Horizontal Left, Horizontal Right, Vertical Top and Vertical Bottom[9] which 
impossible to do this all possible turns in underwater and leads to computation and 
navigation cost. 
D is detected by an ultrasonic sensor. 

 

 
 Step 4: Next step is to find the process is continued or not. If they reached node is not 
destination then continue to  
Search for next node. 
 
Step 5: An important thing that robot should not collide with node. To avoid the 
collision after reaching each node The robot should turn 90 degrees to the right and 
calculate next x,y, z-axis and navigate double the distance d to avoid revisit of the 
node and continue the process to 1 to 4. 
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Step 6: If a robot finds the target node which is in list process jumps to diagnosing 
and carrier system else continue its process. 

10 Future work 

In future development usage of the deck, the unit can be reduced by effective 
communication in the sea. And cost also reduced in the usage of deck unit. The 
explorer robots can communicate directly to the earth station. Artificial intelligence 
can be improved. The current algorithm used in navigation can be improved in better 
ways.  
 

11 Conclusions 

 
This paper is presented a new method for WATER RESCUER which is used to 
replace water rescuer peoples. The motive of developing the system is that man 
cannot be put in risk full jobs. The system can be adopted and perform well in any 
environmental condition. 

 

References 

 
1 Bruno Siciliano, Oussama khatib ” Springers handbooks of robotics “  in 

robotics(2008 ) 
2 Ryan A. Beasley “ Medical robot: Current System    And Research 

“Directions Volume 2012, Article ID 401613, 14 pages available online: 
https://www.hindawi.com/journals/jr/2012/401613/ 

3 Xdueting Zhang, Haibin Yu, Wenyu cai,”Design of communication System 
for deep Sea Remote Robotically Controlled System”. 

4 Iwan Ulrich Zillah Nourbakhsh”Appearance-Based Obstacle Detection With 
Monocolor Vision” presented at AAAI Austin, TX 

5 Yogeswaran M. and Ponnambalam S.G (2010).”Swarm Robotics: An 
Extensive Research Review, Advanced Knowledge Application in Practice,” 
Igor Fuerstner(ED), ISBN 978653-307-141-1, available 
from:http:www.intechopen.com/books/advanced-knowledge-application-in-
practice/swarm-AN Extensive research – review 

6 B. Ashokkumar, M.DannyFrazer, R.Imtiaz “Implementation Of Load 
Sharing Using Swarm Robotics” Issue:03,International Journal Of 
Engineering And Technology(2016)   

7 Pierre-Andre Cr ´ epon, Adina M. Panchea, Alexandr Chapoutot:” Reliable 
navigation planning implementation on a two-wheeled mobile robot” Second 

49



IEEE International Conference on Robotic Computing,Laguna Hills, 
California, United States.(2018) 

8 Amelia Ritahani Issmail, Ricky Desia, Muhammad Fuad Riza Zuhri, and 
Raja Muhamad Daniel “Implementation of Cognitive Mapping Algorithm 
for Mobile Robot Navigation System” IEEE, Bandar Hilir, Malaysia

9 lalit goyal, swati aggarwal”c-based algorithm to avoid static obstacle in robot 
navigation

(2015) 

10 Hang Li, Andrey V. Savkin “A Method for Collision-Free Sensor Network 
Based      Navigation of Flying Robots among Moving and Steady 
Obstacles”,at Proceedings of the 36th Chinese Control Conference July 26-
28, Dalian, China(2017) 

” IEEE  Gurgaon, India(2014) 

11 Robert Martin C.   Santiago1, Anton Louise De Ocampo1, Aristotle T. 
Ubando2,  Argel A. Bandala1, Elmer P. Dadios3Path Planning for Mobile 
Robots Using Genetic Algorithm and Probabilistic Roadmap,  

12 www.newscientist.com/article/dn19722-blood-camera-to-spot-invisible-
stains-at-crime-scenes. 

13 wiki.eprolabs.com/index.php?title=Ultrasonic_Sensor_SRF04#working_Prin
ciple_of_Ultrasonic_Sensor_SRF-04 

14 https://en.wikipedia.org/wiki/Zigbee 
15 Nakatsuka, T., Watanabe, K., & Nagai, I. The stabilization of attitude of a 

Manta robot by a mechanism for moving the center of gravity and 
improvement of diving ability. 2016 16th International Conference on 
Control, Automation and Systems 
(ICCAS).doi:10.1109/iccas.2016.7832325(2016) 

16 Kim, H. J., & Lee, J. (2014). Designing diving beetle inspired underwater 
robot (D.BeeBot). 13th International Conference on Control Automation 
Robotics & Vision (ICARCV).doi:10.1109/icarcv.2014.7064580 (2014) 

 

50



Survey in finding the Best Algor ithm for  Data Analysis 
of Pr ivacy Preservation in Healthcare 

Evangelin D1, Venkatesan R2, Ramalakshmi K3, Cornelia S4, Padmhavathi J

Department of Computer Science Engineering, Karunya Institute of Technology and 
Sciences,Coimbatore, Tamil Nadu. 

5 

 

evangelin@karunya.edu.in 1, rlvenkei2000@gmail.com2, 
ramalakshmi@karunya.edu3 cornelia@karunya.edu.in4, 

padmhavathi@karunya.edu.in5 

Abstract. Security for the patient's information can be achieved by using 
different encryption algorithms. This paper reviews several encryption methods 
to gain knowledge about the possible attacks during managing and transmitting 
the sensitive data. The algorithms are compared to analyze and develop an 
appropriate encryption algorithm that provides security and integrity to the 
medical health records, thus the patient's information remain confidential..  

Keywords: AES, Triple DES, RSA & PGP. 

1   Introduction 

Healthcare data is sensitive in nature and it's security and privacy is a major concern. 
Therefore it is important to protect the patient's information. Privacy issues can vary 
based on different management level and this privacy issues include data loss, 
manipulated data, hiding data etc.   
 Encryption techniques can be either symmetric or asymmetric algorithms to 
provide necessary security to the medical records. In this paper, various encryption 
algorithms are discussed along with their advantages and disadvantages. Triple DES, 
blowfish, AES, PGP and RSA are few of the algorithms that are compared and 
tabulated below. Addressing privacy concern requires security issues like access 
control, authentication, confidentiality etc [3].   
 AES algorithm is a symmetric key encryption technique. It is efficient in 
both  hardware and software. Also includes five important components namely, the 
plaintext, encryption algorithm, a secret key, cipher text and the decryption algorithm. 
AES provide different key length (128,192 & 256 bits) which is sufficient to protect 
the sensitive healthcare data [1]. The strength of the secret key is very important as 
the attacks become easy if the key is weak. The strength of the key depends on the 
key length and it is known only to the sender and receiver. The implementation of 
AES is at reasonable cost and also provides successful validation. 
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2  Literary Survey 

A detailed literary survey has been conducted on various algorithms and find which is 
the best one to secure the data in the healthcare database. Securing the patients data is 
extremely important, thus we have to find the perfect algorithm for securing and 
accessing the data. The algorithms given below discusses the advantages and 
disadvantages in detail so that it would be helpful for us to pick the most suitable 
algorithm to sure the data in the healthcare database system 
 AES algorithm has been used [1] for exchanging patient's information in 
hospital healthcare database with the high-level and the low-level users. AES is one 
of the best practice for transmitting sensitive data over the internet to the authorized 
users. 
 Blowfish: The blowfish encryption algorithm was designed by Bruce 
Schneier. It is a symmetric block cipher algorithm. It is also a 16-round Fiestel cipher.  
The block cipher is 64-bits block and the variable length can be varying between 32-
bits to 448-bits. Blowfish encryption process includes two stages that is sixteen round 
iteration and output operation. And the decryption process involves using the reverse 
round key.  The advantage of  this algorithm is that it is much faster than the DES 
algorithm and IDEA. In addition to this it is also much stronger compared to other 
algorithms . The blowfish algorithm is freely available to all users since it does not 
require license. The main disadvantage is that it is time consuming.  
 Triple DES: The triple data encryption standard is a symmetric algorithm. 
This algorithm uses a 64-bit block size and the key length is between 112 to 168-
bits.The triple DES algorithm uses the Fiestal cipher structure. This algorithm is an 
improved version of the already existing DES algorithm and it was not brought to 
abandon the DES algorithm. Here, to each data block the block cipher algorithm is 
applied thrice. To ensure security through encryption capabilities the key size may be 
increased. The flexibility and compatibility of this algorithm is the major advantage. 
It is also stronger and more secure than the single DES algorithm. But this algorithm 
is comparatively slower than the other algorithms. 
 RSA: The Rivest-Shamir-Adleman algorithm is the most important 
algorithm used by modern computers mainly for encrypting and decrypting the 
messages that are being sent and received. This is an asymmetric algorithm , this 
means that it uses two keys for the encryption and decryption process. The two keys 
used are the private key and the public key. This algorithm is also called as a public 
key algorithm. The block size used in this algorithm is not specified and the key size 
typically ranges between 1024 to 2048-bits. The main advantage the the RSA 
algorithm is that it is safe and secure, the messages being transferred are also difficult 
to crack. The disadvantage is it is very slow.  
 AES: Advanced Encryption Standard was developed by Vincent Rijmen and 
Joan Daemen and was first published in the year 1998 and was distributed by 
National Institute of Standards and Technology(NIST) in the year 2001. It is a 
symmetric encryption algorithm with the block size of 128-bits and with the key 
length of 128-bits, 192-bits & 256-bits.  Depending on the key size the number of 
rounds can be 10, 12 or 14. AES does not use Feistel network. Steps followed in AES 
encryption process are Substitutive bytes, ShiftRows, MixColumns and 
AddRoundKey. The advantages of AES are that it can be implemented in both 
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hardware and software, open source solution and safe protocol. And the disadvantages 
are it uses simple algebraic structure and hard to implement in software. 
 PGP:  Pretty Good Privacy was developed by Philip R. Zimmerman in the 
year 1991. It is a encryption algorithm that provides two important features, 
confidentiality and  authentication. It is especially used to encrypt and decrypt mail 
over the internet. PGP involves symmetric-key encryption and public-key encryption 
and thus confidentiality is maintained. The key length varies between 40 to 128-bits. 
Message integrity is providing each user  with a public key to encrypt the message 
and a private key to decrypt the message. Ensures secure user authentication, network 
traffic encryption, data integrity and non-repudiation. The limitations are 
compatibility issues, high cost and no recovery. 

 

Table 1: Algorithm Comparison 

 
 

   ALGORITHM 
 
STEPS 

Blowfish Triple DES RSA AES PGP 

Abbreviation Blowfish algorithm Triple-Data 
Encryptions 
Standards 

Rivest-Shamir-
Adleman 

Advanced 
Encryptions 
Standards 

Pretty Good 
Privacy 

Type Symmetric 
Algorithm 

Symmetric 
Algorithm 

Asymmetric 
Algorithm 

Symmetric 
Algorithm 

It uses both 
public and 
private key 

Block Size  64-bits  64-bits  Not Specified  128-bits  Not Specified 

Key Length  32-448 bits  112-168 bits Typically 1024-
2048 bits 

 128, 192 & 256 
bits 

 40-128 bits 

Advantages It is a strong, fast 
and free alternative 
to existing 
encryption 
algorithm . 

Stronger than 
single DES. 

Safe, secure and 
difficult to 
crack. 

Implemented in 
both hardware and 
software, open 
source solution 
and safe protocol. 

Ensures secure 
user 
authentication, 
network traffic 
encryption, 
data integrity 
and non-
repudiation. 

Disadvantages Attack depends on 
the weak key 
classes. 

Comparatively 
slow. 

Very slow. Simple algebraic 
structure and hard 
to implement in 
software. 

High cost. 
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As shown in the above Table: Algorithm Comparison, AES method is one of the best 
algorithm to solve the security issues that can be faced by the external or unauthorized 
users. The sensitive medical records of every patient remain safe and confidential. 
AES secret key strengthened and it is hard to crack. This ensures that AES is one of 
the best practice in the privacy - preservation in hospital - healthcare database 
management. 

3 Conclusion 

 
In this paper we have discussed about various encryption algorithms and studied their 
advantages and disadvantages in detail. Each algorithms has unique process for 
encryption and decryption and they are explained and also compared to obtain better 
understanding of the differences. To preserve the patient’s medical records in the 
hospital database we have selected the AES algorithm in our previous paper as the 
best algorithm. Further in our next paper we will use the PGP or RSA algorithm to 
secure the patients data and give authorization to access the medical records. That 
paper will talk about a technique that is more preferable than the AES algorithm in 
preserving the data and accessing them. 
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Abstract.  Indian economy highly relies on agriculture sector. Many Indian 
farmers are unable to do farming profitably due the lack of awareness in incor-
porating the modern agricultural practices over traditional method. Making 
Right Decision at right point of time adds value in agriculture sector. Applica-
tion of data mining techniques on historical agricultural data such as crop yield 
record, temperature, rainfall, pest attack etc., provides support to the farmers to 
re-duce risk. Major loss is caused by pest attack at various stages of the plant 
growth. Pest infects all aerial parts of plant (Leaf, neck and node) and in all 
growth stages. Ease damage to plants can greatly reduce yield and quality of 
production. This paper focuses on review of Symptom-wise recognition of ma-
jor plant diseases using Data mining and image processing techniques. The pa-
per aims at identifying the future scope of solving the real world –disease detec-
tion problem.  

spmit@tce.edu,smrit@tce.edu,r.shanmugapriyan@gmail.com 

Keywords: Data mining, Image processing, Plant diseases, Agriculture 
 

1  Introduction  

Data mining algorithms and techniques promises farmers to handle various decision 
making challenges of agriculture in terms of productivity, environmental impact, food 
security and sustainability. Plant disease detection is a predominant problem faced by 
farmer as it significantly has impact on yield and quality of crop production.  
 The extraction of hidden information from large volume of raw dataset is known as 
Data mining. It comprises of data analysis in various perspectives and summarizes it 
into useful information .The most significant advantage is no restriction to the type of 
data that can be analyzed by data mining. Data mining aims to dig out patterns in 
large data sets in intersection with methods of artificial intelligence, machine learning, 
statistics, image processing, database system and transform it into a human under-
stand able formation for advance use. 
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  Global food production has encountered 10% reduction due to plant diseases .The 
identification of diseases at early stage could avoid voluminous loss to the farmer, by 
replacing manual observation and identification of plant diseases by automatic detec-
tion of disease using image processing techniques. There are different data mining 
and image processing methodologies contributed by the researchers all over the world 
in the field of agriculture-Plant Pathology. 

2 Motivation  

The need for crop protection against diseases plays a significant role in meeting the 
growing claim for food quality and quantity. Global crop losses due to pathogens has 
been statistically estimated around 12.5%, that shows red alert on many commercial 
and socially valuable crops, such as rice, oranges ,cassava,, olives, wheat and coffee. 
Decrease in crop yield, reduced crop quality is the impact of disease attack due to 
bacteria, viruses, and fungi. 

3 Literature Survey  

3.1 The role of Data mining Techniques in Plant disease detection  

Data mining is a subset of knowledge discovery process, which includes data read-
iness tasks such as data extraction, data cleaning, data fusion, data reduction and fea-
ture construction, wherein the post-processing includes pattern and model interpreta-
tion, hypothesis confirmation and generation and so on. The learning methods of data 
mining is classified as Unsupervised and supervised. Several studies applied data 
mining techniques to solve disease detection problem in agriculture.  
 The data mining problem of identifying to which of a set of categories, a new ob-
servation belongs to (Classification step) based on the basis of a training set of histor-
ical data and whose categories membership is available(Learning Step) is called as 
Classification. Classification is comprised of two phase process Training Phase and 
Classification phase. 
 In [3] authors compared the performance metrics of various classification algo-
rithms such as K-Nearest Neighbor , Random Forest ,Decision Tree, Neural Net-
works, Naïve Bayes and Support Vector Machines to analyze the crop loss, due to 
disease or growth of insect, grass grub. Random Forest showed 80 % accuracy while 
Neural Networks showed 74 % slightly better results than other classifiers for binary 
data, and hence designed Ensemble Models of above mentioned classifiers produced 
better results as compared to classifiers. The Ensemble model with combination of 
Random Forest, SVM, and Decision Tree proved to give better accuracy. This exper-
imental study was carried out with grass grub damage dataset consisted of 155 in-
stances, four labels and 8 features. It aimed at helping the farmer to maintain its ex-
pected production by applying some suitable action to overcome the production is-
sues.  
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 In [2] proposed models for prediction of possible fruit infection using J48, SMO, 
ZeroR classification algorithms. J48 classifier provided 90.32% the highest percent-
age of correctly classified instances. Meteorological data and data about the disease 
appearance are the most important data required for effective diseases protection of 
fruit. Regression methods are used to verify the results obtained by WEKA classifica-
tion algorithms mathematically.  
 In [4] author focuses on developing novel technologies for monitoring the plant 
health and predicting the leaf disease by Transductive Support Vector Machine clas-
sification with the shape and texture features of the plant images. Based on the Latent 
Dirichlet Allocation and Artificial Neural Network classification technique through 
the features of soil images and the diseased plant images, the causes for the specific 
plant disease are identified. The causes obtained are sent to the farmers to take pre-
ventive measures.  
 Weather-based prediction models of plant diseases for rice blast prediction was de-
veloped to help the plant science community and farmers in their decision making 
process using SVM [5] .SVM model has been compared to the REG, BPNN and 
GRNN approaches .The author concentrates to provide better understanding of the 
mathematical relationships between the environmental conditions and its specific 
stages of infection cycle. 
 [6] proposed Plant Diseases Monitoring model based on image processing and 
classification techniques. Image processing techniques are used to identify the dis-
eased portion of the leaf and SVM classifier is fed with feature values extracted as 
input. SVM classifier detects the pest on leaves and also gives information about a 
type, number of pests and also provides remedy to control pest. 

3.2 Role of image processing Techniques in Plant disease detection  

Detection of plant diseases is carried out with Image processing techniques which 
identify the color feature of the plant. An efficient and inexpensive system is achieved 
which is widely accepted by the farmers and agricultural researchers for studying 
disease detection in plants.  
 Betel vine- Leaf rot disease detection [7] Leaf Image is preprocessed and segment-
ed using 3 channel color transformation for RGB, HVS and YCbCr. Clear perception 
of rotted leaf area is obtained from hue component of the HVS color model. Apply-
ing Otsu method on ³H´ component of HVS color space, threshold is calculated. To 
find the percentage of diseased area, a known calibration factor is multiplied with the 
number of white pixels to get the area of rotted leaf area in sq. cm.  
 Loading the image, contrast enhancement, converting RGB to HSI, extracting of 
fea-tures with K-means clustering and SVM in MATLAB has been summarized in [8 
Sujatha et.al]for Identification of disease. By computing amount of disease present in 
the leaf, decision on amount of pesticides usage can be done effectively. This tech-
nique will naturally reduce the investment cost of the farmer. 
 Disease detection involves steps like image acquisition, image pre-processing, 
image segmentation, feature extraction and classification [9 Saradhambal.G1et.al]. An 
enhanced k-mean clustering algorithm to predict the infected area of the leaves has 
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been developed. Clustering based image Threshold is performed by Otsu’s classifier. 
Voice navigation system helps the farmers without sound knowledge in technology 
usage.  
 Improved histogram segmentation method finds appropriate threshold automatical-
ly rather than manually, which is more scientific, reliable, and efficient. Regional 
growth method and true color image processing are combined with image recognition 
system based on multiple linear regressions to improve the accuracy and intelligence 
proved by [10].  
 Web based Image Processing dependent approach for Pomegranate fruit disease is 
proposed. The system promotes the farmers to do the smart farming and allowing 
them to take decisions for a better yield by making preventive, corrective action on 
their pomegranate crop. K-means clustering algorithm and SVM classification is per-
formed. CCV feature vectors, Color and Morphology are used for feature extraction. 
82% accuracy is produced by the system to identify pomegranate disease. [11]  
 Detection of plant leaf diseases using image segmentation and soft computing 
techniques [12] proposes usage of Genetic Algorithm for Image segmentation. K 
means-cluster with Minimum Distance criterion and SVM Classifier are used for 
classification produced accuracy of 97.6 %eventually with less computational pro-
cess.  

 

 
Fig. 1. Image Processing with Data mining Algorithm 
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4 Analysis of  Various Algorithms  

Table 1. Analysis of various data mining and image processing algorithms 

 
AUTHOR AND PAPER  
 

IMPACT  
 

FUTURE 
PERSPECTIVE  
 

[11Vijai Singha,*, A.K. 
Misrab et.al] Detection of 
plant leaf diseases using 
image segmenta-tion and 
soft computing techniques.  
 

The paper presents the 
survey on different disease 
detection techniques and 
proposes an image seg-
mentation tech-nique and 
tested for various species.  
 

To improve the recogni-
tion rate in classification 
process ANN, Bayes Clas-
sifier, Fuzzy Logic and 
hybrid algorithms can also 
be used.  
 

Smart paddy crop dis-ease 
identification and man-
agement using deep con-
volution neural net-work 
and SVM classifier [12 
Manisha et.al]  
 

Web based Image Pro-
cessing dependent ap-
proach for the Bacterial 
Blight disease for Pome-
granate fruit using SVM 
classification was pro-
posed.  
 

By increasing size of the 
dataset, the overall sys-
tem performance gets 
improved to detect dis-
eases more accurately  
 

Plant Diseases Recogni-
tion Based on Image Pro-
cessing Technology [10 
Guiling Sun et.al 10].  
 

Image recognition system 
based on multiple linear 
re-gression has been pro-
posed  
 

Increase the training sam-
ple images, to obtain more 
accurate results, and pro-
duce potential system.  
 

Plant disease detection and 
its solution using image 
classification [9 
Saradhambal.G et.al]  
 

Voice navigation system 
has been developed to 
identify the plant disease 
with k-mean clustering 
algorithm  
 

An open multimedia AV 
about the diseases and 
their solution automati-
cally once the disease gets 
detected is devel-oped.  
 

Leaf disease detection 
using image pro-cessing[8 
Sujatha et.al]  
 

This paper summarizes k-
means clustering, SVM-
major image processing 
used for identification of 
leaf diseases  
 

To extend the experi-
mental approach by using 
different algorithms for 
segmentation, classifica-
tion for disease identifi-
cation.  
 

Image Processing Based 
Leaf Rot Disease, Detec-
tion of Betel Vine[7 Amar 
Kumar Dey]  
 

Otsu method is used to 
calcu-late the threshold. 
Threshold based image 
processing algo-rithm for 
segmentation was pro-
posed to diagnosis leaf rot 
disease in Betel Vine 

To regulate the specific 
level of pesticide applica-
tion by calculating the leaf 
disease severity scale with 
the percentage diseased 
area.  
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leaves.  
 

A New Proposed Model 
for Plant Diseases Moni-
toring Based on Data Min-
ing Techniques[6 Ahmed 
Gamal et.al]  
 

Moth- Flame Optimization 
(MFO)algorithm –feature 
selection and SVM 
classifica-tion were used 
to develop system for 
monitoring pests of leaf .  
 

To develop the Moni-
toring of plant diseases 
system can be imple-
mented with wireless sen-
sor networks.  
 

Machine learning tech-
niques in disease fore-
casting: a case study on 
rice blast prediction[5] 
Rakesh Kaundal et.al  
 

weather- based prediction 
models of plant diseases is 
developed - new predic-
tion approach based on 
support vector machines.  
 

Online tool - application 
of control measures  
 

A Hybrid of Plant Leaf 
Disease and Soil Mois-
ture Prediction in Agri-
culture Using Data Min-
ing Techniques[[4] Sab-
areeswaran et.al]  
 

Proposed novel technolo-
gies for monitoring the 
plant health- Transductive 
Support Vector Machine 
classifica-tion, Latent 
Dirichlet Alloca-tion and 
Artificial Neural Network 
classification tech-nique  
 

A monitoring system to 
predict the growth level of 
the plant.  
 

Predicting Crop Diseas-es 
Using Data Mining Ap-
proaches: Classifica-tion[3 
Umair Ayub et.al]  
 

Prediction model to pre-
dict crop loss due to grass 
grub insect.  
 

By using hybrid of evolu-
tionary algorithms and 
data mining techniques to 
improve the prediction 
results.  
 

 

5 Open Research Problems  

The following research opportunities that have been derived after reviewing the above 
research contributions in the agricultural field.  
 1. To build a pesticide recommendation system by understanding Plant-Pathogen-
Environment clearly. The environmental factors that highly influence on plant  
diseases are Temperature, rainfall (duration and intensity), dew (duration and intensi-
ty), leaf wetness period , soil temperature, soil water content ,soil fertility, soil organic 
matter content, wind, fire history (for native forests) , air pollution, herbicide damage 
etc.[ Philip Keane and AIlen Kerr]. Any sudden or abnormal change in the external 
parameters may lead to pest attack in plants. Not all the factors leads to the same type 
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of disease, hence a clear understanding of Plant-Pathogen-Environment is necessary. 
Data mining techniques applied on historical dataset provides this information. The 
knowledge discovery will help the farmers to know in advance the attack of 
 pathogens.  
 2. To avoid huge loss in crop productivity due the plant disease, the disease can be 
identified at the early stage infection and intimated to the farmer. Plants show the 
infection of disease at leaf, root, stem, and fruit, any of its parts. Symptom-wise 
 analysis of changes on plant parts can be done in order to identify the disease attack 
at earlier stage. Experts can also help the farmers in treating the plants. .Image pro-
cessing techniques can be used to analyze the images of plant parts and identify the 
whether the plant is infected or not, if so identify the type of disease and area of infec-
tion. The result shall be given as input to expert wherein he will provide guidelines on 
methods to treat or the type and amount of pesticide to apply.  
 3. To measure the significance of detecting the plant diseases at early stage by crop 
yield analysis .Crop yield analysis using data mining techniques helps us to learn the 
yield ratio taking into account the farmer’s input to the field (inclusive of labour cost) 
to the crop yield and also thereby to identify the impact of plant diseases on crop 
yield. The factor that majorly contributes to crop loss can be witnessed.  
 4. To provide an integrated technological solution to the small land holding farm-
ers. Usage of ICT tools in agriculture can achieve it. The success behind the work is 
not implementing ICT in agriculture but making the decision in the right time. Farm-
ers aware of its usage and makes them use it. Expert’s knowledge along with farmers 
experience can enhance and progress agriculture sector to the next profitable level.  
 

6 Conclusion 

  
Agriculture is an important pillar of Indian economy which primarily depends upon 
many external uncontrollable factors. These factors determines the profit or loss to the 
farmers. Even then, with the available historical data, the technology advancements 
can support the farmers to make right decisions at right time. This paper fo-cused on 
review of image processing and data mining techniques solutions to plant diseases. 
The study discussed few open research problems in the agricultural field. The identi-
fied research problems can be solved using Internet of Things techniques can be com-
bined with image processing and data mining techniques to provide appropriate solu-
tion. The study is limited only to aerial pathology of plants which can further be ex-
amined.  
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Abstract. The concept of smoke detection was put forth by the development 
of sensors. These sensors relayed the parameters they sensed to a processor 
which made decisions. The presence of smoke is often an indicator of fire. 
Hence, given the ability to detect smoke in the early stages of fire, major fire 
accidents can be prevented. All though this method of smoke detection using 
sensors was a great success it was not very usefully in extreme conditions 
(weather, range, location) and sometimes even produced false alarms. Image 
processing paved way for more accurate detection of smoke since it uses digital 
data rather than analog inputs. With image processing both, fire and smoke 
could be detected easily. This method of detection involves various processes 
like extracting features, comparing with references, classification etc. This sur-
vey paper briefly explains the various techniques proposed/ used to detect 
smoke. 

Keywords:Stationary Wavelet Transform, Change Detection, Multi-layer Per-
ceptron, Support Vector Machine, Feret’s Region, Covariance Descriptors, Du-
al Dictionary Modelling, Sparse representation. 

1 Introduction  

Earlier, smoke detection was done using smoke sensors. These sensors although ef-
ficient, work best only in a closed environment for example, a mine or inside a manu-
facturing plant. In an open area such a forest, junk yard etc. using sensors proved 
unreliable owing to the limitation of range. Another such limitation is that sensors 
may get damaged because of environmental conditions which cause the device to stop 
working. This results in faulty values being recorded. Therefore, smoke detection 
using image processing is more efficient and reliable. 

The presence of smoke is mostly related to fire and in some other cases, vehicular 
emission. In the case of fire, smoke is an integral/first indicator of the fire since 
smoke is better visible in an open area. The presence of smoke can also be confirmed 
by detecting fire. This can be done using image processing. In this paper we discuss 
the various techniques of smoke detection using image processing. Smoke in an im-
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age can be detected by extracting features from the given image and classifying them. 
Smoke can hence be differentiated from other parts of the image using these features. 
The various techniques of extracting features and detecting smoke are explained brief-
ly in the following section. 

2 Methodology  

2.1 Smoke Detection Using Stationary Wavelet Transform

This method of smoke detection is based on Stationary wavelet transform. It works 
in three steps. In the first step (pre-processing block), the image is converted to gray 
scale and resized. The image is resized using the bicubic interpolation algorithm [10]. 
The bicubic interpolation algorithm is used because it is most used method for image 
resizing in two dimensions. The image is converted to grey scale because the conver-
sion eliminates hue information without changing the lightless information. This is 
followed by an indexation process to index the image. The main reason behind index-
ation is to group the colors which are of similar intensity 

[1] 

 

 
Fig. 1. Smoke detection algorithm using Stationary wavelet transform. 

 
In the second step Stationary Wavelet Transform is applied. The detection algo-

rithm used in this method is based on the idea that smoke gradually smoothness the 
edge of an image. When SWT is applied on the image the high frequency components 
are eliminated. Removing high frequency components doesn’t modify the region un-
der smoke but highly modifies the regions without smoke. The image is reconstructed 
by using the inverse SWT. At this point two indexed images with different decompo-
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sitions levels are saved, preferably levels 3,4 since levels 1 and 2 don’t eliminate 
enough details, hence producing false alarms. At the same time after smoothening in 
greyscale format by eliminating high frequencies, two indexed images at different 
levels of indexation are selected to perform the detection algorithm.  From these four 
indexed and grey scaled images, the Region Of Interest (ROI) is selected (area of high 
intensity). The area is selected by correlating the images selected and taking the pixels 
common to all four images. 

The selected pixels are compared to a matrix that contain pixels different from 
non-smoke frames. The pixels common between them are set as ROI where smoke is 
detected. The selected regions which are possibly under smoke are eliminated if they 
are under a certain threshold area which varies from different applications depending 
on the sensitivity of the system and distance from the camera. 
The final step involves the use of “smoke verification” algorithm. Smoke verification 
algorithm is used to prevent false alarms. The result produced after these steps are 
combined to produce a result to specify the presence of smoke. 

 

2.2 Smoke Detection Using Color Features And Motion Detection

 

[2] 

In this method pixels are separated based on the difference between the behavior of 
the normal background pixels and smoke pixels which behave differently. These clas-
sifications are done using specific modules. 

 

 
Fig. 2. Smoke detection algorithm using Color features and motion detection. 
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In general, fire is always accompanied by smoke. With this fact in mind we can 
confirm the presence of smoke by making certain the presence of fire. Hence, in this 
method pixels are classified into fire, smoke and background. After this classification 
the pixels are clustered.  

For this method Pietro Moreri, Lucio Marcenaro, Carlo S. Regazzoni and Gianluca 
Gera proposed a five-module fire and smoke detection system. The modules used are 
(1) Change detection (2) Fire features extraction (3) Smoke feature detection (4) Cha-
otic Motion Detection.The pixels behaving differently from the background pixels are 
identified by the background subtraction, this process in done in the change detection 
module and motion detection module.  Now, we have the pixels which contain either 
smoke or fire or some other abnormalities. 

The smoke and fire pixels are distinguished from the other pixels by the color and 
features extraction module. YCbCr and L*a*b* color spaces are used in case of fire 
pixels and smoke pixels respectively. The separated pixels are combined to get con-
nected regions in the region growing module whose outcome is sent to the chaotic 
motion analysis module. This is followed by data fusion process where pre-alarms are 
generated.  
Data fusion is used to eliminate false alarms. This process is done using multi-layer 
perceptron (MLP)[3]. 

2.3 Smoke Detection By Finding Feret’sRegion

 

[4] 

Support Vector Machine (SVM) is a learning module which can be trained. It can 
be trained to learn algorithms that analyze data. The result is mostly used for classifi-
cation or used to distinguish between two or more entities. 
In this method the first step is the extract of the moving objects in the image. The 
processing comprises of five steps,  
(1) Image subtraction and accumulation - Used to find region of moving object. Since 
the growth speed is slow the image will not be clear. To overcome this a function 
(f(t)=g(t)+g(t+1) where g(t) is a subtracted image) which accumulates two subtracted 
images is used.  (2) Image binarization – Used to removes very small noise from h(t). 
h(t) is processed to be a binary image b(t). It is important to set a perfect threshold 
level since smoke exhibits semi-transparency property. To overcome this Otsu’s Au-
tomatic threshold selection method is used. [11] (3) Morphological operation – A 
morphological process called “opening” is used to eliminate noisy regions in b(t). (4) 
Extraction of Feret’s diameter – Used to find shape of object (5) Image mask is used 
to estimate the moving object region in the image frame g(t) 

The region obtained after the preprocessing of the image g(t) is the possible region 
which contains smoke. The texture pattern is focused upon as a feature vector to de-
termine which regions are smoke. The texture feature of smoke is defined by a co-
occurrence matrix, so it Is not dependent on the size of the smoke in the image. 
HIdenoriMaruta et al selected 14 popular types of texture features [12] as components 
of the feature vector. The Feret’s regions of smoke are determined using this feature 
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vector as an input vector.  The SVM classifies smoke and non-smoked based on its 
prior training. 
Feret’s Diameter- It is the distance between the tangents on opposite sides of a parti-
cle. Both tangents are parallel to a fixed direction. 
Feret’s Region – The shape and region found in the above process using Feret’s di-
ameter is called Feret’s region. 

 

2.4 Smoke Detection Using Covariance Descriptors

 

[5] 

As mentioned in section 2.2, the presence of fire implies the presence of smoke. 
The fact is the base of this method.  The presence of fire is detected by dividing the 
image into three dimensional regions. This is used to generate spatio-temporal blocks.  
The covariance features are calculated from these blocks. These features are used as 
input to the SVM.The SVM classifier classifies flame based on the spatial and tem-
poral characteristics. Chromatic color model is used for pixel color classification [6]. 
This model analyzed fire colored pixels and concluded that hue of fire colored pixels 
is between 100 to 600. This condition in RGB domain equivalent is, Condition 1 - R ≥ 
G > B. Fire being a source of light must have pixels above a certain threshold (RT), 
Condition 2 - R>RT. The last rule in the Chromatic color model is for saturation. “S” 
represents saturation and “ST” represents saturation when R = RT. Condition 3 - S > 
(255-R)STRT
 To define the spatio-temporal blocks temporal derivatives must be calculated with 
spatial parameters.  Covariance matrices are used to define the spatial blocks. The 
video is divided into blocks of size 16 × 16 × (frame rate of video) before computa-
tion. Since, Computing the covariance for each block in the video is inefficient, the 
chromatic color model is used to eliminate the blocks which don’t contain any fire 
colored pixels. This is done using a color mask. The covariance values of the remain-
ing spatio-temporal blocks are computed. To reduce the cost for computing the covar-
iance value of the pixel property vectors are computed in a separate manner. A total 
of 33 covariance parameters are used in training and testing an SVM classifier. Spa-
tial, color and domain information are combined using covariance descriptors. 

. Covariance descriptors are used for texture classification [7]. 

2.5 Smoke Detection Using Dual Dictionary Modelling

 

[8] 

Smoke doesn’t occupy the entire image like smoke or haze but will act as a scatter-
ing medium. This based on the dichromatic atmospheric scattering model [9].Since 
parameters such as bending parameter varies across the entire image, this method 
works on the block level. Sparse representation is used represent smoke in each block. 
Two dictionaries each are created for smoke. Both dictionaries are designed in such a 
way that they lead to sparse representation of either pure smoke or none smoke. In 
order for the dictionaries to adapt its given task and to a specific content they are 
trained independently using real samples. It is expected that any pure smoke image 
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will be sparse in the pure smoke dictionary and any clear image will be sparse in the 
none-smoke dictionary.  

Initialization of ybis done by solving an equation formed for intensity of light in 
the image by nullifying ys. In the same way ysis initialized by nullifying yb. Value for 
ysis calculated by solving the same equation with fixed yb. And ybis calculated by 
solving the equation with fixed ys. The object of the function is simultaneously calcu-
lated and updated. The initialization and calculation processes are performed continu-
ously until the threshold is reached. The values of ysand ybare concatenated and sent 
as input to the SVM.The proposed detection algorithm uses pure smoke dictionary Ds, 
non-smoke dictionary Db

Sparse Representation - Sparse representation shows data as a linear combination of 
atoms (a sample in a dictionary) taken from a pre-defined dictionary of elements. 

, regularizations parameters, a threshold to check conver-
gence and the initial value of the objects of the objective function as input along with 
the block image. 

Dictionaries – A dictionary is collections of samples of an element. It is expected that 
any possible value that represents this element must be present in the dictionary. 

3 Conclusion  

As mentioned in the previous sections the presence of smoke can be detected di-
rectly and indirectly by detecting fire. The techniques used for smoke (or fire) detec-
tion are thus explained and the basic steps in each technique are discussed. In most 
techniques mentioned above, Support Vector Machine plays an integral role. The 
SVM classifier ensure accurate results. It is trained by providing necessary samples 
which are unique in each technique. The input to the SVM classifier is a vector which 
contains the extracted features from the image. Using the features extracted from a 
region in the image the SVM classifier determines if the region contains smoke or not. 
One unique technique is using Covariance descriptors. In this technique, the data is 
represented together in the form of covariance matrices. This method has a lesser 
computational cost and is not affected by the random behavior of fire.  It is efficient 
only when the fire is in close range and visible clearly. In Smoke detection technique 
using Color features and motion detection, the pixels are classified as smoke, flame 
and background. Infrared and visible images are combined to detectsmoke. This tech-
nique is better than the covariance technique since it has better range. The Stationary 
wavelet transform method is the best method for outdoor smoke detection since wave-
let transforms have improved the texture analysis and texture recognition applications. 
The usage of the smoke verification algorithm makes it efficient. 
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Table 1.Table comparing the methodology, pros and cons of the surveyed papers. 

Comparison Table 

 
Article Name Author Methodology I. Pros II. Cons 

“Wavelet-Based 
Smoke Detection in 
Outdoor Video 
Sequence,” 978-1-
4244773-
9/10/$26.00 ©2010 
IEEE [1] 

R.Gonzalez-
Gonzalez, V. 
Alarcon-
Aquino, R. 
Rosas-Romero, 
O. Starostenko, 
J. Rodriquez-
Asomoza 

Uses Stationary 
wavelet transform  

 

I. Robust and 
reduces false 
alarms   

II. Not as effec-
tive in closed 
spaces 

“Early Fire and 
smoke detection 
based on color 
features and motion 
Analysis” 978-1-
4673-2533-
2/12/$26.00 ©2012 
IEEE. [2] 

Pietro Morerio, 
Lucio 
Marcenaro, 
Carlo S. 
REgazzoni, 
Gianluca Gera 

Color feature 
extraction 

 

I. Good range  
 

II. Not effective 
in low light 

 

“A novel Detection 
Method Using Sup-
port Vector Ma-
chine,” 978-1-4244-
6890-4/10/$26.00 
©2010 IEEE [4]. 

HIdenoriMaruta, 
Akihiro Naka-
mura, Fujio 
Knrokawa 

Using Feret’s 
Region to obtain 
possible regions 
of smoke 

 

I. Exact region 
of smoke is 
found 

II. Not efficient 
when there are 
discontinuous 
regions of 
smoke 

“Flame Detection 
method in video 
using covariance 
descriptors,” IEEE 
International Con-
ference on Speech 
and Signal Pro-
cessing, pp. 1817-
1820, 2011. [5] 

Y. Habiboglu, 
O. Gunay, 
A.Cetin 

Covariance de-
scriptors are used 
for texture classi-
fication 

 

I. Lesser compu-
tational cost 
and is not af-
fected by the 
random behav-
ior of fire.  

II. Efficient only 
when in close 
range and visi-
ble clearly  

“Detection and 
Separation of Smoke 
from Single Image 
Frame,” 1057-7149 
©2017 IEEE [8] 

Hongda Tian, 
Wanqing Li, 
Philip O. 
Ogunbona, Lei 
Wang 

Dual dictionary 
technique  

 

I. Differentiate 
smoke from 
fog and hue 

II. Highly Com-
plicated 
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Abstract. Security is a main parameter in Networks. To ensure the security 
in network various cryptography algorithms are implemented. Instead of using 
software based security ,the hardware based security system increases security 
features .ECC processor is a  hardware based  security crypto processor works 
based on Elliptic curve cryptography ,the key generation is very fast compare to 
AES,RSA.ECC processor has many modules such as arithmetic and logic units, 
Control unit etc.,. The Arithmetic unit Consist of Multiplier, Adder.Various op-
timization techniques and multiplier algorithm are implemented to increase the 
efficiency. In this paper we are proposed the novel architecture of flexible mul-
tiplier. 

Keywords: ECC Processor, Elliptic curve cryptography, Key generation, Cryp-
tography algorithms, Flexible multiplier 

 

1 Introduction 

In Digital environment ,the security plays the vital role.In order to increase the  secu-
rity  various algorithms are proposed. The network can be categorized as two types. 
First, the wired network in which the communication taking place in a wired envi-
ronment. Second, wireless networks in which the communication taking place in 
wireless medium such as air. The security is more complicated in wireless network 
compare to wired network, because in wired network cables and wires are used so 
interpretation of data is difficult whereas in wireless medium the data is transmitted in 
free space ,the information can be easily retrieved by the malious node. here the en-
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cryption and decryption technique is employed.The plain text is converted to cipher 
text using  encryption algorithm and that cipher text is decrypted using decryption 
algorithm.here the key is the important parameter,without knowing the key it is not 
possible to get the exact plain text.The key extraction is not simple,the key is comput-
ed based on the type of cryptography algorithm used. 
Elliptic curve cryptography is a cryptography algorithm widely used for encryption 
and decryption process.Compare to existing algorithm,it consumes less time to com-
pute the key and provides the higher security.ECC uses the point addition  method,the 
key computation is very complex.ECC is a The ECC processor consists of various 
arithmetic module such as Addition/subtractin module,Multiplication module,Sqaring 
module,Division module.By optimizing one of the module,the parameters such as 
power ,area,speed,operating frequency are optimized. 
The below table shows performance comparision of ECC and RSA[1].In this refer-
ence the small key size in ECC provides the same security as large key in RSA. 

 

Table 1. performance comparison of ecc and rsa 

 

2 Previous Work 

In [1],the Recursive  Karatsuba Multiplier is implemented in Virtex 5 Processor,in 
this multiplier 64x32 multiplication is performed.In this design the parameters are 
calculated simultaneously,so the delay is minimized. The pipelined structure achieves 
speed (1.08µs),but flexibility is not possible. 
The two stage multiplier is used [2] area is reduced and speed is increased,the struc-
ture is pipelined.By using segmented method the parallel processing is achieved.The 
multiplier is divided into w bits and block by block multiplier is multiplied with n bit 
multiplicand .The proposed the design is implemented in virtex 5 FPGA. 

Rack 
Time 
MIP
S 

RSA Key Size ECC Key size ECC/RSA 
ratio 

10 512 4 106 5:1 

10 768 8 132 6:1 

10 1024 11 160 7:1 

10 2048 20 210 10:1 

10 2100 78 600 35:1 
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Montgomery multiplication is proposed [3] to perform operations in different operand 
size.In this multiplier the hardware size is reduced and speed is increased.The two 
operands are multiplied based on the modulo arithmetic. 
The another way of multiplication is performed by 
Continuous  addition ,instead of computing partial products[4].The radix 4 technique 
is implemented in both serial and parallel multiplier. The design is implemented in 
virtex 6 FPGA.All the above discussed multipliers are based on parallelism concept to 
achieve the speed.The existing algorithm and architecture are modified to achieve the 
optimization. 
 
In [8], the ECC processor is used in Internet of Things application ,the author used 
ARM processor for implementation. In this paper  256 , 384,521 are implemented. So 
flexibility in Multiplier is not possible in this design .  
In [11],[12],[13],[14],[15]the various algorithm used in multipliers are discussed to 
reduce utilization area, delay and power consumption. But these optimization not 
enough to design a ECC processor. In modern scenario the Crypto processor is used 
in various applications, needs flexible operations.  
In [16],the survey is given on various multipliers used ,this literature helps to gain 
knowledge on existing mulpliers.The bit serial multipliers are the most commonly 
used multipliers in ECC processor.  
Most of the multipliers are implemented in Galois field [17],it provides flexible data 
handling in cryptography . 

3 Overview of Wallace Tree Multiplier  

The proposed multiplier uses the Wallace tree Structure in which multiple additions 
are done to perform the multiplication.In basic Wallace tree structure the partial prod-
ucts are grouped and then addition operation is performed. 

 
Fig 1:ECC processor Architecture 

 
 

The above figure depicts the architecture of ECC processor.In most of the ECC proc-
essor the point addition method is followed for speed operation.The data is encrypted 
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using the Elliptic curve cryptography.The key is random in nature.Using the points in 
the elliptic curve the computation is performed.The arithmetic unit plays the impor-
tant role in key computation. 

 

Fig 2:Flow Diagram of multipier 

  
 The modified booth algorithm is used to reduce the steps.By using the radix-4 or 
radix-8 method(Specified in table 2) the encoding technique is implemented.The carry 
look adder is used along with booth encoder  the partial product. 

Table 2. BOOTH RECODING TABLE FOR RADIX-4 
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Figure 3:RTL schematic of Wallace tree structure 

The internal architecture shows it is a combination of half adder and full adder 

 
Fig 4:Internal Architecture of Wallace tree Structure 

4 Design of Flexible Multiplier 

The proposed Wallace tree multiplier comprises of two half adders, two 3:2 compres-
sors and ten 4:2 compressors. The Wallace tree structure is reduced by using the com-
pressors.In Wallace tree multiplier the number of output is compressed by using the 
single bit adder.The most common compressors used in the Wallace tree structure is 
3:2 compressor and 4:2 compressor.The compressr circuit uses the multiplexer which 
is designed by using transmission gate.The sum and carry functions of 3:2 compressor 
is given by  

 
C)AorB(C)AorB(Sum ∗+∗=   (1) 
C)AorB(C)AorB(Carry ∗+∗=   (2) 
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Fig 5:Internal Architecture of 3:2 Compressor 

Similarly the 4:2 Compressor is obtained from the multiplexer using transmission gate 

Cin)CorD()AorB()AorD()AorB(

Cin*)CorD()AorB()CorD()AorB(Sum

∗∗+∗

+∗+∗=             (3) 

D)AorB(C)AorB(Cout ∗+∗=                  (4)
 D)AorBorCorD(Cin)AorBorCorD(Carry ∗+∗=             (5) 
 
The compressors are used in the Wallace tree multiplier is used to combine the partial 
products and result of this is given to the full adder and half adder circuit. 

 
Fig 6:Wallace tree Multipier 

In the above figure the Wallace tree structure is obtained by using full adder and half 
adder circuits. 
In first step the partial product are obtained by using simple multiplication. 
In the next step the tree like structure is formed, the resultant terms are given to the 
input to full adder and half adder 
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Fig 7:Flexible multiplier used in ECC processor 

In Existing ECC processor the flexible operation is not  possible In this flexible de-
sign we can compute any combination like 2163x232

5 Simulation Results 

 so on.. 

The design is simulated in Xilinx 14.3 ISE simulator in Intel i5 Processor in Virtex 4 
FPGA family. The flexible multiplier uses 143 slices(2%).In this multiplier 571 buff-
ers are used. The main objective of this multiplier is area optimization. The total time 
period is 1.037ns(from synthesis report). 
 The simulation results achieved is only for multiplier block.The entire performance 
of this multiplier is determined when it is used along with the ECC processor. 

 

Fig 9:RTL Schematic of  Flexible multiplier used in ECC processor 

 
 

Fig 10:Internal Architecture of  Flexible multiplier used in ECC processor 
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6 Conclusion 

In this paper we designed the flexible multiplier is designed using wallace tree struc-
ture,which reduces the complexity.The flexibility is required to perform multiplica-
tion in different combinations,instead of perforrming multiplication for default oper-
ands.The modified booth encoding algorithm is used along with Wallace tree multi-
plier.The proposed structure achieves the flexibility and this multiplier is designed for 
ECC processor. 
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Abstract. The accuracy rate of recognizing ligatures in Urdu Character 
Recognition mostly relies on the accuracy with which the segmentation has 
been performed to convert Urdu text into lines and ligatures. Generally, it has 
been seen that the ligature based segmentation yields better results rather than 
character based segmentation. In this paper, we present a technique for seg- 
menting Urdu text images into lines and then to ligatures. A hybrid approach 
has been used, which employs top-down technique in order to perform line 
segmentation and bottom-up technique in order to segment lines into ligatures. 
The various issues like broken lines, diacritic association, overlapping has also 
beendiscussed. 

 

Keywords: Nastaliq; Segmentation; ligatures; zones; overlapping 
 

1 Introduction 
 

In Nastaliq Style of Urdu Script, the characters are combined completely which re- 
sults in more challenging segmentation of characters [1]. Therefore, we have used the 
next option, which is the higher unit of recognition, also known as ligature. There are 
various segmentation approaches for ligatures, which can be classified into top-down, 
bottom-up and hybrid. In top-down approach, the image is divided into text lines and 
words/characters assuming them to be straight lines. In bottom-up approach, a cluster- 
ing process is followed, hence the observation starts with small units of pixels, char- 
acters, words, text lines and pairs of components are merged as one moves up the 
hierarchy. The hybrid approach combines the top-down and bottom- up approach in 
various ways. The positions of the piece- wise separating lines can be obtained by 
using the horizontal projection. In Urdu Script, the global horizontal projection meth- 
od includes the problems of over segmentation and the under segmentation. 
Ligatures are classified into primary and secondary ligatures. The main body is repre- 
sented by primary ligature while, the secondary ligature is represented by diacrit- 
ics/dots corresponding to the primary ligatures (Fig.1). 

 

 

 
 

 

Fig.1. An example of ligature 
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Sometimes, ligatures are placed such that there occur a white space between the pri- 
mary and secondary ligature. In such a case, the single line is incorrectly segmented, 
leading to over- segmentation. In the same way, we have under - segmentation where 
multiple text lines are merged together because of the horizontal overlapping [1] 
(Fig.2). 

 

 
Fig.2. Overlap between the ligatures 

 
 

2 Proposed Methodology 
 

We propose the modified segmentation carried out at two levels, line and ligature. We 
first apply Binarization using global threshold and text line segmentation. Then we 
extract the ligatures for each segmented text line. 

 

3 LineSegmentation 
 

Firstly, the segmentation points need to be detected. For this, we analyze the row with 
maximum pixels (local peaks) and row with minimum pixels (local valleys). Hence, 
by counting the number of pixels in each row of image (horizontal projection profile); 
we get the number of text lines of an image. 

 
 
 
 
 
 
 
 
 
 

However, the over and under-segmentation leads to the multiple peaks and valleys 
[2]. As a result, we get mis- segmented lines along with the challenge of associating 
secondary ligatures with their corresponding primary ligatures as shown in figure 4 
and figure 5. 

 
 
 
 
 
 
 

Fig.3. Horizontal projection of histogram distinguishing lines in text 
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Zone1 

Zone2 

Zone3 

Zone4 

 

 
 

Fig.4.Zero value between main bodies and diacritics resulting from histogram 
 
 
 
 
 
 
 
 

To overcome these challenges, we put forward the steps of modified horizontal pro- 
jection for line in order to segment the text line. 
The Steps are discussed as: 
An image is segmented into horizontal zones with the help of horizontal projections. 
Next, segment the zones by using estimated row height. The execution of rest of the 
steps depends upon the accuracy with which the row height has been calculated. 
Therefore, in addition to the projection profile analysis, the connected component 
heights and the inter peak gaps are also taken into consideration. Thus, the height of 
each zone is calculated and the medium height of each row is determined. 
Once the row height has been calculated, we use these row heights to label zones. We 
can either have Type 1 or Type 2 (Fig.6). Zones depending upon the placement of 
diacritic marks that is, zones which have dots either above or below the ligatures and 
zones having underlines, etc. 
The zones with multiple text lines can be labeled as zone 3. Next, we merge the zones, 
depending upon whether they satisfy the criteria for Type 1 or Type 2. 
 
 

 
Fig.6. Multiple zones of a text 

 
 

Table I show the different zones for figure 6 where the corresponding heights and 
widths are calculated. The zones are either of type 1 or Type 2 depending upon their 
heights. In other words, if a zone has a height lesser than half row height, it is con- 
cluded that the zone belongs to type1. The zone containing diacritics is considered 
to be Type 2, irrespective of whether the diacritics lie above or below the base-  
line. Zones having heights 1.5 times as compared to row height are considered as 
Type3. 

 
 
 

Fig.5. Mis-segmentation of text line into three lines due to zero values 
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Table 1.Information of zones for image in Fig 6. 

 

Zone Height Width Type 
1 35 62 1 
2 9 18 2 
3 7 9 2 
4 1 62 2 
1 35 62 1 

Thus, in this way we can perform the segmentation using estimated row 
height. But in some cases, if an image possesses noisy component, it results in un- 
der- segmentation. Therefore, we apply traditional horizontal projection method and 
undergo rough segmentation of binarized image. There might be a problem with as- 
sociated dots and diacritics and mis- segmentation. In order to overcome such prob- 
lems, we apply morphological dilation to the document image such that the primary 
and secondary ligatures seem to be joined as shown in figure 7. The text line bound- 
ary which exists between the sequential local peaks (valley index) can be found 
from local peaks in dilated version of an image which in turn can be detected with 
the help of median zone height that acts as threshold for findingpeaks. 

 
 

(a) (b) 
 
 

Fig.7. (a) Original image and (b) dilated version 
 

Once we have carried out dilation of an image, it is now easy to segment. 
 
 
 
 

4 LigatureSegmentation 
 

Mostly, ligature is used as a fundamental unit of recognition. This is because of the 
reason that the segmentation of word into characters is challenging due to word spac- 
ing [2]. There are 3 steps in ligature segmentation: 
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4.1 Division of Line intoLigature: 

Most of the systems use projection profile method in order to calculate vertical histo- 
gram of text lines [3]. Since the ligatures overlap in Nastaliq style, therefore this 
method cannot be applied. A better method is to split text lines into connected compo- 
nents and extract the information. 

 
4.2 Identification of BaseForms: 

The various characteristics like height, width, centroid, overlapping, co-ordinates and 
baseline information are considered as per the connected components which in turn 
can be categorized into primary and secondary ligatures. The horizontal projection of 
pixels can be used in order to find the distinction between the ligature base and the 
diacritics thereby, providing the baseline measures. The row containing the maximum 
amount of ink pixels is considered to be the baseline. 
Sometimes, incorrect baseline may occur (Fig.8). Such errors can be rectified by 
checking a couple of heuristics [4]. The primary rule in case of Nastaliq Style is that 
every ligature should be in close vicinity of the baseline, thereby touching it. Also, the 
baseline must be in the lower half of the line/ligature. Therefore, the false segmenta- 
tion and identification can bereduced. 

 

 
(a) (b) 

Fig.8. (a) false baseline and (b) corrected baseline 
 

4.3 Base and MarkAssociation: 

Formation of ligatures by association of secondary components is the major chal- 
lenge. The components are concluded to be primary depending upon height size. A 
threshold value is defined and if the height of component is greater than threshold, 
then the component is primary, else the component is secondary. Another way is by 
using centroid-to-centroid distance after calculating the centroid for each shape and 
then projecting them vertically in order to form association. 

 

 
Fig.9. Centroids of diacritics vertically projected to the bases 
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Although this method is simple, but in some cases, it does not work reasonably well 
and does not provide accurate results. The reason for this is that the centroids of dia- 
critics do not associate with the right base forms because of shifting of letters to left or 
right due to the context sensitivity characteristic of Nastaliq style of Urdu script. 
Therefore, instead of current ligature, the diacritics project to the previous let- 
ter/ligature as shown in figure10. 

 

Fig.10. Diacritics of character tayprojecting on previous 
ligature 

 

In order to address such issues, the complete horizontal span is made with respect to 
the diacritics, which is then associated with the base form. 
Following steps are followed: 
The secondary components are joined with primary components with the help of ver- 
tical structuring elements by using morphological dilation. 
The extraction of connected components from dilated image is performed. 
If secondary components (dots) are combined with only one primary component, then 
they are associated with the particular primary component. If there is an overlap be- 
tween different primary ligatures, then the horizontal distance between the primary 
and secondary components is calculated and the association of the secondary compo- 
nent with the nearest primary component is made. In this way, we get the successful 
extraction of overlapped ligatures fromlines. 
There might be a situation where a dot is associated with more than one base forms 
(overlapping), in such a case, it is associated with the left side of the ligature. Similar- 
ly, if the diacritic forms a complete overlap with respect to multiple base forms, then 
the distance of the diacritics with each of the ligatures is calculated and is associated 
with the one having the lesser distances [5]. 

 

Fig.11.Text line 
 
 

 
Fig.12.Extracted ligatures 

 
 

An example of ligature segmentation is illustrated in figure 11 and figure 12 in which 
extraction of overlapped ligatures from text lines is done successfully. 
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Table 2.Comparison of Ligature Segmentation Techniques: 

 

Author Approach Accuracy Remarks 
H.Malik and 
M.A.Faheem

[6] 

Horizontal projection pro- 
file method 94% 

Lines with merged ligatures could 
not be segmented. 

K.S.Kumar, 
S.Kumar, and 
C.Jawahar [7] 

Voronoi- diagram based 
algorithm 

 
65.4% 

Non availability of clear demarca- 
tion, overlapping, non- equispaced 

Lines 

 

T.M.Breuel 
[8] 

 

Geometric Algorithms 

 
 

72-93% 

 

Physical layout of a page. 

S.T.Javed and 
S.Hussain [10] 

Zone based segmentation  
 

98.7% 

Merged text lines are 
difficult to segment 

S.S.Bukhari,F. 
Shafait, and 
T.M.Breuel 

[9] 

Ridge based approach  

92% 

Misplaced diacritics couldnot 
beplaced 
Properly 

 
G.S.Lehal 

[11] 

 
Ligature Segmentation 

 
 

99.11% 

 
Horizontally overlapping 

lines, broken lines 

 
Proposed 

Method 
[12] 

 
Line and Ligature Segmen- 

tation 

 
96% 

 
Correct segmentation and diacritics 

Association 

 
 

Table 2 shows the comparison of various segmentation techniques. It can be inferred 
from the table that the horizontal projection profile method that was put forward by H. 
Malik and 
M. A. Faheem yielded an accuracy of 94%. However, the lines and ligatures that were 
merged could not be segmented. The same problem was found in case of zone seg- 
mentation that yielded an accuracy of 98.7% by S. T. Javed and S. Hussain. An an- 
other approach was introduced by K. S. Kumar, S. Kumar, and C. Jawahar which 
failed to provide the clear demarcation. In addition to this, the text was overlapped 
with an accuracy of 65.4%. The physical layout of the text image could be depicted 
with the help of geometric algorithms by T. M. Breuel with an accuracy varying be- 
tween 72-93%. Ridge based approach is another important approach that was put 
forward by S. S. Bukhari, F. Shafait, and T. M. Breuel. However, it could not place 
diacritics correctly. G. S Lehal proposed Ligature segmentation yielding an accuracy 
of 99.11%. However, overlapping and broken lines are present. Lastly, we have com- 
bined the line and ligature segmentation approach, getting an accuracy of 96%. In our 
approach [12] there is a correct association of dots and diacritics. 
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5 Results 
 

We have taken into consideration the CLE text database document images and used 
line and ligature segmentation simultaneously. The results show an accuracy of 96%. 
It can be seen from the figures (13 and 14) that sometimes the mis- segmentation 
occurs which leads to drop in accuracy levels. This mis- segmentation arises due to 
the incorrect association of secondary ligatures to the primaryones. 

 

Fig.13. Correctly segmented lines with respect to the total number of lines and their 
corresponding accuracies. 

 
 
 

 
 

Fig.14. Correctly segmented ligatures with respect to the total number of ligatures and their 
corresponding accuracies 
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6 Conclusion 
 

In this paper, we presented the two approaches for Segmentation of Nastaliq Urdu text 
viz, Line Segmentation and Ligature Segmentation that constitutes an important step 
in Urdu Character Recognition. These techniques are able to place dots and diacritics 
in a more accurate fashion rather than [10] [11] [12]. In addition to this, it takes into 
consideration height, width, baseline, for ligature segmentation. This work can be 
employed by other languages as well like Pashto, Persian, Siraikietc, which are based 
on Nastaliq Script [12]. In future, we intend to work on handwritten text documents 
and evaluate how varying styles impact the varying writing styles of writers. 
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Abstract. Throughout the globe, with the immense increase of the number of 
users of the internet and simultaneously the massive expansion of the e-
commerce platform, millions of products are sold online, and users are more in-
volved in shopping online. To improve user experience and their satisfaction, 
online shopping platform enables every user to give their feedback, rating, and 
review for each and every product that they buy online to help other users. 
Some popular products on a leading e-commerce platform have of thousands of 
reviews. Many of those reviews are long and contains only a few sentences 
which are related to a particular feature of a product. Thus, it becomes really 
hard for a customer to understand a review and make a decisionin buying that 
product. Manufacturer also need to keep track of customer review regarding the 
different features of the product to improve the sales of poorly performed one. 
It becomes very difficult for the user and manufacturer of the product to under-
stand customer view about different features of the product. So, we need accu-
rate opinion-based product review sentiment analysis which will help both cus-
tomers and product manufacturer to understandand focus on a particular aspect 
of the product.  

enu.13jana@gmail.com, umabskr@gmail.com 

This paper proposesthe idea of aspect wise product review sentiment analysis. 
This work explains the methods that can be used for aspect and opinion identi-
fication from product reviews. The comparison of different machine learning 
algorithmsused for sentiment analysis of the reviews is also presented. This pa-
per shows that logistic regression with L1 regularization performs best as com-
pared to other algorithmsin performing sentiment classification. L1 regulariza-
tion is good for high dimensional data with multicollinearity among features. 
This work concludes that text classification with proper regularization is crucial 
for good accuracy.  

Keywords: Aspect Extraction, Opinion Mining, Sentiment Analysis, Support 
Vector Machine, E-Commerce. 

1 Introduction 

Nowadays, with the immense increase of internet users, e-commerce platform is get-
ting more popular and people are buying product starting from clothes to large home 
appliances. Before buying an online product, people try to get exact insight about the 

90



2 

product from the product reviews given by other customers. Product manufacturer 
also tries to improve their products with respect to the poorly performed features from 
these reviews.  
With more and more user buying product online these reviews are increasing in size 
at a larger scale. Some popular products on a leading e-commerce platform have 
thousands of reviews. Out of these thousands of reviews, many reviews are long and 
contains only a few sentences which are related to a particular feature of that product. 
Thus, it becomes really hard for a customer to understand a review and make a deci-
sion regarding buying that product. So, there is a demand for accurate review summa-
rization.  But,summarization of reviews in e-commerce platform is not as simple as 
news article summarization. In e-commerce, users are more likely to analyse reviews, 
product aspect or feature wise. For example, while buying a smartphone from an e-
commerce platform some user would only like to analyse the reviews related to bat-
tery life and camera quality whereas some other user would consider battery life and 
internal memory. So, we need product review sentiment analysis aspect wise.  
[1] uses SVM, Naïve Bayes and K-Nearest Neighbours classifier for sentiment polar-
ity detection. [2] uses Naïve Bayes, Logistic Regression and and SentiWordNet algo-
rithm for sentiment classification for reviews from Amazon.com. [3] uses different 
classification algorithm for analyzing sentiments of anger, anticipation, disgust, fear, 
joy, sadness, surprise and trust for each of the customer reviews. [4] uses Random 
Forest and Naïve Bayes for sentiment classification and also handle the issue of mul-
ticlass classification problem. 
This paper discusses different methods for aspect detection and opinion identification 
from product reviews. It explains how different features can be used for aspect detec-
tion. Parsing structure of a review is one of the crucial feature for aspect detection and 
opinion identification related to that aspect. This paper uses different machine learn-
ing algorithms for sentiment classification of the product reviews and provides a 
comparison among them. This paper shows that logistics regression with L1 regulari-
zation is best for high dimensional data like sentiment classification with multicollin-
earity among features.  
In this paper, we start with the previous work which has been done on e-commence 
product review sentiment analysis. In subsequent sections, we discuss our contribu-
tion, implementation and the comparison of different models for product review sen-
timent analysis. 

2 Previous Works 

[1] uses fuzzy theory using FL-SVM approaches to calculate the sentiment polarity 
for emotional words. [1] shows that this FL-SVM approaches produce better classifi-
cation results as compared to Naive Bayes or K-Nearest Neighbors algorithms by the 
margin of 1 to 3% on different datasets. [2] discusses about the opinion mining and 
sentiment classification of huge online review from e-commerce platform Ama-
zon.com. [2] uses Naïve Bayes classifier, Logistic Regression and SentiWordNet 
algorithm for polarity detection of e-commerce product reviews and compares their 
accuracy metric.[3] uses the massive online reviews for mobile phones from e-
commerce platforms Amazon.in and flipkart.com for analyzing sentiments of anger, 
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anticipation, disgust, fear, joy, sadness, surprise and trust for each of the customer 
reviews. This fine gained sentiment analysis helps the actual buyers to analyze the 
product in more detail. [3] uses different classification algorithms for this multiclass 
classification problem.[4] uses Random Forest technique to improve the sentiment 
analysis of product reviews in Kannada language. [4] shows improvement of accuracy 
of the review polarity detection by 7% over Naive Bayes classifier using Random 
Forest technique. [4] also addresses the issue of multiclass classification problem of 
the previous work and handle the conditional statements more efficiently.[5] Uses 
dependency parsing based method to contract the feature vector and a weighted novel 
algorithm to use in the Chinese review’s sentiment analysis. [5] shows the effective-
ness of proposed method on previous methods.  [6] Proposed Support Vector Machine 
based sentiment analysis of smart phone product reviews. [6] shows the results and 
compare it using performance metrics such as Precision, Recall and F-Measure. [7] 
Shows a fine gained sentiment analysis of product reviews. [7] uses POS based fea-
ture to use in the classification model to detect the sentiment polarity. [8] Shows the 
sentiment analysis of product review on balanced dataset which is a good mixed of 
reviews from different product categories. Before applying sentiment analysis [8] 
carried out a similarity measure to correctly classify the reviews into different catego-
ries. [9] Proposed a feature based approached for sentiment analysis. [9] uses 
coreference resolution method to correct resolve the coherence between aspect and 
opinion in the review. On the generated feature [9] uses Support Vector Machine to 
classify the polarity of review. [10] Proposed a feature extracted based sentiment 
analysis method for product reviews. [10] deploy a typed dependency-based method 
to identify the semantic feature from the reviews.  

3 Our Contribution 

This work proposes the aspect aware sentiment analysis of e-commerce product re-
views. The paper starts with e-commerce product page crawling for the analysis and 
explainsdifferentmethod for aspect detection and opinion identification.In the next 
sectionthe implementation done for the product review sentiment analysis using 
SVM, Logistic Regression and Artificial Neural Network (ANN) is presented. The 
accurate comparison between all the methods and with previous works is presented in 
Section 5.  

4 System Architecture 

Fig. 1 depicts the overall system architecture. This work starts with the data set col-
lection by crawling popular ecommerce platform for product reviews. In subsequent 
section it performs data pre-processing, tokenization, feature extraction, classification, 
aspect extraction and grouping classified reviews aspect wise. In preprocessing it 
performs data cleaning, stop word removal, lemmatization, and tokenization.  For 
feature extraction it uses TF-IDF (Term Frequency – Inverse Document Frequency) 
transformation. Support Vector Machine, Logistic Regression and Artificial Neural 
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Network are used for review classification and it uses dependency parsing and heuris-
tic to extract aspect from the classified feature and group them aspect wise. 

5 Aspect Extraction Techniques 

This section discusses the background and implementation details of this work. This 
section starts with the discussionof different methods and features for aspect identifi-
cation and opinion detection. The subsequent subsection shows the implementation 
and comparison of different machine learning algorithms in performing sentiment 
classification. 

 
 
 

 
Fig. 1. Overall System Architecture 

5.1 Aspect and Opinion Identification from Product Reviews 

Consider an example review for a mobile phone in a leading e-commerce platform. 
“The display is very bright and impressive camera quality is upper average otherwise 
mobile is superb”. In the review display, camera and mobile are the aspects and very 
bright, impressive and superb are opinions for the aspects (display, camera, and mo-
bile) respectively. 
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Aspect and opinion extraction can be done with the combination of simple NLP fea-
ture and basic heuristics. As NLP feature, POS (parts of speech)  tag and dependency 
parsing of reviews are sufficient for the extraction. As simple heuristics, frequency 
count with a threshold can be used for this purpose. The aspect and opinion extraction 
can be posed as a classification problem where there is a need to classify each token 
of a review as aspect, opinion or others. For classification, we need training data. But 
empirical results show that unsupervised simple heuristic-based method performs 
better for this process. This paper uses simple POS tagging with dependency parsing 
to identify the aspects and opinion. 
 
5.1.1 POS Tagging 

Fig. 2shows a review with parts of speech tag (POS). From the POS tag it’s clear that 
aspect is always a noun. But not all the nous is an aspect. In Fig. 2, nouns are Phone 
and Display but the noun display is only an aspect. Opinion is always an adjective 
modifying the noun aspect. So, there is a need to identify the (noun, adjective) pair 
from the reviews and also it is necessary to filter only those nouns which are aspects.  

 
  Fig. 2. POS Tagging of a review 

5.1.2 NN and AMOD Modifier 

To unambiguously identify those nouns which are an aspect, it is necessary to parse 
the dependency between all the POS tags of a reviews. Fig. 3 is an example of de-
pendency parsing of a review sentence where amod(adjective modifier) relationship 
shows the association between (noun and adj) or (aspect, opinion). 

 
Fig. 3. NN and AMOD modifier in parsing 

 
5.1.3 Aspect Frequency 

From dependency parsing, we get to know that the aspect and opinion have the amod 
relationship where the adjective modifies the noun. So, aspect is always a noun paired 
with an adjective in the reviews. But not all noun and adjective pairs are aspect and 
opinions. Here, a heuristic-based approach can be used on the frequency of the noun 
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and adjective pair.  Two thresholds ThresminandThresmax

   

can be defined with follow-
ing rules - 

if freq(noun, adj)>Thresmin&freq(noun, adj)<Thresmax
else: an Invalid pair 

: valid pair 

 
 

5.1.4 The Phases (Beyond Unigrams) 

Till now, focus is on unigram aspect and opinion related to that aspect. Sometimes. 
opinion may be beyond the boundary of unigrams. This work only considers the 
unigram and bi-gram opinions. Consider the following Fig. 4 for dependency parsing 
of a review. 

 
Fig. 4. Identify phase structure beyond unigram 

 
The review in the above figure has two amod relationships (‘battery’, ‘backup’) 

and (‘battery’, ‘lasting’). The ‘lasting’ is a verb which is again modified with the 
ADV modifier ‘Long’. So, there is a transitive relationship from (‘Battery’, ‘lasting’) 
to (‘lasting’, ‘Long’). As ‘lasting’ is modified by ‘Long’, we can consider ‘Long last-
ing’ as a compound (bi-gram) opinion of the aspect battery.     

6 Sentiment Classification using SVM 

This section describes different classification algorithms for review sentiment classi-
fication settings. In this work, TF-IDF is used for feature generation in order to apply 
the machine learning algorithms.   

6.1 TF-IDF Feature 

In review sentiment analysis, the TF-IDF generates a vector for each review of size 
equal to the number of tokens in the corpus. TF is the term frequency which count the 
number of occurrences of a token in a particular review. IDF or Inverse Document 
Frequency is used to penalize a token which occurs in most of the documents. 
Thetokens like stop words appear in most of the documentsand do not have any statis-
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tical strength in the corpus. So IDF is used to penalize them and the eqn.1 is used I 
calculation. 

 
                                       𝑊𝑖,𝑗 = 𝑡𝑓𝑖,𝑗 × log 𝑁

𝑑𝑓𝑖
                                            (1) 

Wi,j= The TF-IDF score of a token i in document j. tfi,j=Number of occurrences of i 
in j. dfi

6.2 Support Vector Machine 

=Number of documents containing i. N=Total number of documents. In our 
implementation, the size of tf-idf vector for each review is 1645. That means the total 
number of unique token in the corpus is 1645. 

Support Vector Machine is one of the popular supervised classifier which is used for 
both linear and non-linear classification problem. SVM try to construct a separating 
hyperplane in feature space to maximize the separation between classes. Fig. 4 shows 
the separating hyperplane and the margins for two class classification problem in 2 
dimensional feature space.  
In machine learning, support vector machines are supervised learning models with 
associated learning algorithms that analyse data and can be for classification and re-
gression analysis. Given a set of training examples, each instance can be classified as 
belonging to one or the other of two categories.  The SVM training algorithm builds a 
model that assigns new examples to one category or the other, making it a non-
probabilistic binary linear classifier. An SVM model is a representation of the exam-
ples as points in space. The mapping of the examples are done in a way that the sepa-
ration between classes are maximized as widely as possible. Examples, those are on 
the margin are called support vectors. When a new example is presented to the model, 
based on which side of the margin the class is predicted. SVM are robust to outlier as 
the model highly depends on supports vector. So outlier has very minimal effect on 
the margin. But SVM are sensitive to the class imbalance problem. In addition to 
performing linear classification, SVMs can efficiently perform a non-linear classifica-
tion using what is called the kernel trick, implicitly mapping their inputs into high-
dimensional feature spaces.  
In SVM model  w.x + b = 0  is the separating hyperplane and (w.x + b = -1 &w.x + b 
= +1) are the two margins for classification problem with 2-dimensional feature 
space. The distance between the margins are  

‖𝑤‖
2

                                                            (2) 

 
Where w is the parameter to learn in the model. SVM used quadratic programming 
problem to solve the dual equation. 

7 Evaluation Metric and Dataset for Classification Algorithms 

There are different metrics which are used for evaluating the performance of a classi-
fication algorithms. These are precision, recall, sensitivity, specificity and accuracy. 
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Before going into more details of these metrics we need to know about TP, FP, TN, 
and FN. The inner circle In Fig.5 which is correct decision for positive is called true 
positive and incorrect decision for positive is called false positive. Those examples 
which are declared as negative by the classifier but actually are positive are called 
false negative. Those examples which are negative and correctly identified as nega-
tive by classifier are called true negative. Fig. 5 also depicts how precision and recall 
are calculated using TP, FP, and FN. Eqns 3, 4, 5, 6 and 7 describe the mathematical 
formulae used for calculating different performance evaluation metrics. 

 
 

                                      𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 = 𝑇𝑃
𝑇𝑃+𝐹𝑁

× 100%                              (3) 
 

                                      𝑆𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑖𝑡𝑦 = 𝑇𝑁
𝑇𝑁+𝐹𝑃

× 100%                              (4) 
 

                                    𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 = 𝑇𝑃+𝑇𝑁
𝑇𝑃+𝐹𝑃+𝑇𝑁+𝐹𝑁

× 100%(5) 
 

                                     𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 = 𝑇𝑃
𝑇𝑃+𝐹𝑃

× 100%                                           (6) 
 

                                    𝑅𝑒𝑐𝑎𝑙𝑙 = 𝑇𝑃
𝑇𝑃+𝐹𝑁

× 100%.                                                 (7) 

Fig. 5. Performance Metrics for Classification Algorithm 

7.1 Datasets 

We crawled product page reviews from a leading e-commerce platform using beauti-
ful soup and selenium. In our dataset, we have good mixture of product reviews from 
all the categories. We have product reviews from electronics, fashions, furniture, 
sports goods, groceries, and hardware tools. For electronics, we have a mixture of 
review from mobile and accessories, computer and accessories, camera and accesso-
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ries and home appliances. Fashions reviews are from men’s and women’s fashion 
which contains reviews from footwear, clothing, watches. This good mixture of re-
views is very crucial for generalizing the model for any given test reviews and will 
help to achieve better accuracy. We have a total dataset of 26000 reviews. For our 
experimentation, we divide the dataset into 80% and 20% which represents the size of 
the training and test dataset respectively.  Fig. 6 shows the distribution of positive and 
negative reviews in the dataset.  

 
Fig. 6. Positive and Negative Review in the Dataset 

Table.1 are few examples of sample reviews from the dataset -   

Table 1. Reviews in Dataset. 

Review Label 
The original set I purchased had a defect in the 
tongue where the laces cross through. 

Negative 

  
Excellent and very good product. Surpassed my 
expectations. Really solved my problem. 

Positive 

  
The style of these shoes is amazing .... but they are 
much much too narrow in comparison with other 
brands. 

Negative 

  
The light weight would probably make them good to 
great for walking. 

Positive 
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8 Experimentation results 

Table. 2 provides comparison of different classification algorithms for sentiment clas-
sification. Table 2 shows the performance values of Support Vector Machine with 
different kernel, Logistic Regression with and without regularization and Artificial 
Neural Network with different size of hidden layers. Fig. 7 shows the precision and 
recall for artificial neural network for different number of hidden units at the hidden 
layer. Fig. 7 shows with the increasing the number of hidden units does not help much 
to improve the performance of the model.  
 

Table 2. Comparison of different classification algorithms in sentiment classification. 

Model Precision Recall 
Support Vector Machine (linear kernel) 89.0% 89.7% 
Support Vector Machine (Gaussian Kernel) 61.5% 78.4% 
Logistic Regression 88.5% 89.2% 
Logistic Regression with l1 regularization (C=3.5) 89.2% 89.8% 
Artificial Neural Network (hidden layer size (5,2)) 88.1% 88.6% 
Artificial Neural Network (hidden layer size (7,2)) 61.5% 78.4% 
Artificial Neural Network (hidden layer size (10,2)) 61.5% 78.4% 
Artificial Neural Network (hidden layer size (20,2)) 61.5% 78.4% 
   

 
 

 
Fig. 7.Number of Hidden Unit Vs Precision and Recall 
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9 Observation 

From the above comparison it's clear that the logistic regression with l1 regularization 
performs better than other models for both precision and recall. L1 regularization 
performs feature selection on high dimensional multicollinearity data. For review 
classification, each word/term in the tf-idf vector works as a feature.  For this classifi-
cation, the size of the vocabulary or the size of the feature of tf-idf is very high and 
has many correlated features or words. Because of this multicollinearity and high 
dimension, l1 regularization performs better as compared to the other methods.  
We find that support vector machine with linear kernel performs better for text classi-
fication than support vector machine with a Gaussian RBF kernel. The justification is, 
in text classification with tf-idf features we have a large number of dimensions. It is 
hoped that in high dimension, data are linearly separable. So we don’t need to explic-
itly transform the data to higher dimensions for better classification. Because of this 
high dimension of text data, the linear kernel performs better than RBF kernel. 
We experimented with one hidden layer neural network with a different number of 
neurons in the hidden layer. Hidden layer with 5 neurons performs best compared to 
other sizes of neurons in the hidden layer. With the increase of neurons, the network 
becomes overfitted. So, as we increase the number of neurons there is no hope of 
improvement in accuracy.  

10 Conclusion 

In this work, we have proposed the methods for aspect extraction. Then, we focus on 
sentiment classification for e-commerce product reviews. We crawl thousands of 
reviews from a leading e-commerce platform with a good mixture of all the product 
category. We experiment with different algorithms for sentiment classification. We 
find logistic regression with l1 regularization performs best as compared to other 
algorithms. L1 regularization is good for high dimensional data with multicollinearity 
data. From this experimentation, we can confirm that for text classification proper 
regularization is crucial for good accuracy. We conclude this work withcomparison of 
different methods for sentiment classification. In future, we will focus on aspect based 
sentiment analysis and review summarization. 
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Abstract. A video watermarking technique is proposed in for securing medical 
videos by adapting new clustering algorithm. As per law the information need 
to keep secure in order to protect the privacy of the patient. Cybercriminals may 
sell the medical video with the patient’s fake identities which leads to data inse-
curity and various criminal activities. And so the technique is mainly for 
maintenance and confidentiality purpose of medical video. This is designed in a 
way to cluster the medical video frames which incorporates a Euclidean dis-
tance of frames. The Hierarchical representation is constructed for every cluster 
to choose key frame with the entropy and Probability Density Function (PDF) 
value of the frames. Discrete Wavelet Transform (DWT) and Singular Value 
Decomposition (SVD) improve the performance of the watermark embedding 
process, where the watermark image is chosen to embed into the selected key 
frames for every cluster. The experimental results show that the proposed 
scheme has higher robustness and imperceptibility against various image and 
video processing attacks. 
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1 Introduction 

In the last few years, recent advancements in computers and communications have 
brought in a huge market for distributing digital multimedia data through the Internet. 
Multimedia data such as video, audio and images are currently used in wider range in 
many applications such as medicine, education, e-commerce, digital libraries, digital 
government, etc. The worldwide Internet connectivity has created a perfect stage for 
copyright fraud and uncontrollable distribution of multimedia causes the issue of mul-
timedia content security threats. In past, the encryption techniques were commonly 
used to protect the ownership of media. Recently, the digital watermarking techniques 
are utilized to protect the copyright more securely. 
The Digital watermarking techniques consist of video watermarking and image wa-
termarking as their categories. Video Watermarking provides robustness against the 
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hackers or intruders attack by using blind watermarking.  It also provides one’s own-
ership and so it is applicable in any field especially for security purpose. 
Growth in medical equipment can capture the clinical videos of patients are stored in 
hospital databases and shared with different experts for getting more prescriptions. 
Transmission of large amount of data in internet from the hospital database results in 
excessive memory utilization it makes easily accessible for unauthorized users. For 
reducing the storage, data hiding technologies are used for embedding patient infor-
mation with their medical report images. The medical videos and information of pa-
tients are hacked easily by increased usage of Telemedicine applications. In the paper, 
a new algorithm for video watermarking is proposed to the medical based applica-
tions. 
 

2  Related works 

The existing works might dealt and solved with various problems. This section will 
discover some of the related works along with its technique. These works can intro-
duce and enhance solution for the existing systems as well as basement for the pro-
posed methodology. 
An encoding technique as DCT is watermarked by the local variant feature points of 
Harris-Affine detector proposed in [1].  Decoding and down sampling is done with 
DCT. The watermark is extracted by the using spatial domain. 
Video watermarking with BWT using optimization techniques is proposed in [2] is to 
protect the copyright of images. An artificial bee colony algorithm is done in embed-
ding process for generating the random frame.  
From the non-moving parts of the video, the block level watermark embedding is 
done with the help of two-level DWT, SVD algorithm and the entropy analysis in [3]. 
Finally, the moving parts of video frames are added to the watermarked frame. Then 
QR decomposition is also performed.  
DWT and SVD algorithm in high frequency band for embedding watermark in the 
host video sequences. Then extract the watermarked image into four sub bands by 
using SVD for obtaining singular values and apply IDWT to get back the watermark 
image in [4]. 
Watermark is embedded in the scenes of video by using Histogram Difference Meth-
od in [5]. Watermark insertion is in the luminance part of the video frame. By apply-
ing LWT video frame decomposed into sub bands and then SVD is to decompose the 
LL sub part into U, S and V components. Inverse SVD and Inverse LWT are applied 
to extract the watermark to get the host video frames. 
Reference [6] focuses DWT used to decompose the video frames into sub-bands. PCA 
applied for maximum entropy block selection and transformation, then QIM is for 
quantizing the PCA generated blocks. Watermark is embedded into the selected suita-
ble quantizer values. Extraction is done by the secret keys of a uniform quantizer.  
In [7] Embedding watermarking is done based on DWT domain and the secret key 
generated by the master share from the owner’s share based on frame mean in original 
video and identification’s share based on the frame mean of attacked video. Extrac-
tion is based on the master share generation of the visual cryptography method.  
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Reference [8] proposed an approach to embed image in video as watermark using a 
mobile device by directly modifying the pixel values of the original image the em-
bedding watermark is done in spatial domain and in frequency domain by DCT, DFT, 
DWT, SVD, CWT techniques and Bit stream watermarking.  
A model is proposed in [9] for video copyright protection using Chaotic maps and 
SVD in wavelet domain. It uses permutation of watermark image by partitioning as 
blocks.  
A Fibonacci based key frame selection and scrambling for video watermarking in 
DWT–SVD domain is proposed in [10] which is also provided video copyright. It 
employs scene change detection technique to identify frequent change in the scene 
and selected with Fibonacci sequence generated key frames. 
 
Some of the limitations found in the literature survey are as following:  

• Computational cost of the system will be higher for real time videos.  
• Frame dropping may cause distortion of watermark image in [1], [3], [4], [5], 

[6] 
• Except in [2], [7], [9] and [10], the protection of Ownership rights is not veri-

fied. 
• The level of robustness against the various attacks are not verified in [7], [8] 
• Contributions of the proposed methodology are as following: 
• Computational cost of the system for real time videos will be lower. 
• Watermark is embedded into blocks so that frame dropping cannot affect the 

watermarked image. 
• Copyrights protection 
• Robust against various image and video processing attacks. 

 

3  Proposed Methodology 

Medical recorded videos are mainly for providing knowledge about the treatment and 
continue caring of patient by the doctor. This record is vital for all health care provid-
ers involved in the patient’s surgery period. Electronic health records have more oppor-
tunities for identity theft and data breaches. So the medical video is imported for pre-
venting medical record videos from medical identity theft. Nowadays the identity theft 
is a main issue in society, because it has high value in black market. Patients having 
similar name and birth date will provide a chance for obtaining pharmaceuticals, medi-
cal care through the help of Medicare and Medicaid and sometimes can commit insur-
ance fraud. The methodology of the proposed system is to overcome all the above is-
sues and provide ownership rights based on the new clustering algorithm. Firstly pre-
process the input  medical  input video. The algorithm involves finding of the Euclide-
an distance among every two frames of the input medical video and cluster the frames 
based on certain threshold value. For every frames in a cluster an entropy and PDF 
values are found to form a Hierarchical structure that is binary tree. The nodes of the 
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binary tree will represents the frame numbers and the selection of key frames will be 
from the lowest height of the binary tree. An authenticated image is selected as water-
mark and it is preprocessed. The important step of the proposed system is Watermark 
embedding process with functions such as DWT and SVD to make the process effi-
cient and easier. Embedding of the watermark image is happened by dividing water-
mark as blocks and embed those blocks to the selected key frames of every cluster. The 
embedding order may differ sequentially for every cluster. Watermark extraction pro-
cess is carried out as vice versa of watermark embedding process in which the water-
mark image is retrieved. The robustness is ensured with various attacks to show the 
level of authentication and security. 

3.1 Video preprocessing 

 
The video input partitioned into number of frames. This step is the initiation to group 
the frames which has similar distant. The video preprocessing will lessen the complexi-
ty and enhance the overall process. 
 

3.2 Euclidean distance 

In general Euclidean distance is the straight- line distance between two points or pix-
els or even an image. In the proposed work a clustering algorithm is incorporated to 
compute the distance between each pair of frames and to cluster the frames. It is de-
fined as 

 sum((h1-h2).^2).^0.5 

where h1 is double value of i image, h2 is double value of i+1 image, i=1: (no. of 
frames-1) 

 
3.3 Frame clustering 
 
Clustering is the process to group the set of objects within a cluster it contain similar 
ones (have same properties or features). Frame Clustering uses clustering algorithms 
for grouping similarity of the frames. After video preprocessing, foremost step is to 
cluster the frame. With similar range of threshold value for Euclidean distance, the 
frames are stored into different number of clusters. 
 
3.4   Entropy 
 
Entropy is a statistical measure of randomness and it will be helpful to categories the 
input frames based on its texture. It is one of the important properties of image and it 
is helpful to choose key frame image. Entropy is defined as 

 entropy(image) =-sum(p.*log2(p)) 
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where p holds histogram counts of imhist which is defined in MATLAB 

3.5 PDF 

 
PDF is a function of a continuous random variable, gives the probability as integral 
across an interval that the value of the variable lies within the same interval. 

 pd1 = makedist('Normal',0,1) 

 y = pdf(pd1,ent1) 

where pd1 is a standard normal distribution object with the mean equal to 0 and the 
standard deviation equal to 1. ‘Normal’ is the Normal distribution is the most used 
statistical distribution from its family because of the many physical, biological, and 
social processes that it can model. ent1 is an array which contains entropy values to 
calculate the  PDF.  

3.6  Hierarchical representation  

Hierarchical representation is the process of linking the objects or nodes either direct-
ly or indirectly and either vertically or diagonally. Binary Tree is one of the hierar-
chical representations and it is used by the key frames selection algorithm in the pro-
posed method. The binary tree is plotted for each and every cluster. Fig. 1 shows the 
binary tree representation for cluster 1. 

 
Fig. 1. Hierarchical representation for Cluster1 
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3.7 Key frame selection 

 
The embedding of watermark is usually done for all frames of the video. But in the 
proposed system, the new technique called the key frame selection algorithm is used. 

• Compute the number of frames for input video file and store the frames.  

Key frame selection algorithm. 

• Determine Euclidean distance among every two frames and based on it group 
them into clusters with desired threshold value.  

• Compute the entropy for frames and plot binary tree for each clusters.  
• And also compute PDF say Normal Distribution. With above procedure choose 

n nodes of binary tree as key frames where entropy increases and PDF decreases 
for each cluster. 

 No. of frames in current cluster
 No.  of clusters

 
 
In Table 1, the key frames selected for each and every cluster is detailly shown. 

And in Table 2, key frames chosen for cluster 1 along with its entropy and PDF value 
is shown. 

 
Table 1. Key Frame Selection 

Cluster No. of 
Frames 

No. of 
Key 

frames 

Key Frames 

1 235 24 207, 96, 104, 94, 103, 95,  97, 98, 93, 100,89, 99, 85, 84, 88, 
87, 86, 106, 92, 293, 294, 108, 121, 307 

2 225 23 234, 233, 232, 228, 245, 238, 263, 239, 185, 244, 242, 226, 
248, 229, 276, 174, 265, 81, 82, 173 

3 219 22 365, 363, 362, 2679, 332, 333, 331, 2702, 1098, 2385, 2387, 
2384, 2386, 2456, 2458, 2457, 2641, 2642, 2294, 2293, 
2245, 2246 

4 289 29 360, 359, 361, 367, 366, 2668, 2667, 2664, 2663, 2659, 
2656, 2658, 338, 340, 2691, 339, 341, 344, 2690, 343, 2689, 
342, 2684, 2681, 1096, 1094, 1095, 2653, 2652 

5 268 27 350, 349, 351, 353, 352, 354, 355, 356, 372, 370, 371, 2674, 
398, 392, 2673, 2675, 389, 2669, 404, 406, 377, 2660, 2661, 
375, 374, 2686, 414 

6 162 17 400, 399, 403, 387, 385, 383, 384, 382, 381, 410, 411, 1506, 
1508, 1507, 1509, 1510, 1511 

7 136 14 346, 2676, 390, 401, 2665, 2654, 201, 235, 246, 223, 190, 
179, 212, 268 

8 87 9 357, 368, 1512, 1523, 1999, 2554, 2632, 1966, 1977 
9 160 16 1089, 1100, 1078, 2343, 2365, 2332, 2354, 2310, 2388, 

2410, 2232, 2321, 2432, 2454, 2421, 2476 
10 86 9 1857, 1868, 1891, 502, 768, 535, 635, 902, 669 

No. of Key frame chosen (n) =  
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Table 2. Key Frames For Cluster1 

Frames 207 96 104 94 103 95 

Entropy 6.5802 6.5731 6.5718 6.5716 6.5715 6.5713 

PDF 0.0158 0.0166 0.0167 0.0167 0.0167 0.0167 
Frames 97 98 93 100 89 99 
Entropy 6.5709 6.5709 6.5704 6.5702 6.5695 6.5695 
PDF 0.0168 0.0168 0.0169 0.0169 0.0170 0.0170 
Frames 85 84 88 87 86 106 
Entropy 6.5681 6.5680 6.5677 6.5677 6.5672 6.5670 
PDF 0.0171 0.0171 0.0172 0.0172 0.0172 0.0172 
Frames 92 293 294 108 121 307 
Entropy 6.5669 6.5668 6.5665 6.5661 6.5660 6.5658 

PDF 0.0172 0.0173 0.0173 0.0173 0.0173 0.0174 

3.8   DWT 

Input frames are transformed or compressed to get four different wavelet coefficients.  
[LL, LH, HL, HH]= dwt2(frame, wtype); 

where 
LL- Low Level sub- band; HL, LH- Middle Level sub bands; HH- High Level sub- 
bands;  
wtype- wavelet type say ‘haar’; haar involves reconstructing the matrix.  
 
3.9 SVD  

SVD is the factorization technique for real or complex matrix which returns the singu-
lar values of matrix A in descending order. 

 [U,S,V]=

where 

svd(A) 

U- Left singular vectors, holds the columns of a matrix;  
S- Singular values, hold a diagonal matrix. 
V- Right singular vectors, holds the columns of a matrix. 

 
3.10 Watermark preprocess 

As the proposed model is for the medical application, an authenticated fingerprint of 
patient is chosen as watermark image. Because with the watermark, a patient or a user 
can prove their ownership easily. In its preprocessing, Watermark need to be divided 
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into blocks to embed into the selected key frames. Even in case the some blocks of 
watermark is extracted by intruders but they cannot retrieve the information from it. 
 
3.11 Watermark embedding process 

The process involves getting the input as medical video and it is preprocessed to get 
sequence of video frames. As per the clustering algorithm of the proposed system, the 
frames are clustering. And then in every clusters apply DWT and SVD to the key 
frames chosen using key frame selection algorithm. This happens one after another. 
Choose the LH or HL sub-bands from DWT and do SVD. After watermark prepro-
cessing, apply SVD to the blocks of watermark also. Note that watermark image is 
divided into blocks as per no. of key frames chosen in each cluster. The blocks of 
watermark are embedded into key frames with DWT and SVD obtained component 
values. For key frame use S component and for blocks of watermark image use S 
component multiplied with scaling factor and principal component. Embedding the 
blocks of watermark is permuted, that it if one insertion order is done for a cluster 
then for the next cluster it will not follow the same order. Here the Interesting factor is 
that the blocks of individual watermark will be embedded to key frames of a cluster 
and similarly for other clusters. IDWT takes place to get watermarked frames. The 
overall watermark embedding process is pictorially represented in Fig. 2.  

 
Watermark embedding algorithm. 

Step 1: Input the medical Video 
Step 2: Split the video into frames 
Step 3: Compute Euclidean distance between the every two frames 
Step 4: Obtain cluster on satisfying each case with conditions of Threshold and 

Euclidean distance values 
Step 5: Calculate the Entropy and PDF values 
Step 6: Loop through each no. of frames for a cluster do 

If Entropy is high and PDF is low, then 
   Choose the Key Frames  
End If 

End loop 
Step 7: Represent Hierarchical structure with values of Step 6 for every cluster 
Step 8: Loop through no. of key frames in clusters 

Apply DWT for the key frame to get the LL, LH, HL and HH sub- 
bands 
Determine SVD for LH or HL sub- band of the key frames to get U, 
S and V component  

End Loop 
Step 9: Read the Authenticated watermark image and divide them into blocks 
Step 10: Loop through no. of key frames in clusters 

Calculate SVD values for sub-blocks to get U, S and V component  
End Loop 

Step 11: Perform embedding of blocks of watermark image into the each key 
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frame with computed DWT and SVD values in Step 8 and Step 11 and 
along with a certain scaling factor 

Step 12: Do IDWT to get the watermarked frames  
Step 13: Combine all the frames along with watermarked frames to get an output 

as a watermarked video. 

 
Watermark embedding work flow. 

 
Fig. 2. Watermark embedding work flow 
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3.12 Watermark extracting process 

Watermark extraction process is similar to that of Watermark embedding process, 
but it happens in reverse order. For conversion, DWT and SVD processes are applied 
to the key frames where the watermark blocks are inserted and along with the water-
mark matrix and Scaling factor the extraction is done. To achieve the whole water-
mark IDWT is carried out. The pictorial representation of watermark extracting pro-
cess is shown in Fig. 3. The extracted blocks of watermark will be combined or con-
catenated into a whole watermark. 

 
Watermark extracting algorithm. 

Step 1: Read Watermarked video 
Step 2: Perform video preprocessing for getting frames 
Step 3: Compute DWT in the LH or HL sub-bands 
Step 4: Determine SVD to obtain the S component of the frames 
Step 5: Apply the Extraction process 
Step 6: Combine the collected blocks to get whole watermark 

Watermark extracting work flow
 

. 

 
Fig. 3. Watermark extracting work flow 

 
4  Result 

Efficiency of the proposed technique can be evaluated and compared with the existing 
system by the values of measurement metrics such as PSNR, NCC, BER and SSIM. 
The quality and robustness of the watermarked video frames as well as extracted wa-
termark can be measured. Every adjacent frames of the watermarked video are com-
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pared, summed up and averaged to get the result value. Table 3 contains of the input 
and resultant of video watermarking process. 

Table 3. Overall Video Watermarking Process 

Input Video  Input  
Watermark 

Watermarked Vid-
eo 

Extracted  
Watermark 

 
Medical Lecture 

Video 

 

 
  

 

 

 
The values of Correlation Coefficient (CC) , Normalized Cross- Correlation 

(NCC), Peak Signal to Noise Ratio (PSNR), Bit Error Rate (BER) and Structural Sim-
ilarity Index Metric (SSIM) can be calculated in MATLAB with its inbuilt function 
like xcorr2(), normxcorr2(), psnr(), biterr() and ssim(). 
 
4.1 Result and discussion 

In the proposed methodology, a new Hierarchical Clustering based video watermark-
ing technique for medical input have been designed and implemented using DWT and 
SVD. From the result obtained it is found that the technique provides robustness and 
efficiency comparatively more than the existing systems.  

Fig. 4, Fig. 5 shows the result comparison of CC, NCC values and Fig. 6 shows the 
PSNR values obtained through various attack among a proposed method and all other 
existing systems. Fig. 7 shows the BER, SSIM, PSNR values for the various attack of 
the watermark of the proposed system. 
 

 
Fig. 4. CC value comparison Result 
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Fig. 5. NCC value comparison Result 

 

 
Fig. 6. PSNR value comparison Result 

 

 
Fig. 7. BER, PSNR and SSIM value Result in % 
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7 Conclusion and Future Scope 

The result obtained from the proposed work is comparatively satisfying and solving 
various issues occurred in existing methods. And it is also addressed the limitations 
by performing the video watermarking based on clustering algorithm, so that it mini-
mizes the computational cost for real time videos; then the frame dropping is violated 
because the possibility of retrieving the watermark is tedious as it is divided and em-
bedded as blocks into the key frames of every cluster; an authenticated image is used 
as watermark which will proves the ownership of the one; and it is absolutely much 
better and robust.  

The future scope is to extend the desktop application into web and mobile applica-
tion by introducing Graphics User Interfaces. This will be helpful to people as they 
can easily download and use for the purpose of securing their personal and important 
multimedia content. 
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Abstract. Let 𝐺 = (𝑉,𝐸) be a simple finite and undirected graph. Let 𝑢 ∈ 𝑉(𝐺). 

Support of 𝑢 denoted by 𝑠𝑢𝑝𝑝(𝑢) is defined as the sum of the degrees of the neighbours of 𝑢. 

Let 𝑢, 𝑣 ∈ 𝑉(𝐺). 𝑢 is support strongly dominated by 𝑣, if 𝑢 and 𝑣 are adjacent and 𝑠𝑢𝑝𝑝(𝑣) ≥

𝑠𝑢𝑝𝑝(𝑢). A subset 𝑆 is called support strong dominating set of 𝐺, if for any 𝑢 ∈ 𝑉 − 𝑆,there 

exists 𝑣 ∈ 𝑆 such that 𝑢 and 𝑣 are adjacent and 𝑠𝑢𝑝𝑝(𝑣) ≥ 𝑠𝑢𝑝𝑝(𝑢)[9]. A support strong 

dominating set 𝑆 is called a secure support strong dominating set, if for any 𝑢 ∈ 𝑉 − 𝑆 there 

exists 𝑣 ∈ 𝑆 such that (𝑆 − {𝑣}) ∪ {𝑢} is a support strong dominating set of 𝐺. The average 

lower domination number 𝛾𝑎𝑣(𝐺) is defined as 
∑  𝑣∈𝑉(𝐺)𝛾𝑣(𝐺)

|𝑉(𝐺)|
,where𝛾𝑣(𝐺) is the minimum 

cardinality of a minimal dominating set that contains v. The average secure support strong 

domination number of 𝐺 denoted by 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) is defined 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) =
∑  𝑣∈𝑉(𝐺)𝛾𝑠𝑠𝑠𝑎𝑣 (𝑣)

|𝑉(𝐺)|
 ,where 

𝛾𝑠𝑠𝑠𝑎𝑣(𝑣) = min{|𝑆|: S is a secure support strong dominating set of 𝐺 containing 𝑢}. In this 

paper,average secure support strong domination number of complete 𝑘 − 𝑎𝑟𝑦 tree , binomial 

tree are calculated. Also we obtain average secure support strong domination number of thorn 

graph and 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺1 + 𝐺2) of 𝐺1 and 𝐺2..  

Keywords: Support,Domination,strong domination, Average secure 
Support Strong Domination Number. 

1   Introduction 

Let 𝐺 = (𝑉,𝐸) be simple finite and undirected graph. Let 𝑢, 𝑣 ∈ 𝑉(𝐺). If 𝑢𝑣 ∈ 𝐸(𝐺), 

it is said that 𝑢 and 𝑣 dominate each other. A subset 𝐷 of 𝑉(𝐺) is a dominating set of 

𝐺 if every vertex 𝑣 in 𝑉 − 𝐷 is dominated by some vertex 𝑢 ∈ 𝐷.The domination 

number 𝛾(𝐺) is the minimum cardinality of a dominating set. 

Let 𝑢 ∈ 𝑉(𝐺). Support of 𝑢, denoted by 𝑠𝑢𝑝𝑝(𝑢),is defined as the sum of the degrees 

of the neighbours of 𝑢. That is 𝑠𝑢𝑝𝑝(𝑢) = ∑  𝑣∈𝑁(𝑢) 𝑑𝑒𝑔(𝑣). A subset 𝑆 of 𝑉(𝐺) is 

called a strong dominating set, if for every vertex 𝑢 ∈ 𝑉 − 𝑆,there exists a vertex 

𝑣 ∈ 𝑆 such that 𝑢 and 𝑣 are adjacent and 𝑑𝑒𝑔(𝑣) ≥ 𝑑𝑒𝑔(𝑢). The minimum 
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cardinality of a strong dominating set of 𝐺 is called the strong domination number of 

𝐺 and is denoted by 𝛾𝑠(𝐺). 

A subset 𝑆 is called support strong dominating set of 𝐺, if for any 𝑢 ∈ 𝑉 − 𝑆,there 

exists 𝑣 ∈ 𝑆 such that 𝑢 and 𝑣 are adjacent and 𝑠𝑢𝑝𝑝(𝑣) ≥ 𝑠𝑢𝑝𝑝(𝑢). A support 

strong dominating set 𝑆 is called a secure support strong dominating set, if for any 

𝑢 ∈ 𝑉 − 𝑆 there exists 𝑣 ∈ 𝑆 such that (𝑆 − {𝑣}) ∪ {𝑢} is a support strong dominating 

set of 𝐺. 

Henning [7] introduced the concept of average domination.The average lower 

domination number 𝛾𝑎𝑣(𝐺) is defined as 
∑  𝑣∈𝑉(𝐺)𝛾𝑣(𝐺)

|𝑉(𝐺)|
,where𝛾𝑣(𝐺) is the minimum 

cardinality of a minimal dominating set that contains v. 

In this paper the value of the minimum cardinality of a secure support strong 

dominating set containing a vertex is found out and average value of these numbers is 

calculated. This value is called average secure support strong domination number of 

𝐺. Results of this value is calculated for various graphs and average secure support 

strong domination number of complete 𝑘 − 𝑎𝑟𝑦 tree and Binomial tree are calculated. 

Also we obtain average secure support strong domination number of thorn graph and 

𝛾𝑠𝑠𝑠𝑎𝑣(𝐺1 + 𝐺2) of 𝐺1 and 𝐺2.  

2  Average Secure Support Strong Domination in Graphs  

 Definition 2.1 Let 𝐺 = (𝑉,𝐸) be a simple finite undirected graph. A subset 𝑆 is 

called support strong dominating set of 𝐺, if for any 𝑢 ∈ 𝑉 − 𝑆 ,there exists 𝑣 ∈ 𝑆 

such that 𝑢 and 𝑣 are adjacent and 𝑠𝑢𝑝𝑝(𝑣) ≥ 𝑠𝑢𝑝𝑝(𝑢). A support strong dominating 

set 𝑆 is called a secure support strong dominating set , if for any 𝑢 ∈ 𝑉 − 𝑆 there 

exists 𝑣 ∈ 𝑆 such that (𝑆 − {𝑣}) ∪ {𝑢} is a support strong dominating set of 𝐺.  

 Remark 2.2 𝑉 is a secure support strong dominating set.  

Definition 2.3 Let 𝐺 = (𝑉,𝐸) be a simple, finite and undirected graph. Let 

𝑣 ∈ 𝑉(𝐺). 

Define 𝛾𝑠𝑠𝑠𝑎𝑣(𝑢) = min{|𝑆|: S is a secure support strong dominating set of 𝐺 containing 

𝑢}.   

Define 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) =
∑  𝑣∈𝑉(𝐺)𝛾𝑠𝑠𝑠𝑎𝑣 (𝑣)

|𝑉(𝐺)|
.  

Definition 2.4 Let 𝐺 be the graph obtained from the complete graph 𝐾𝑚 by 

attaching 𝑎𝑖 , (1 ≤ 𝑖 ≤ 𝑚) pendant vertices at the 𝑖𝑡ℎ vertex 𝑢𝑖(1 ≤ 𝑖 ≤ 𝑚) of 𝐾𝑚, 

where 𝑎𝑖 ≥ 1 for all 1 ≤ 𝑖 ≤ 𝑚. The resulting graph called the multi star graph is 

denoted by 𝐾𝑚(𝑎1, 𝑎2, . . . 𝑎𝑚).  
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 𝜸𝒔𝒔𝒔𝒂𝒗 (𝑮) for Some Well Known Graphs   

 

 

Observation 2.5 If 𝐺 ≠ 𝐾𝑛 has a full degree vertex,then 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 2. 

Observation 2.6 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) ≥ 𝛾𝑠𝑠𝑠(𝐺),( Strict inequality holds in 𝑃4).  

 3   Average Value of Secure Support Strong Domination of Some 

Graphs  

 Definition 3.1 A complete 𝑘 − 𝑎𝑟𝑦 tree with depth n is a tree in which all leaves 

have the same depth and all internal vertices have 𝑘 − 𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛.  

 A complete 𝑘 − 𝑎𝑟𝑦 tree has 𝑘
𝑛+1−1
𝑘−1

 vertices and 𝑘
𝑛+1−1
𝑘−1

− 1 edges.  

  

Theorem 3.2 Let 𝐺 be a complete 𝑘 − 𝑎𝑟𝑦 tree with depth 𝑛. Then  

𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) =

⎩
⎪⎪
⎨

⎪⎪
⎧
𝑘 + 2,  𝑖𝑓    𝑛  =   2  ; 
𝑘2(𝑘𝑛−1)
𝑘3−1

+ 2,    𝑖𝑓    𝑛  ≡   0(𝑚𝑜𝑑  3  )  ; 
𝑘2(𝑘𝑛−1−1)

𝑘3−1
+ 𝑘𝑛−1 + 2,    𝑖𝑓    𝑛  ≡   1(𝑚𝑜𝑑  3  )  and    𝑛 ≥   4  ; 

𝑘2(𝑘𝑛−2−1)
𝑘3−1

+ 𝑘𝑛−1 + 2,    𝑖𝑓    𝑛  ≡   2(𝑚𝑜𝑑  3  )  and    𝑛 ≥   5  ; 

�  
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Proof. Let 𝑛 ≥ 3. The support of the central vertex is 𝑘(𝑘 + 1), the support of any 

vertex at 1𝑠𝑡 - level is 𝑘 + 𝑘(𝑘 + 1) = 𝑘2 + 2𝑘,the support of any vertex at 2𝑛𝑑-level 

is 𝑘2 + 2𝑘 + 1,the support of any vertex at 3𝑟𝑑 − level is 𝑘0 + 2𝑘 + 1, . . .., the 

support of any vertex at (𝑛 − 1)𝑡ℎ-level is 2𝑘 + 1 and the support of any vertex at 

𝑛𝑡ℎ -level is 𝑘 + 1. When 𝑛 = 2, the central vertex has support 𝑘(𝑘 + 1), the support 

of any vertex at 1𝑠𝑡 -level is 2𝑘 and the support of any pendant vertex is 𝑘 + 1. The 

minimum cardinality of a support strong dominating set is 

𝑘0 + 𝑘2 + 𝑘5+. . . +𝑘𝑛−1, (𝑛 ≥ 3) and 𝑘0 + 𝑘1 when 𝑛 = 2. The minimum 

cardinality of a secure support strong dominating set containing any prescribed vertex 

is 𝑘3 + 𝑘2+. . . 𝑘𝑛−1 + 1 when 𝑛 ≥ 3, and 𝑘0 + 𝑘1 + 1 when 𝑛 = 2. 

Let 𝑛 = 2. The 𝛾𝑠𝑠𝑠𝑎𝑣(𝑢) = 𝑘0 + 𝑘1 + 1 for any 𝑢 ∈ 𝑉(𝐺). 

Let 𝑛 ≥ 3. 

Case(i): 𝑛 ≡ 0(mod 3). Let 𝑛 = 3𝑡. The minimum cardinality of a secure support 

strong dominating set containing any prescribed vertex is  

 𝑘0 + 𝑘2 + 𝑘5+. . . +𝑘𝑛−1 + 1 = 𝑘2((𝑘3)𝑡−1)
𝑘3−1

+ 2 

 = 𝑘2(𝑘𝑛−1)
𝑘3−1

+ 2, 

 Therefore𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 𝑘2(𝑘𝑛−1)
𝑘3−1

+ 2, 

 Case(ii):𝑛 ≡ 1(mod 3). Let 𝑛 = 3𝑡 + 1.The minimum cardinality of a secure 

support strong dominating set containing any prescribed vertex is  

 𝑘0 + 𝑘2 + 𝑘5+. . . +𝑘3𝑡−1 + 𝑘3𝑡 + 1 = 𝑘2((𝑘3)𝑡−1)
𝑘3−1

+ 𝑘3𝑡 + 2 

 = 𝑘2(𝑘𝑛−1−1)
𝑘3−1

+ 𝑘𝑛−1 + 2 

 Therefore𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 𝑘2(𝑘𝑛−1−1)
𝑘3−1

+ 𝑘𝑛−1 + 2. 

 Case(iii):𝑛 ≡ 2(mod 3). Let 𝑛 = 3𝑡 + 2.The minimum cardinality of a secure 

support strong dominating set containing any prescribed vertex is  

 𝑘0 + 𝑘2 + 𝑘5+. . . +𝑘3𝑡−1 + 𝑘3𝑡+1 + 1 = 𝑘2((𝑘3)𝑡−1)
𝑘3−1

+ 𝑘3𝑡+1 + 2 

 = 𝑘2(𝑘𝑛−2−1)
𝑘3−1

+ 𝑘𝑛−1 + 2 

 Therefore𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 𝑘2(𝑘𝑛−2−1)
𝑘3−1

+ 𝑘𝑛−1 + 2. 

 Definition 3.3 The binomial tree of order 𝑛 ≥ 0 with root 𝑅 is the tree 𝐵𝑛 defined 

as follows :      if 𝑛 = 0,𝐵𝑛 = 𝐵0 = 𝑅.    if 𝑛 > 0,𝐵𝑛 = 2 copies of the binomial tree 

𝐵𝑛−1 linked by making one of the 𝐵𝑛−1 trees,to the left most child of the root of the 

other.  
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Theorem 3.4 𝛾𝑠𝑠𝑠𝑎𝑣(𝐵𝑛) = 2𝑛−1 + 1  

Proof. The minimum cardinality of a secure support strong dominating set of 𝐵𝑛 

containing any prescribed vertex is the number of support vertices of 𝐵𝑛 + 1 =

2𝑛−1 + 1 . Therefore 𝛾𝑠𝑠𝑠𝑎𝑣(𝐵𝑛) = 2𝑛−1 + 1.  

 Definition 3.5 Let 𝐺 be a simple graph. A vertex 𝑢 is called a support strong 

isolate of 𝐺, if 𝑠𝑢𝑝𝑝(𝑢) > 𝑠𝑢𝑝𝑝(𝑣) for every 𝑣 in 𝑁(𝑢).  

 Definition 3.6 A vertex 𝑢 is called a secure support strong good vertex, if 𝑢 

belongs to a minimum secure support strong dominating set of 𝐺. 𝐺 is said to 𝛾𝑠𝑠𝑠 − 

excellent, if every vertex of 𝐺 is secure support strong good.  

Remark 3.7 Let 𝐺 be a 𝛾𝑠𝑠𝑠 − excellent graph. Then 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 𝛾𝑠𝑠𝑠(𝐺).  

 Remark 3.8 For any simple graph 𝐺, (𝐺 ∘ 𝐾1) is 𝛾𝑠𝑠𝑠 − excellent.  

 Theorem 3.9 Let 𝐺 be a simple graph without support strong isolates. 

Then 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺 ∘ 𝐾1) = |𝑉(𝐺)|.  

 Proof. Such a graph is 𝛾𝑠𝑠𝑠 − excellent  

  

 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺 ∘ 𝐾1) = |𝑉(𝐺)|𝛾𝑠𝑠𝑠(𝐺∘𝐾1)
|𝑉(𝐺)|

 

 = 𝛾𝑠𝑠𝑠(𝐺 ∘ 𝐾1) = |𝑉(𝐺)|. 

  

Definition 3.10 Let 𝐺 be a simple graph. The thorn graph of 𝐺 with parameters 

𝑎1, 𝑎2. . . . , 𝑎𝑛 denoted by 𝐺(𝑎1, 𝑎2, 𝑎3, . . . 𝑎𝑛) is the graph obtained from 𝐺 by 

attaching 𝑎𝑖 ≥ 0 pendant vertices at 𝑢𝑖(1 ≤ 𝑖 ≤ 𝑛)  

  

Example 3.11 𝑃3(1,3,0) is  

 

 
 

Theorem 3.12 Let 𝐺 be a simple graph without support strong isolates. Then  

𝛾𝑠𝑠𝑠𝑎𝑣(𝐺(𝑎1, 𝑎2, 𝑎3, . . . 𝑎𝑛)) = 2𝑛2+𝑛
𝑛+𝑎1+𝑎2+...+𝑎𝑛

.  
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 Proof. The support vertices of 𝐺(𝑎1,𝑎2, 𝑎3, . . . 𝑎𝑛) form a minimum support strong 

dominating set of 𝐺(𝑎1, 𝑎2, 𝑎3, . . . 𝑎𝑛). If 𝑎𝑖 = 1 ,then the corresponding pendent 

vertex lies in a minimum support strong dominating set of 𝐺(𝑎1, 𝑎2, 𝑎3, . . . 𝑎𝑛). If 

𝑎𝑖 ≥ 2, then any pendent vertex at 𝑢𝑖 lies in a minimum support strong dominating set 

of 𝐺(𝑎1, 𝑎2, 𝑎3, . . . 𝑎𝑛) together with a pendent vertex at 𝑢𝑖. Therefore  

𝛾𝑠𝑠𝑠𝑎𝑣(𝑢)

= �
|𝑉(𝐺)|,  𝑖𝑓    𝑢  ∈   𝑉(𝐺)  𝑜𝑟  𝑢  𝑖𝑠  𝑎  𝑢𝑛𝑖𝑞𝑢𝑒  𝑝𝑒𝑛𝑑𝑒𝑛𝑡  𝑣𝑒𝑟𝑡𝑒𝑥  𝑎𝑡  𝑠𝑜𝑚𝑒  𝑣𝑒𝑟𝑡𝑒𝑥  𝑜𝑓  𝐺; 
|𝑉(𝐺)| + 1    𝑖𝑓  𝑢  𝑖𝑠  𝑜𝑛𝑒  𝑜𝑓  𝑡𝑤𝑜  𝑜𝑟  𝑚𝑜𝑟𝑒  𝑝𝑒𝑛𝑑𝑒𝑛𝑡  𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠  𝑎𝑡  𝑠𝑜𝑚𝑒  𝑣𝑒𝑟𝑡𝑒𝑥  𝑜𝑓  𝐺  ; � 

Let 𝑎1 = 𝑎2 =. . . = 𝑎𝑘 = 1, 𝑎𝑖 ≥ 2, 𝑘 + 1 ≤ 𝑖 ≤ 𝑛.  

�  
𝑢∈𝑉(𝐺(𝑎1,𝑎2,...,𝑎𝑛)

𝛾𝑠𝑠𝑠𝑎𝑣(𝑢) = |𝑉(𝐺)|[|𝑉(𝐺)| + 𝑘] + [|𝑉(𝐺)| + 1][|𝑉(𝐺)| − 𝑘] 

 Therefore𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = |𝑉(𝐺)|[|𝑉(𝐺)|+𝑘]+[|𝑉(𝐺)|+1][|𝑉(𝐺)|−𝑘]
|𝑉(𝐺(𝑎1,𝑎2,𝑎3,...𝑎𝑛))|

 

 = 𝑛(𝑛+𝑘)+(𝑛+1)(𝑛−𝑘)
𝑛+𝑎1+𝑎2+...+𝑎𝑛

 

 Therefore𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 2𝑛2+𝑛
𝑛+𝑎1+𝑎2+𝑎3+...+𝑎𝑛

 

  

Definition 3.13 Let 𝐺1 and 𝐺2 be two graphs of orders 𝑛1 and 𝑛2 respectively. The 

corona graph 𝐺1 ∘ 𝐺2 is the graph obtained by taking one copy of 𝐺1 and 𝑛1 copies of 

𝐺2 and joining the 𝑖𝑡ℎ − vertex of 𝐺1 to every vertex in the 𝑖𝑡ℎ − copy of 𝐺2.  

 For Example :  

    

 

 Theorem 3.14 Let 𝐺1 and 𝐺2 be two graphs of orders 𝑛1,𝑛2 respectively. Then 

𝛾𝑠𝑠𝑠𝑎𝑣(𝐺1 ∘ 𝐺2) = 𝑛1 + 𝑛2
𝑛2+1

.  

 Proof. 𝛾𝑠𝑠𝑠(𝐺1 ∘ 𝐺2) = |𝑉(𝐺)| = 𝑛1.  

 ∑  𝑢∈𝑉(𝐺1∘𝐺2) 𝛾𝑠𝑠𝑠𝑎𝑣(𝑢) = |𝑉(𝐺1)| × 𝑛1 + (𝑛1 + 1) × 𝑛1 × |𝑉(𝐺2)| 

 = 𝑛12 + (𝑛12 + 𝑛1)𝑛2) 

 Therefore𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 𝑛1
2+(𝑛1

2+𝑛1)𝑛2
𝑛1+𝑛1𝑛2

 

 = 𝑛−12(1+𝑛2)+𝑛1𝑛2
𝑛1(1+𝑛2)

= 𝑛1 + 𝑛2
1+𝑛2

. 
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 Theorem 3.15 Let 𝐺 be a disconnected graph with components 𝐺1,𝐺2, . . . ,𝐺𝑘. Let 

𝛾𝑠𝑠𝑠(𝐺𝑖) = 𝑡𝑖(1 ≤ 𝑖 ≤ 𝑘). let 𝑟𝑖 be the number of vertices in 𝐺𝑖 which belongs to 

some 𝛾𝑠𝑠𝑠 − set of 𝐺𝑖. Then 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 𝛾𝑠𝑠𝑠(𝐺) + 1 − ∑  𝑘
𝑖=1 𝑟𝑖

|𝑉(𝐺)|
  

  

Proof. Let 𝑢 ∈ 𝑉(𝐺𝑖). 

𝛾𝑠𝑠𝑠𝑎𝑣(𝑢) =

�𝛾𝑠𝑠𝑠(𝐺),  𝑖𝑓    𝑢    𝑖𝑠  𝑎  𝑣𝑒𝑟𝑡𝑒𝑥  𝑜𝑓  𝐺𝑖   𝑏𝑒𝑙𝑜𝑛𝑔𝑖𝑛𝑔  𝑡𝑜  𝑠𝑜𝑚𝑒  𝛾𝑠𝑠𝑠 −   𝑠𝑒𝑡  𝑜𝑓  𝐺𝑖; 
𝛾𝑠𝑠𝑠(𝐺) + 1    𝑂𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒  ; 

�  

 ∑  𝑢∈𝑉(𝐺) 𝛾𝑠𝑠𝑠𝑎𝑣(𝑢) = 𝑟𝑖 × 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) + [|𝑉(𝐺𝑖)| − 𝑟𝑖][𝛾𝑠𝑠𝑠(𝐺) + 1] 

 = |𝑉(𝐺𝑖)| × [𝛾𝑠𝑠𝑠(𝐺) + 1] − 𝑟𝑖  

 ∑  𝑢∈𝑉(𝐺) 𝛾𝑠𝑠𝑠𝑎𝑣(𝑢) = ∑  𝑘
𝑖=1 [|𝑉(𝐺𝑖)| × [𝛾𝑠𝑠𝑠(𝐺) + 1] − 𝑟𝑖] 

 = [𝛾𝑠𝑠𝑠(𝐺) + 1] × |𝑉(𝐺)| −∑  𝑘
𝑖=1 𝑟𝑖 

 Therefore𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 𝛾𝑠𝑠𝑠(𝐺) + 1 − ∑  𝑘
𝑖=1 𝑟𝑖

|𝑉(𝐺)|
 

Remark 3.16 𝑟𝑖 is the number of good 𝛾𝑠𝑠𝑠 − vertices in 𝐺𝑖.  

  

Remark 3.17 If 𝐺 is 𝛾𝑠𝑠𝑠 − excellent, then 𝑟𝑖 = |𝑉(𝐺)|,1 ≤ 𝑖 ≤ 𝑘.  

 ∴ 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 𝛾(𝐺) + 1 − |𝑉(𝐺)|
|𝑉(𝐺)|

 

 = 𝛾𝑠𝑠𝑠(𝐺). 

 

 4  Average Secure Support Strong Domination of )( 21 GG +  

 Theorem 4.1 Let 𝐺1 and 𝐺2 be two graphs of order m and n respectively. Let 

𝐺 = 𝐺1 + 𝐺2.  

𝛾𝑠𝑠𝑠𝑎𝑣(𝐺1 + 𝐺2) =

⎩
⎪
⎪
⎨

⎪
⎪
⎧𝛾𝑠𝑠𝑠(𝐺2) + 1 − 𝑡

𝑚+𝑛
,  𝑖𝑓    𝑚  ≥   𝑛    𝑎𝑛𝑑  𝑡  𝑖𝑠  𝑡ℎ𝑒  𝑛𝑢𝑚𝑏𝑒𝑟  𝑜𝑓  𝛾𝑠𝑠𝑠 −   𝑔𝑜𝑜𝑑  𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠  𝑖𝑛  𝐺2; 

𝛾𝑠𝑠𝑠(𝐺1) − 𝑡
𝑚+𝑛

   𝑖𝑓  𝑚  =   𝑛, 𝛾𝑠𝑠𝑠(𝐺1)   <   𝛾𝑠𝑠𝑠(𝐺2)  𝑎𝑛𝑑   
   𝑡  𝑖𝑠  𝑡ℎ𝑒  𝑛𝑢𝑚𝑏𝑒𝑟  𝑜𝑓    𝛾𝑠𝑠𝑠 −   𝑔𝑜𝑜𝑑  𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠  𝑖𝑛  𝐺1  ; 

𝛾𝑠𝑠𝑠(𝐺1) − 𝑡1+𝑡2
𝑚+𝑛

   𝑖𝑓  𝑚  =   𝑛, 𝛾𝑠𝑠𝑠(𝐺1)   =   𝛾𝑠𝑠𝑠(𝐺2)  𝑎𝑛𝑑  𝑡1, 𝑡2  𝑎𝑟𝑒  𝑡ℎ𝑒  𝑛𝑢𝑚𝑏𝑒𝑟   
   𝑜𝑓    𝛾𝑠𝑠𝑠 − 𝑔𝑜𝑜𝑑  𝑣𝑒𝑟𝑡𝑖𝑐𝑒𝑠  𝑖𝑛  𝐺1,𝐺2  𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦  ; 

�  

  Proof : Case (i) : Let 𝑚 > 𝑛. Let 𝑢 ∈ 𝑉(𝐺1). Let |𝐸(𝐺𝑖)| = 𝜀𝑖 , 𝑖 = 1,2. 

Then 𝑆𝑢𝑝𝑝𝐺1+𝐺2(𝑢) = 𝑆𝑢𝑝𝑝𝐺1(𝑢) + 2𝜀2 + |𝑁𝐺1(𝑢)| × |𝑉(𝐺2)| + |𝑉(𝐺1)| × |𝑉(𝐺2)| 

Let 𝑢 ∈ 𝑉(𝐺2).  

Then 𝑆𝑢𝑝𝑝𝐺1+𝐺2(𝑢) = 𝑆𝑢𝑝𝑝𝐺2(𝑢) + 2𝜀1 + |𝑁𝐺2(𝑢)| × |𝑉(𝐺1)| + |𝑉(𝐺1)| × |𝑉(𝐺2)| 

Since 𝑚 > 𝑛 ,any 𝛾𝑠𝑠𝑠 − set of 𝐺2 is a 𝛾𝑠𝑠𝑠 − set of 𝐺1 + 𝐺2. 

Let 𝑡 be the number of 𝛾𝑠𝑠𝑠 − good vertices in 𝐺2.Then  
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�  
𝑢∈𝑉(𝐺1+𝐺2)

𝛾𝑠𝑠𝑠𝑎𝑣(𝑢) = 𝑡 × 𝛾𝑠𝑠𝑠(𝐺2) + (𝛾𝑠𝑠𝑠(𝐺2) + 1)(|𝑉(𝐺1)| + |𝑉(𝐺2)| − 𝑡) 

 = 𝑡 × 𝛾𝑠𝑠𝑠(𝐺2) + (𝛾𝑠𝑠𝑠(𝐺2) + 1)(𝑚 + 𝑛 − 𝑡) 

 Therefore  𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 1
𝑚+𝑛

[(𝑚 + 𝑛)(𝛾𝑠𝑠𝑠(𝐺2) + 1) − 𝑡] 

 = 𝛾𝑠𝑠𝑠(𝐺2) + 1 − 𝑡
𝑚+𝑛

. 

  

 Case (ii) : Let 𝑚 = 𝑛. 

 subcase (i): Let 𝛾𝑠𝑠𝑠(𝐺1) < 𝛾𝑠𝑠𝑠(𝐺2). 

Let 𝑡 be the number of 𝛾𝑠𝑠𝑠 − good vertices in 𝐺1. Then  

 ∑  𝑢∈𝑉(𝐺) 𝛾𝑠𝑠𝑠𝑎𝑣(𝑢) = 𝑡 × 𝛾𝑠𝑠𝑠(𝐺1) + [𝛾𝑠𝑠𝑠(𝐺1) + 1][|𝑉(𝐺1)| +

|𝑉(𝐺2)| − 𝑡] 

 = 𝑡 × 𝛾𝑠𝑠𝑠(𝐺1) + [𝛾𝑠𝑠𝑠(𝐺1) + 1][𝑚 + 𝑛 − 𝑡] 

 Therefore𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 𝛾𝑠𝑠𝑠(𝐺1) − 𝑡
𝑚+𝑛

 

  subcase (ii): Let 𝛾𝑠𝑠𝑠(𝐺1) = 𝛾𝑠𝑠𝑠(𝐺2).  

�  
𝑢∈𝑉(𝐺)

𝛾𝑠𝑠𝑠𝑎𝑣(𝑢) = (𝑡1 + 𝑡2)(𝛾𝑠𝑠𝑠(𝐺1)) + [𝛾𝑠𝑠𝑠(𝐺1) + 1][𝑚 + 𝑛 − 𝑡1 − 𝑡2] 

 ∴ 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 𝛾𝑠𝑠𝑠(𝐺1) − (𝑡1+𝑡2)
𝑚+𝑛

 

 Remark 4.2 Let 𝐺 ≠ 𝐾𝑚. Let 𝐺 = 𝐺1 + {𝑢}. Let |𝑉(𝐺1)| = 𝑚, 𝑐𝑙𝑒𝑎𝑟𝑙𝑦|𝑉(𝐺2)| = 1. 

{𝑢} is the unique 𝛾𝑠𝑠𝑠 − set of 𝐺. 

Therefore,  ∑  𝑣∈𝑉(𝐺) (𝑣) = 1 + 𝑚 × 2 = 2𝑚 + 1 

Therefore 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 2𝑚+1
𝑚+1

. 

If 𝐺1 is complete , then 𝐺 is complete and hence 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 1.  

Theorem 4.3 Let 𝐺 be a graph without support strong isolate and without any 

vertex having support 𝑛 − 1.Let �̅� be the complement of 𝐺. Let 𝑘 and 𝑘1 be the 

𝛾𝑠𝑠𝑠 − good vertices in 𝐺 and �̅� respectively. Then 6 − (𝑘+𝑘1)
𝑛

≤ 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) + 𝛾𝑠𝑠𝑠𝑎𝑣(�̅�) ≤

𝑛 + 2 − (𝑘+𝑘1)
𝑛

.  

  Proof :  

 ∑  𝑢∈𝑉(𝐺) 𝛾𝑠𝑠𝑠𝑎𝑣(𝑢) = 𝑘 × 𝛾𝑠𝑠𝑠(𝐺) + (𝑛 − 𝑘)(𝛾𝑠𝑠𝑠(𝐺) + 1) 

 ∑  𝑢∈𝑉(�̅�) 𝛾𝑠𝑠𝑠𝑎𝑣(𝑢) = 𝑘1 × 𝛾𝑠𝑠𝑠(�̅�) + (𝑛 − 𝑘1)(𝛾𝑠𝑠𝑠(�̅�) + 1) 

𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) + 𝛾𝑠𝑠𝑠𝑎𝑣(�̅�)

=
1

|𝑉(𝐺)|
[𝑘 × 𝛾𝑠𝑠𝑠(𝐺) + (𝑛 − 𝑘)(𝛾𝑠𝑠𝑠(𝐺) + 1) + 𝑘1 × 𝛾𝑠𝑠𝑠(�̅�)

+ (𝑛 − 𝑘1)(𝛾𝑠𝑠𝑠(�̅�) + 1)] 

  = 1
|𝑉(𝐺)|

[𝑛𝛾𝑠𝑠𝑠(𝐺) + 𝑛 − 𝑘 + 𝑛𝛾𝑠𝑠𝑠(�̅�) + (𝑛 − 𝑘1)] 

 = 𝛾𝑠𝑠𝑠(𝐺) + 𝛾𝑠𝑠𝑠(�̅�) + 2 − 𝑘+𝑘1
𝑛
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 By hypothesis, 4 ≤ 𝛾𝑠𝑠𝑠(𝐺) + 𝛾𝑠𝑠𝑠(�̅�) ≤ 𝑛 

Therefore, 6 − (𝑘+𝑘1)
𝑛

≤ 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) + 𝛾𝑠𝑠𝑠𝑎𝑣(�̅�) ≤ 𝑛 + 2 − (𝑘+𝑘1)
𝑛

.  

 

Remark 4.4 When 𝐺 = 𝑃4, �̅� = 𝑃4, 𝛾𝑠𝑠𝑠(𝐺) = 𝛾𝑠𝑠𝑠(�̅�) = 2. 

𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 𝛾𝑠𝑠𝑠𝑎𝑣(�̅�) = 2.5. 

Therefore 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) + 𝛾𝑠𝑠𝑠𝑎𝑣(�̅�) = 5 

𝑘 = 𝑘1 = 2, Therefore6 − (𝑘+𝑘1)
𝑛

= 6 − 2+2
4

= 5. 

Therefore lower bound of the above inequality is realized. The upper bound is also 

realized as seen below.  

 Remark 4.5 Suppose 𝐺 has at least two 𝛾𝑠𝑠𝑠 − good vertices,  

 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 1
|𝑉(𝐺)|

[𝑛𝛾𝑠𝑠𝑠(𝐺) + (𝑛 − 𝑘)] 

 ≤ 1
|𝑉(𝐺)|

[𝑛𝛾𝑠𝑠𝑠(𝐺) + 𝑛 − 2] 

 = 𝛾𝑠𝑠𝑠(𝐺) + 1 − 2
𝑛
 

 When 𝐺 = 𝑃4, 𝛾𝑠𝑠𝑠(𝐺) = 2, 𝛾𝑠𝑠𝑠𝑎𝑣(𝐺) = 2.5.  

Right hand side of the above inequality is 2 + 1 − 2
4

= 2.5 

Hence the upper bound is reached.  
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Abstract. Digital certificates are a core component in the provision of secure 
data communication. We propose the concept of digital certificate that can be 
used to provide client verification. Cryptographic methods are used to explore 
these aspects of data security and there are many drawbacks in current encryp-
tion algorithms in respect of security, real-time performance and so on. Among 
them, the elliptic curve cryptography (ECC) and Rivest, Shamir, Adelman 
(RSA) is evolving as important cryptographic methods since it offers high secu-
rity. In our  proposed system, Optical Character Recognition is used to convert 
the scanned image to extract the parameters in it and the parameters are en-
crypted and decrypted using RSA and ECC. So, encrypted digital certificate is 
created for each individual and stored in a private database for inspection pur-
pose. The public or private sector organization verifies the digital certificate by 
sending a request to authorization server and the response is generated by refer-
ring the parameters of encrypted digital certificate with the parameters extracted 
from the local database. The main purpose of the digital certificate is to avert 
duplicates and forgeries. 

muthusamyrajendiran@gmail.com, 

Keywords: Digital Certificate, Optical Character Recognition, RSA,  ECC, Au-
thorization Server. 

1 Introduction 

Computer data frequently travels from one computer then onto the next leaving the 
security of its ensured physical environment. When the information is out of hand, 
individual with bad intention could change your data for their own advantage. This 
change leads to theft the information by an unauthorized user [1]. This drawback can 
be overcome by an innovation that is based on the fundamental of secret codes, en-
larged by present day mathematics which secures our data in powerful ways. Exactly 
when a message is sent using cryptography, it is encoded before it is sent. The tech-
nique for changing content is known as a "code". The changed content is assigned as 
"ciphertext". This change makes the message hard to read. Somebody who needs to 
read the message, must change it back i.e., decoding of message. Both the individual 
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that sends the message and the one that gets it should know the secret approach [2]. 
There are various algorithmic methods developed to provide security which deals 
with symmetric and asymmetric techniques by means of three terminologies:  

Authentication is a privacy benefit that tends to the idea of authentic communication 
between entities. This privacy benefit gives evidence of cause authentication between 
the transmitter and the receiver. This is accomplished through the utilization of cre-
dentials like the user name and secret key.  

Authentication   

It tends for the possibility of dependability of IT resources especially the data, mes-
sage or a flood of data because a single digital signature can be made for every unique 
message for any sender hence it tends to be viably used to check authenticity of send-
er. 

Integrity  

 Non-Repudiation
This service tends to the idea of restricting communication entities to the activities 
they perform on the advantages so the sender or responder can't later dishonestly deny 
having participated in a trade. Since a similar signature is created on the both side of 
transmission to verify the information, plainly the sender can't deny that the data is 
send by them. 

  

  Our proposed system consists of digital certificate which is a core component in 
the provision of many organizations. It consists of OCR (Optical Character Recogni-
tion) technique that scans the input text and extracts the parameters in it [4]. Once the 
features are extracted or filtered, public key cryptography i.e., Elliptic Curve Cryptog-
raphy (ECC) algorithm and Rivest Shamir Adleman (RSA) algorithm is applied to it 
[3]. The extracted parameters are encrypted and decrypted and stored in an authorized 
server. 
  The role of authorized server is to store and retrieve the files usually referred as 
“serve files” [5]. The certificate is verified by the public or private sector organization 
to check the originality of individual. The process is carried out by the certificate 
encryption stored in the server. Once the request is invoked from the private or public 
sector organization, the certificate must be decrypted and the parameters are generat-
ed. The comparison of parameters between encrypted certificate and the local data-
base certificate is carried out [6]. It is verified and result is generated to the public or 
private sector organization. 
 

2 Related Works 

Our related work focuses on: 
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• Survey On Digital Certificates 
• Certificate Security Themes/Models 
• Cryptographic Techniques 

 
 Survey on Digital Certificates 

“Signature Detection and Matching for Document Image Retrieval” by Guangyu Zhu 
et al [1] proposed signature scheme with a message by using the methodologies opti-
cal character recognition and signature matching. But the limitation identified is de-
tected that segmented signature may contain a couple of contacting printed characters 
which results in signature recovery with interpretation also scaling, and rotation 
brings  out about higher error rate. It concludes that generated signature with signing a 
message is re-randomized which ensures privacy.  

 “Certificate-based signature scheme in the standard model” by Caixue Zhou et al 
[2] defined the proposed system with the methodologies certificate-based signature 
and bilinear pairing with the problem addressed as the certificate based signature plan 
can be demonstrated secure against the malicious but with the passive certifier assault. 
The client's public key isn't bound with the client's personality, so an attacker can 
replace a client's public key with his/her own. It is discovered that malicious Certifier 
can't exist together with the super foe security in a CBS conspire which opposes the 
malicious yet passive certifier attack. 

 X.509 PKI and Data Processing Context (DPC) methodologies are proposed in “A 
Probabilistic Approach for Assessing Risk in Certificate-Based Security” by M. Fran-
cisca Hinarejos et al [3] that revealed the flaws for the utilization of certificates in the 
certificate validation process and security dangers are not accessed. Clients are fre-
quently not thorough in the validation procedure and current interfaces fail to give 
powerful data to end-users which leads to exploitable vulnerabilities. They empower 
secure HTTPS communications encrypted virtual private network tunnels, and code 
checking for secure programming installation among others. 

 Certificate Security Themes/Models 

 GourabSaha proposed “Digital Signature System for Paperless Operation” that 
uses the QR code application with the document hashing barcode [4]. Approval of 
candidate's legal documents for each individual certificate is a long procedure and 
similarly expensive. So, proposed system permits status tracking of the record and 
engages the proprietor to keep up the same and can be retrieved at any time since 
authentication is done using the keys. So, Paperless operation is evolved which en-
hances more security to the user either. 

"Automated issuance of digital certificates through the use of federation" by Thais 
Bardinidalino et al [5] addresses the problem where the users have to maintain a vari-
ety of credentials for different database and uses the methodologies of SSL and 
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hardware security modules. It limits the aggregation of several data in one certificate 
which prompts to data insecurity. The proposed automated issue enhances the system 
to acquire the clients personality data directly from their identity provider amid the 
clients authentication and utilizes this data to issue the computerized certificate. 
 "Generating Correlated Digital Certificates: Framework and Applications" by 
Wen-Tao Zhu et al [6] addresses the issue with multi-certificate public key infrastruc-
ture is that in the CA's view, client just has one certificate and thus it seems that ex-
panding certificates are totally  beyond the CA’s control. Multi-certificate public key 
infrastructure, public key infrastructure and RSA methodologies are used which limits 
the certificate management and has too much overlap in the content. The proposed 
system uses the correlated digital certificates to satisfy the security and protection 
prerequisites of certificate users. 
 Using XML signatures, GPS and geo-encryption, Shivendra Singh proposed “Gen-
eration and Verification of Digital Certificate” method to obtain electronic record 
digitally [7]. It identifies the signatory that cannot be denied later where it ensures the 
sender and receiver to buy the authorized software for making the transmission more 
easier in which geo-encryption makes use of the location to produce additional securi-
ty and authorization. 

 Cryptographic Technique Concepts 

 Jianglang Feng et al [8] proposed “A New Certificate-based Digital Signature 
Scheme” using bilinear pairings, key generation centre and uses Diffie-Hellman tech-
nique where it replaces the traditional key cryptosystem that uses a large computation 
time for storing and verifying user’s public key with the corresponding certificate. 
Using bilinear pairings certain affirmation is obtained that has no private key escrow 
as the certificate based encryption scheme. 

“Improvement and implementation of digital content protection scheme” by Mutsumi 
Fujisaki et al [9] proposed digital signature based on the content protection for au-
thentication by using the methodologies of id based signature whereas the traditional 
method of id algorithm does not provide a reliable processing speed in content protec-
tion system. Proposed system provides integrity with the higher processing speed 
using the aggregate signature for identity protection. 

 M.Sreerama Murty et al [11] proposed a new technique “Digital Signature and 
Watermark Methods For Image Authentication using Cryptography Analysis” that 
uses digital signature and watermarking, symmetric cryptography and asymmetric 
cryptography for the generation of private and public key pair.

 Aishwarya Mali [10] implemented “Authenticated Document Transfer based on 
Digital Signature and a Survey of its existing techniques” using asymmetric cryptog-
raphy that uses public keys along with the private keys for the encryption and decryp-
tion of data and server based signature for the signature creation technique. At what-
ever point a client needs to send any document, they essentially needs to import the 
document from the mobile device and append their computerized signature to it and 
send it to the intended beneficiary. So, appending digital signature to document and 
exchanging it over the network to the intended recipient is made extremely helpful by 
the utilization of mobile phones. 

 Configuring the certif-
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icates and losing that key, viably loses the information so digital signature and wa-
termark techniques are two techniques that is utilized for copyright security and vali-
dation which is robust to sensible compression rate. It enhances the safeguarding of 
good picture quality and proficient to authentication. 
 “A comprehensive study on digital signature for internet security” by Payel Saha 
[12] uses RSA and MD5 algorithm. In MD5, content changes subsequently being sent 
from the sender and before coming to the recipient it leads to loss of integrity. So, 
while making a comparative study for RSA and MD5, RSA has more security be-
cause in RSA communications are sent in a small amount of a second so that the 
hacker won't have the capacity to get to any information during transmission of elec-
tronic information. 
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3 Proposed System 

 

Fig.1. Implementation of  Proposed System 

 Optical Character Recognition 

 It is the mechanical or electronic change in pictures of typed, physically written or 
printed content into machine-encoded content from an scanned document [13], a pho-
tograph of a document etc utilized as a form of data entry from printed paper infor-
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mation records including international ID reports, computerized receipts or any ap-
propriate documentation – it is a typical strategy for digitizing printed messages so 
that they can be electronically altered, searched and stored in machine processes. 
OCR is a field of research in pattern recognition, artificial intelligence and computer 
vision [14]. 

 

The earliest used OCR is optophone in the year 1914 for the purpose of blind people. 
The main functionality of optophone is to distinguish between the dark ink of text and 
lighter blank spaces that generates tones and recognizes different letters.  

 
Fig.2. Working of OCR 

 
 

a) Tesseract Software 

It is one of the OCR software that supports various operating system. It is an open 
source developed by Hewlett Packard under the apache license. Initially version 1 
tesseract recognised only English language text and version 2 added six additional 
languages followed by version 3 that consisted of more additional languages and 
scripts[15]

 

. Current version in our proposed system is version 4 that consists of totally 
16 languages and 37 language scripts. We can write our own scripts in tesseract is the 
major advantage. 

Steps for converting image to text: 
1. Loading the image from any image source. 
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2. Detecting features in an image by referring the number of pixels in an im-
age. 
3. Once the image features have been detected, line detection and removal 
analysis is carried out. 
4. Further, layout analysis is done so that the region of extracted parameters 
in the scanned image are categorized.  
5. Next, detection of lines followed by words is carried out including differ-
ent size, space etc. 
6. Finally recognition of character is converted into appropriate character 
code and compared with a set of character which machine has been pro-
grammed to recognize and result is stored in the software[16]

 
. 

 

3.2 Public Key Cryptography 

a) Elliptic Curve Cryptography: 
 Elliptic curve cryptography (ECC) is a recent type of public key cryptography 
wherein the encryption key is kept public, while the decoding key is kept private[17]. 
The power of public key cryptography using Elliptic Curves depends on the tough-
ness of processing discrete logarithms in a finite field. Other public key cryptographic 
calculations, for example: RSA, depends on the toughness of whole number factoriza-
tion[18]

 

.Elliptic Curve Cryptography (ECC) has been joined in number of protocols, 
for example, SSH and Bit coin. ECC is engaging to implementers since it requires 
littler key sizes than other public key cryptosystems. 

Algorithm  for ECC: 
Suppose sender wishes to send a message m to the receiver 
Let m has any point M on the elliptic curve. 
The sender selects a random number k from [1, n-1]  
The cipher texts generated will be the pair of points (C1,C2), where  
             C1= k*p 
             C2= M + (k*q) where q is the public key and d is the private key by using     
             q=d*p 
// To decrypt the cipher text. 
The receiver computes the product of C1 and its private key 
Then the receiver subtracts this product from the second point C2  
M = C2- (d * C1) 
Proof: 
C2-d*C1=(M+k*q)-d*k*p 
=> M+k*d*p-d*k*p                                 [d*k*p gets cancelled] 
=    M, where it is the original data sent by the sender. 
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b) Rivest Shamir Adleman: 
 RSA denotes the surname of its inventors Ron Rivest, Adi Shamir and Leonard  
Adleman. It was developed for a person who wants to take part in communication 
utilizing encryption that necessities to produce a couple of keys, to be      specific i.e, 
public key and private key[19].

Generate RSA modulus: 

  The procedure followed in the age of keys is described 
below 

Step 1: Select two large prime number's  m and n 
Step 2: Calculate a=m*n.  
step 3:Calculate b=(m − 1)(n − 1). 
//Find Derived Number (c) 
          Step 4: gcd (b,c)=1; 1<c<b such that number c must be greater than 1 and less 
than b. 
          Step 5: Compute e such that e=c-1 

//Generation of public key 
(mod(b)) 

          Step 6:   Public key PK (c,a) 
          Step 7: Private Key PR

//Encryption 
K (e,a) 

• Suppose the sender wants to send text message to someone whose public 
key is (a, b). 
• The sender then represents the plaintext as a sequence of numbers that is 
less than a 

         Step 8: Ciphertext: C=Pc 

// Decryption 
mod a where P is the plaintext 

• The decryption technique for RSA is extremely easy. Assume that the re-
ceiver of public-key pair has got a ciphertext C[20]

• Receiver raises C to the intensity of his private key. The outcome modulo 
will be the plaintext P. 

. 

 Step 9: Plaintext: P= Ce 

 The RSA and ECC are known as the most proficient public key cryptography 
among all asymmetric encryption calculations

mod a  

[21]. Encryption and decryption task is 
performed immediately even with broad number of words as input, provides smaller 
size cipher text contrasted with other strategy which hugely helps in saving band-
width[22]. The ordinary ECC key size of 256 bits is comparable to a 3072-piece RSA 
key and multiple times more grounded than a 2048-bit RSA key[23]. Elliptic curves are 
accepted to provide good security with smaller key sizes that result in quicker execu-
tion time. The utilization of ECC is highly recommended to create greater security 
and higher speed without increasing the computational load[24]

 
.  

133



10 

3.3 Verification 
Once the digital certificate is created, it is verified by a public or private sector or-
ganization. The verification process is carried out by sending a request to authorized 
server from public or private sector organization. The authorized server verifies the 
digital certificate by decrypting it and fetches its parameters[25]

4 Results and Analysis 

. Then, the fetched 
parameters is matched with the local database parameters to get the desired fields 
(Exact parameters).  If both the fields matches, the certificate belongs to the corre-
sponding user else there is a fraudulent copy of certificate. By this way, the response 
is generated to the public or private sector organization. 

 
Thus time taken for execution in encryption and decryption  is shown below. 
 

TABLE 1    Encryption in seconds 

BITS RSA ECC 

8 0.1261 0.0312 

64 0.2041 0.1367 

256 0.5409 0.3821 

1024 0.9231 0.8098 
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 Fig.3. Time Taken for encryption 

Figure 3 represents the time taken for encryption by public key cryptography. 

 

TABLE 2    Decryption in seconds 

 

BITS RSA ECC 

8 11.4325 9.3987 

64 13.7652 10.3718 

256 14.4031 12.2137 

1024 27.4528 24.9712 

 
 

 

Fig.4. Time Taken for decryption 

Figure 4 represents execution time for decryption by using different cryptographic 
technique. In this approach, it effectively shows the ECC has lesser execution time 
than RSA. 

 
 
 
 
 

0 

10 

20 

30 

40 

50 

8 64 256 1024 

RSA 

ECC 

BITS 

135



12 

 
 
 
 
 
 

TABLE 3    Total time in seconds 

BITS RSA ECC 

8 7.9732 5.2146 

64 29.4531 24.9082 

256 44.9792 40.4659 

1024 78.6591 72.2643 

 
 

 
Fig.5. Total time in execution 

 
It clearly shows that ECC has shorter execution time while comparing RSA in total 
time in execution. The above graph generated for figure3, figure4 and figure5 gives 
the best performance in ECC than RSA. 

5. Conclusion 

Digital Certificate is created by extracting the parameters of an input image using 
Optical Character Recognition (OCR) and they are encrypted and decrypted by using 
two different algorithms such as RSA and ECC. The performance evaluation was 
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conducted for finding time lapse in encryption, decryption by RSA and ECC on input 
data of 8 bits, 64 bits, 256 bits, 1024 bits. Based on evaluation, it was found that ECC 
performs high speed computation in comparing RSA. The server is designed for au-
thorization that accepts the public and private sector organization’s request to verify 
the digital certificate. Once the certificate is verified, the response is generated to the 
organization. 
  Thus future work can be extended for digital certificate that helps in verification of 
land documents, government documents etc. Extending this proposed work helps to 
avoid forgery of documents in all aspect. 
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Abstract. The notion of Cloud computing has reshaped the field of a distrib-
uted system as well as that changed the organizations to use processing and 
computing today. The educational institutions have been utilizing the compu-
ting resources through the e-learning technologies, which overcomes the tradi-
tional pedagogy in learning but the majority of the understudies in the 
villageare not able to get their instructive properties and the highlighting issue 
that emerges inside the training framework is missing of value in teaching and 
that are resolved through the e-learning assets utilization. The accessibility of 
the asset is not as simple for the bucolic based environment and they were not 
aware of cloud resource utilization. It can be made accessible through the cus-
tom built educational portal. Thus it enables understudies of common domains 
to get to the electronic utilization with the help of tablets and mobile phones.  
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1  Introduction 
  
E-learning could be an internet primarily based learning method. This framework uses 
internet technology to arrange and implement manage and expand learning and can 
considerably enhance the potency of education. It has heap of favorable circumstanc-
es, as an example, flexibility, diversity, activity gap, etc. and it'll find yourself being a 
vital path for learning. The flow models of e-learning come back up short on the as-
sistance of basic foundation that associated more allot the desired calculation and 
capability capacities with regards to an e-learning. Infrastructure is one among the 
imperative constituents of Associate in Nursing e-learning and has the immediate 
impact on the flourishing and security of System-Learning cloud is that the distributed 
computing technology within the field of e-learning, that could be a future e-learning 
infrastructure, as well as all hardware and software package registering resources to 
interact in e-learning. when the virtual calculation resources, they'll be as services for 
instructional establishments, students and business to lease process resources. E-
learning cloud design is split into 5 main layers like hardware, software package re-
source layer, resource management layer, server and business application layer. 
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Fig.1.E-learning module structure that integrated with cloud resources. 

The instrumentality plus layer is placed at the bottom level of the cloud middleware 
services, the basic process force, for instance, physical memory, CPU, memory layer 
is provided by the layer.  

The software system resource layer is joined with operating framework and mid-
dleware and in sight of middleware innovation, AN assortment of programming re-
sources is integrated to grant a unified interface to programming designers then they'll 
while not abundant of a stretch build up an excellent deal of utilizations addicted to 
plus and implant them in cloud and creating them accessible for distributed compu-
ting purchasers. 

The resource management layer provides the thanks to accomplish the free cou-
pling of programming and instrumentality assets. because of the mix of virtualization 
and cloud computing, programming strategy, on-demand, free flow and appropriation 
of programming over totally different instrumentality will be accomplished. The poli-
cy module sets up and keeps up the educating and learning methods, run time and 
plus booking methods. consistent to the data from checking module and therefore the 
systems of its own, policy module builds up specific arrangements and later triggers 
arrangement module 

Arbitration module, some approaches is formed by specialists manually, request 
from purchasers’ square measure finished and a couple of question among animal 
varieties with cloud e-learning square measure solved. The business application layer: 
the e-learning secret is totally different from different cloud is found in e-learning 
application layer, which represents the foremost e-learning business logic, composed 
of enlarged upon a gaggle of e-learning elements. The infrastructure is the resource 
pool of the cloud e-learning. The infrastructure is managed by the cloud computing 
platform. hardware and code virtualization technologies area unit accustomed make 
sure the stability and dependableness of the infrastructure. 
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2 Related Research 

 Computing paradigm [1] can be utilized as a productive apparatus for advancing the 
improvement of rustic. The administrations and plans given by the legislature will 
turn out to be more reachable than previously. It not just gives the general improve-
ment of provincial understudy yet additionally gives gigantic open doors from busi-
ness perspective. The key move of reception of cloud will make Information Tech-
nology less demanding and cheaper to utilize and broadly open to access by mass 
populace of understudy.  

E-learning frameworks as a rule need various instrumentality and programming re-
sources. Cloud reckoning innovations have modified the style during which applica-
tions area unit created and accessed. they're gone for running applications as admin-
istrations over the net on associate filmable infrastructure. currently distributed com-
puting that presents effective scale mechanism will let development of e-learning 
framework be endued with to suppliers and provides another mode to e-learning. [2]. 

Enterprises moving to cloud will in general spotlight moving itself, and not as 
much on what they require when they arrive. While this might be a typical practice, it 
is anything but a best practice. Information incorporation is required in light of the 
fact that we just re-facilitated a portion of our information on a remote cloud benefit 
[3-4]. Along these lines, the stock framework that is as yet running on a centralized 
server in the server farm needs to impart information to the business arrange frame-
work that is presently on Amazon Web Services (AWS).In e-Learning, an incredible 
and expressive nontextual media that can catch and present data, instructional record-
ings are broadly utilized.  

Data and Communication Technologies [5] assume a critical job in the field of 
training and e-learning has turned into an exceptionally prominent pattern of the in-
struction innovation. Notwithstanding, with the tremendous development of the quan-
tity of clients, information and instructive assets produced, e-learning frameworks 
have turned out to be increasingly more far reaching as far as equipment and pro-
gramming assets, and numerous instructive foundations can't manage the cost of such 
ICT ventures. Because of its gigantic favorable circumstances, distributed computing 
innovation rises quickly as a characteristic stage to offer help to e-learning frame-
works. Cell phones, tablets, net books, and other kinds of versatile gadgets are corre-
spondingly keeping clients persistently connected. Increasingly, gadgets are being 
intended to converse with different gadgets and applications without human interces-
sion [6]. 

Cloud computing [7] with numerous favorable circumstances, there are few dan-
gers required with distributed computing. There are issues like inaccessibility of ad-
ministration, i.e., they are down when required. Another issue is of obsolete admin-
istration/stuff arrangement to the customers by the cloud service providers. Similarly 
,lacking of effective and quality support services to their clients is another critical 
concern. Also, non-ability of cloud specialist organization in respecting the admin-
istration level understanding is an extra prong in this rundown 

Cloud computing may be a powerfully elastic framework that provides net primari-
ly based administrations, of times for all intents and functions. With development of 
electronic frameworks and evacuation of paper, virtual innovations and gadgets have 

141



gotten to be essential. the importance of net getting ready and underscores on its sub-
jective and quantitative improvement for a couple of associations or specialized sci-
ence and coming up with understudies [8].  

Consolidating learning objects are a testing theme in light of its immediate applica-
tion to educational programs age, custom-made to the understudies' profiles and incli-
nations. Canny arranging enables us to adjust learning courses in this way profoundly 
enhancing the personalization of substance, the academic prerequisites, and explicit 
necessities of every understudy [9].  

The current e-learning frameworks center around supporting the creation and in-
troduction of learning materials. The correspondence between the students, which is 
likewise a vital factor for an effective learning background is not considered truly 
enough in the present E-Learning Frameworks Moreover, as all traded learning is put 
away inside a discussion, it tends to be investigated or looked by all clients whenever. 
This could give a quick response for as often as possible made inquiries [10]. 

In the field of e-learning has accumulated critical consideration as of late [11]. This 
is since it has permitted clients from around the globe to learn and get to new data. 
This has added to the developing sum of gathered information that is as of now being 
produced through various gadgets and sensors utilized the world over. This has 
prompted the need to examine gathered information and concentrate valuable data 
from it. Machine learning and information examination are proposed procedures that 
can help extricate data and discover important examples inside the gathered infor-
mation. The field of e-learning is researched regarding definitions and attributes. Ad-
ditionally, the different difficulties confronting the diverse members inside the pro-
cess. 

Technology [12] based learning frameworks empower upgraded understudy learn-
ing in advanced education establishments. This examination assesses the components 
influencing conduct goal of understudies toward utilizing e-learning frameworks in 
colleges to enlarge classroom learning. In e-learning, the two reciprocal parts of sci-
entific aptitudes, for example procedural familiarity and theoretical comprehension, 
from a point of view that is identified with present day e-learning conditions and PC 
based evaluation. Instructive foundation of training arithmetic is talked about, and it is 
suggested that the customary book medium has decided a lot of its recorded ad-
vancement, including the traditional style of showing numerical learning [13]. Data 
innovation is probably going to be a rising distinct advantage in learning and educat-
ing of arithmetic, and we contend that the capability of e-learning stages stretches out 
past straightforward penetrate activities to complex issues that are relied upon to en-
hance applied comprehension. 

we give an audit of organization issues related to the reducing of the imperative-
ness utilization. [14] Execute using appropriate procedure to decrease the essential-
ness use is the development of the use of server farms with killing unused servers. 
Advantages of this paper exhibits control the dynamic course of action of virtual ma-
chines, upgrade execution and openness of organizations on IaaS fogs, lining model 
for the proposed movement procedure combining essentialness careful task designs 
save assets of the imperativeness utilization. [15].Large-scale system testing will be 
trying. 
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3  Proposed Work 

 As the fast addition of versatile application plans on contraptions, engineers require 
more prominent quality endorsement research and test robotization mechanical as-
semblies. Supporting on-ask for adaptable versatile testing resources and offering 
bound together convenient test automation organizations. Developing all around de-
scribed rules for compact cloud in different regions. Especially portrayed test models 
and criteria to address the phenomenal features in compact applications. 

 The admin who maintains and manages the application uploads the update, files 
and videos which are the requirements of the end user and the data files are stored up 
in the Amazon web cloud storage. Web storage is intended for storing information 
client-side, while cookies are intended for communication with server and automati-
cally added to headers of all requests. Using online courses for training eliminates the 
need to provide a full classroom setting for students, and this in turn can greatly re-
duce the costs involved in establishing and maintaining an educational space. In some 
instances, it even eliminates the need to hire a direct instructor. And this services are 
used by the client end user after the client server authentication.  

 

  
Fig.2. Framework representation of Providing E-Learning Resources 

The site for instructive foundation, be it a school preparing, fills an assortment of 
needs. It can give the correct data to forthcoming understudies and guardians, discuss 
successfully with the understudy network, contact the overall population and support-
ers with continuous updates and go about as a mouthpiece for the association to the 
external world.  

Consideration has been given to the sitting of schools and fundamental necessi-
ties, sterile and security offices, classroom measure and accessories, class and school 
enrolment, piece of staff regarding prepared and untrained educators, instructor capa-
bilities, school grades, qualification for managerial staff, instructor understudy pro-
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portion, open air offices, research centers for Science and Information Technology, 
accessories and offices for workshops and labs for Pre-employment Education, set-
tlement for educators and understudies, and so on. Consideration was additionally put 
on requirements and space use at Practical Instruction Centers and Departments. 
Structures, plans and details are accessible at the Planning Unit of the Ministry of 
Education. These standards, which will be checked on and refreshed every once in a 
while, will permit the functionaries at the Central Ministry and those in the locales to 
talk with one voice as they urge the country to move in the direction of the accom-
plishment of the base measures expressed in this. 

4 Implementation of Proposed System 

 In e-learning cloud framework, thought for common school understudies Once in the 
wake of completing their school guidance which is right job to pick in their life. Still 
currently there is no such site which extraordinarily made for understudies’ work. In 
this application which have decided about best course to look at, best school in per-
spective of our course and so forth. This site benefits for all understudies and moreo-
ver acclimated to urban school preparing. 

 

5 PSEUDOCODE 

 
STEP1: Login into the application 
STEP2: open the program, type your site for understudy's cloud and view the ap-

plication which have various tab on regions. 
STEP3: In greeting page shows Courses after twelfth Science, best course do in In-

dia, courses after twelfth each understudy must know and so on. 
STEP4: In medical tab, its shows the health oriented tips amd the medical orienta-

tions 
STEP5: In planning tab, its shows best PC courses, top 10 Highest in Demand En-

gineering Stream, List of Best Placement Engineering Colleges in India. 
STEP6: In next career tab, its shows Top 10 Arts colleges in India Schools, for 

what reason do you pick stream, Top 18 courses to do after twelfth Arts stream, and 
so on. 

STEP7: Logout the session.  
The pseudo code in which open the program, type your site for understudy's cloud 

and view the application which have various tab on regions. In point of arrival shows 
Courses after twelfth Science, best course do in India, courses after twelfth each un-
derstudy must know and so on. In planning tab, its shows best PC courses, top 10 
Highest in Demand Engineering Stream, List of Best Placement Engineering Colleges 
in India - Branch keen and so forth. In articulations tab, its shows for what reason do 
you pick articulations stream, Top 18 courses to do after twelfth Arts stream. 

Websites area unit browsed passively, whereas apps area unit used actively. Web-
sites give data, whereas apps facilitate accomplish a task. Websites could have a big-
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ger audience; however, apps have an additional engaged audience. websites area unit 
completely different from apps in their purpose and performance. 

Online tutoring could be a good web site that offers you an opportunity to create 
cash whereas tutoring others from your laptop that want your assistance will request 
for your resolution with awesome features like Categorization of subjects and Tutors 
and Updating Recent Questions and Solutions, Price wise sorting of Solutions, Rating 
and Chatting system for the users, Site Lock Security integration. 

Heaps of completely different organizations will may be utilizing associate format 
which suggests web site that will not emerge to such an extent and it's restricted on 
what quantity neutering the positioning. The custom assembled web site might not 
100 percent work on all gadgets since some formats aren't worked to be internet 
search tool well disposed. they must be redone to suit. Any custom or additional in-
novations area unit impractical to be introduced as layouts keep running on Associate 
in Nursing organized framework. Custom assembled sites embody a gaggle behind 
the business. It begins with an inspired procedure to understand United Nations agen-
cy is that the meant interest, to whom would it not wish to reach, however it 
need/require the positioning to capability and the way to want to seem on the online.  

6 Results and Discussion 

 
E-mentoring headways offer educators another perspective in light of developed tut 

theory, which communicates that adults learn by relating new making sense of how to 
past experiences, by associating making sense of how to specific needs, and by fun-
damentally applying getting the hang of, realizing more reasonable and gainful learn-
ing experiences. 

 

 
Learning change concedes more noticeable understudy knowledge and advances 

understudies' capability, motivation, mental feasibility, and versatility of learning 
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style. The villagers 'know' that the extremely idiots are the authorities. For one thing, 
couple of authorities comprehend that town life, dissimilar to government, is not de-
partmentalized. Endeavor to transform one little piece of it and, as like as not, you 
wind up influencing the connections of a couple, kids' dispositions to their folks, 
standard common help, also, maybe much else other than and basically provides the 
services IaaS, gives business access to vital web architecture, such as storage space, 
servers, and connections, without the business need of purchasing and managing this 
internet infrastructure themselves. 

7 Conclusion 

 
The e-learning arrangement advancement can't ignore the distributed computing 

patterns. Distributed computing for e-learning arrangements impacts the way the e-
learning Software ventures are overseen. There are express assignments that arrange-
ment with discovering suppliers for distributed computing, contingent upon the re-
quirements. Likewise, the cost and hazard administration impacts the way the e- 
learning arrangements in view of distributed computing are overseen. The measure of 
some open mists over various legitimate purviews additionally convolutes this sub-
ject; These worries are viewed as key impediments to more extensive acknowledg-
ment of distributed computing, making them regions of dynamic research and contend 
among distributed computing specialists and backer. There are numerous advantages 
from utilizing the distributed computing for e-learning frameworks.  
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Abstract. One of the recent research developments of obtaining faster 
computation of signal spectra is Sparse Fourier Transform (SFT). This paper 
aims at understanding signal sparsity in the frequency domain and its frequency 
spectra using SFT. In this paper, we show that given a time domain signal 
xwhich is sparse in the frequency domain with only a few number of significant 
frequency components, then x can be recovered completely by an iterative 
procedure wherein the largest frequency coefficients are extracted one by one 
till all the k largest frequency coefficients are retrieved. Later the algorithm was 
used to analyze the frequencies from a real time signal piano and the results are 
compared with FFT based analysis. 

Keywords: Digital signal processing, SFT, Signal sparsity. 

1   Introduction 

Of all the transforms available in Signal Processing, Fourier transform which 
performs time to frequency domain transformation has a dominant role and has a 
number of applications in the field of Engineering, mathematics and applied physics. 
In earlier days, Discrete Fourier Transform (DFT) played a major role in the 
processing of signals. Because of the significant information, one can acquire as a 
result of this transformation, researches in this field boomed by a large number. 
Efforts to reduce the computational time complexity required to perform DFT has led 
to the formulation of several new transforms. Of all these transforms which are 
available today the Fast Fourier Transform remains as the fastest algorithm to perform 
time to frequency domain conversion. However, the FFT makes use of all the samples 
available in the time domain of signal x of length N. On the other hand, if the 
frequency domain is sparse (k non-zero coefficients), then with reduced 
computational complexity the frequency coefficients can be recovered.  In this way, 
the time required for computation can be reduced. The SFT exploits this signal 
sparsity to get efficient results. The Sparse Fourier Transform is from the family of 
sublinear algorithms designed to handle massive data [9]. This transform consumes 
less time as it is not parsing through all the input data unlike DFT or FFT and 
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consumes less memory space to store the transformed information as compared to the 
size of the input data.   
 

𝑋𝑘 = �𝑥𝑛𝑒
−2𝜋𝑘𝑛

𝑁

𝑁−1

𝑛=0

 . 

 
 
The naive implementation of Discrete Fourier transform [2] has the computational 
complexity of O(N2) and the formula of which is given by (1.1). On the other hand, 
the Fast Fourier Transform (FFT) [1] which is a near-linear algorithm invented by 
Gauss in 1805 and re-discovered by Cooley and Turkey in 1965 performs O(N log2N) 
operations. However, the Sparse Fourier Transform which was initially proposed by 
Haitham Al-Hassanieh [3] is a promising technique to reduce this computational 
complexity. Two main aspects of this transform are runtime complexity and sample 
complexity.  The ideal computational complexity that can be attained by this 
algorithm is expected to be O (k log N) [4], where k < N and k represents the number 
of largest non-zero coefficients in the frequency domain. The computational 
complexity achieved so far is O(k log2

2 SFT Algor ithm 

N). Now, coming to the sampling complexity, 
this algorithm requires O(k) samples for exactly k-sparse signals which is much lesser 
than FFT. SFT blends the techniques used in computer science such as hashing, 
randomized algorithm and classical speech processing techniques such as filtering for 
processing the sparse signal.  

The main aim of the Sparse Fourier Transform is to recover the k-largest frequency 
coefficients from the k-sparse input signal with reduced number of computations. The 
overall process is as shown in Fig. 2.1. 

 

 

 

 

 
 

Fig. 2.1. Block Diagram for SFT 
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Step 1: Generating a test sparse signal or getting the dataset of a sparse signal           
(Piano signal).  
Step 2:  Permuting the input signal.  
Step 3:  Filtering the permuted signal.  
Step 4: Down-sampling the filtered signal with a set of co-prime factors whose 
product should be greater than or equal to the size of the input signal. 
Step 5:Estimating the frequency coefficients and their corresponding indexes in an 
iterative manner. 
Step 6: The original spectrum is obtained by using the estimated coefficients and the 
frequency response is plotted. 

2.1 The Spar se Signal 

A sparse signal with few frequencies is given as input. We have taken a real time 
signal like piano which is sparse in the frequency domain. The signal is composed of 
few harmonics and its time domain representation is as shown in the Fig. 2.2.     

 

Fig. 2.2. A Sparse Piano Signal in the time domain with k=6. 

150



2.2 Permutation of Spectra 

For efficient frequency binning in the later stages a random linear transformation and 
phase shift is used in order to spread the frequency spectra [3][8]. A pseudo random 
permutation function is employed which linearly scales and shifts the frequency 
components. The purpose of this permutation function is to evenly spread the 
spectrum so that the frequencies don’t collide during bucketization (hash to bins). 
Since, the probability of more than one frequency component getting binned into the 
same bin is avoided it helps in collision resolution. The permutation function is given 
by Eq. (2.1). 

𝑥′(𝑡) = 𝑥(𝜎𝑡𝑚𝑜𝑑𝑁)𝑒
−𝑗2𝜋𝛽𝑡

𝑛 . 

 

(2.1) 

 

Fig. 2.3. Uniformly Distributed Frequency points in different bins 
 
Here sigma and beta are chosen such that, sigma is an odd number that lies in the 
range [1, N] and beta is an integer lying in the same range. The sigma value chosen 
helps in linear scaling of the time domain signal while the later helps in providing the 
required shift. A modulo by N operation is performed throughout so that the 
frequency spectrum after permutation is also within the range [1, N]. The permuted 
spectrum is mapped back into the original spectrum in the later stages. A sample 
output spectrum after permutation is as shown in Fig.2.3. 
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2.3  Filter  

In order to filter the required coefficients, a filter of size B=N/k is employed resulting 
in B bins each containing B number of samples [4]. The samples are further processed 
to obtain the components. A number of filters are available and can be employed, 
however a rectangular filter employed in the time domain generates a Sinc function in 
the frequency domain which leads to spectral leakage [3] [4]. Thus, in order to avoid 
this spectral leakage, a Sinc function is used in the time domain which produces a 
rectangular filter in the frequency domain. Such a filter preserves the amplitude of the 
frequency component trapped in the bin. Therefore, for a signalx which is sparse in 
the frequency domain with only k number of non-zero frequency coefficients, a filter 
of size [1, B] is built. The permutation performed in the previous stage ensures the 
hashing of not more than one frequency component in each bin. A sample filter in the 
time and frequency domain is as shown in Fig.2.4 andits mathematical representation 
is given by the Eq. (2.2) and (2.3). 
. 

. 
(2.2) 

𝑦 = ℎ(𝑡) . 𝑥′(𝑡)  
 

 

Fig. 2.4. An example of the filter in the time and the frequency domain. 
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2.4 Filter ing & Circular  Convolution 

The next step is to divide the entire frequency spectrum into N/k bins. For this, the 
permuted signal is circularly convolved with the filter function of size [1, N/k] 
resulting in bins with N/k frequency components [4]. The mathematical equation for 
circular convolution is given in Eq. (2.4). An example of Circular Convolution of the 
permuted signal with the filter is as shown in Figure 2.5. 
 

(𝑥 ∗ 𝑦)𝑖  =  � 𝑥𝑗
𝑗∈[𝑁]

𝑦𝑖−𝑗 

 

(2.4) 

 

 

Fig. 2.5. An example of Circular Convolution of the permuted signal and filter. 

2.5 Frequency Estimation 

This step is the most crucial and the entire SFT algorithm revolves around this 
process. Here, the frequency indices along with its coefficients are estimated from the 
filtered signal. Firstly, the filtered signal is down-sampled with a set of co-prime 
factors [3][5]. The prime factors are chosen in such a way that the product of the 
primes should be greater than or equal to the size of the signal N. The n-point FFT of 
the down-sampled signal is obtained, where n denotes the prime number considered. 
As a result of down-sampling aliasing occurs, and ‘n’ coefficients gets aliased 
together.The process is repeated for all the prime factors and hence all the k 
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frequencies are extracted iteratively. The frequency positions are calculated using the 
Chinese Remainder Theorem [6]. 

2.6 Frequency Remapping 

The Frequency estimation step is repeated until all the non-zero frequency 
components are extracted [3]. It is to be noted that the frequencies estimated are from 
the permuted signal and that the original spectrum is obtained by frequency 
remapping and the response is plotted and compared with FFT [1]. 

3 Simulation Results 

In order to test the performance of the SFT algorithm we randomly chose k 
frequencies and set their coefficients randomly to be ranging between 0.1 and 1. The 
output of SFT was compared with Discrete in Frequency FFT (DIF-FFT) [1] and we 
were able to recover the frequency components exactly as in FFT in a much faster 
time and the results are as shown in Fig. 3.1 and Fig. 3.2. 

 

Fig. 3.1. Frequency Spectrum using DIF-FFT. 
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Fig. 3.2. Frequency Spectrum using SFT. 

3.1  Sparsity vs Runtime (in secs) 

We compared the runtime of SFT algorithm with FFT for increasing values of 
sparsity (k) as shown in Figure 3.3 and found that this algorithm tends to outperform 
DIF-FFT every time for differing values of sparsity. 

 

Fig. 3.3. Runtime of SFT is lesser than DIF-FFT 
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3.2  Sample size vs Runtime (in secs) 

The sparsity (k) of the signal was fixed at 6 and the sample size was increased from 0 
to 40,000. It was found that as the sample size increase, the SFT algorithm tends to 
perform much faster compared to FFT. The SFT bests DIF-FFT by almost seven 
times as we increase the sample size as shown in Figure 3.4. 

 

Fig. 3.4. Sample size vs. Runtime. 

4  Conclusion 

In this paper, we have presented a simple and efficient implementation of Sparse 
Fourier Transform using MATLAB for exactly k-sparse signals. The main aim of this 
paper is to show the computational efficiency and reduction in the sample complexity 
over FFT. It is to be noted that the SFT algorithm bests FFT when the spectrum is 
sparse, and it doesn’t outperform FFT when the signal is not sparse. With the 
emergence of big data problems, medical imaging and GPS synchronization which 
requires faster computation it is irrefutable that by exploiting sparsity the computation 
time can be brought down significantly, thus enabling faster computation of signals.  
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Abstract. Driving decisions using data is being followed in most of the 
business units. Industries and Institutions use complex computational tech-
niques to improve and identify their growth trend by using Business Intelli-
gence techniques. Adoption of data mining in educational system(s) is fairly 
new, data mining techniques can detect patterns from the educational system 
data which might be continuous or discrete and drive a prediction rule to identi-
fy the academic performance of students. Our study is focused on exploring 
various factors affecting educational performance of undergraduate students 
based on the data from their course activities.The survey exploresvarious data 
mining techniques applied on educational data and advocates to integrate the 
learning management system with the data pattern models identified. 

Keywords:Educational data mining, Education, Data mining, Mining Algo-
rithms, Learning management system. 

 

1 Introduction 

Educational data mining is the process of extracting significant pattern from the large 
volume of data which helps to bend the data into valuable information. But due to 
rising stage of educational data mining many fail to identify the reason of drop out 
students, low achievers, unemployed students, learning disabilities and poor educa-
tional outcome from the rural areas. Investigating and predicting the academic per-
formance by mining and discovering useful patterns from the educational databases. 
Based on the identified data patterns from the data set create a dynamic learning sys-
tem for learners so as to evaluate the effectiveness of the course, learning process and 
build an intelligent learning system [1]. Data mining strategies are applied in educa-
tional data for the betterment of learning. Learning can be improved by applying for-
mal assessment techniques. The course work design can be analyzed by evaluating 
how the students are using the learning system effectively so that it will help the edu-
cational designers to focus on course design. 
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Learning environment plays a vital role in the assessing the performance of students. 
Factors that cause the differences in performance includesphysical location, resources, 
usage of technology, courses designed and the knowledge of teachers. Our research 
focus is on analyzing the educational trends through investigating the performance of 
students using multiple factors and have an insight of analyzing the learning disabili-
ties of student which affects their educational performance [2]. 
 In the recent years the number of engineering institutions has been increased. They 
produce huge number of graduates every year. Educational institutions try to use 
many educational techniques to educate the students but still there are students com-
pleting the course every year with many arrears, dropping out of the course, graduat-
ing with low scoreand struggling to get employed [13].Data mining in business per-
spective focuses on improving the profit by analyzing the customer activities [24]. 
In the same way the objective of an educational data mining is to increase the perfor-
mance of students by measuring various factors like learning activity data, assessment 
scores which in turn helps in predicting the academic performance of students as well 
as the teachers. Understanding the factors influencing the poor performance and iden-
tifying the root cause of the poor performance is a complex activity. Data mining 
techniquescould be used to evaluate and forecast the performance of students meth-
odologically [3].Nowadays educational institutions collect student data from the day 
of their admission to their course completion. The data include their higher secondary 
data, Assessment scores, Extracurricular activities etc.But the institutions keep those 
data for only tracking purpose they are not using the data scientifically to identify the 
interesting patterns in the student’s data [5]. 
 Making scientific decisions using those data   would help them in improving stu-
dent’s academic performance, to take any proactive actions on improving the standard 
of universities [7]. When these scientific findings presented to students/parents they 
will able to identify their weakness and they can improve their academic performance 
and at the same time when these findings are presented to the management of the 
university/institution which will help them to make decision on improving the quality 
of pedagogics and change to curriculum if required, so it will be the win-win strategy 
for all the associates involved in the academics and it will be bi-directionally tracea-
ble[10]. 
 Students can find their strengths and weakness before their formal assessment 
evaluations. Staff members can prepare their lecture notes/presentations based on the 
findings and they can train the students based on the weakness entity identified, in 
turn parents will beassured of their children performance. Management of the univer-
sity/educational institution can introduce new standards and strategies to their institu-
tions by improving the educational infrastructure at their premises. The adaptation of 
scientific analysis of educational data is important which acts as root source of devel-
oping a skilled working community and entrepreneurs [16-19]. 
Educational data mining is in novice stage and data mining in education is different 
from data mining techniques applied in the banking, stock prediction, fraud detection, 
identifying customer buying trend etc. Even though traditional data mining techniques 
like classification, clustering have been implemented but still the educational data has 
special characteristics like the hierarchy of data and dependency so they need differ-
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ent mining implementation. There are learning management systems which will col-
lect learning analytics data from the students and present it to their parents in turn 
helps the parents to evaluate their ward’s performance in the respective course they 
are rolled in with that learningmanagement system [20–21]. Applying data mining 
techniques in the educational data helps to discover the learning patterns easily rather 
than using statistical methods directly will not be an ease approach. Considerable 
work is done in the education by using data mining techniques, though there are un-
explored areas and there is no global approach many findings requires problem based 
solution [22-23]. 
 The sections of the paper are: third represents the methods on which the study has 
been made, fourth section represents the survey, key findings and interpretation,fifth 
defines the conclusion and future work. 

2 Survey Classfication 

Detailed view of various substantial researches in Educational data mining is present-
ed below. The review involves the identification of Methodology, Conclusion/Future 
Work directed. The papers identified are classified based on thefollowing factors 
which might be used in prediction rules in  
 
2.1 Predicting the academic performance based on Pre & Post Enrollment factors. 
 
2.2 Predicting the academic performance using Socio-Economic Factors. 
 
2.3 Predicting academic performance based on learning disabilities if any. 
 
2.4 Correlation between Enrollment factors and Employability. 

3 Related Works 

Behdad Bakhshinategh [1] tailors new taxonomy for Educational Data Mining by 
setting it as the precisesubdivision of data mining. EDM applications are grouped 
under: Student modeling, Decision support system and others. Student modeling in-
cludes the following application areas: predicting student performance, prediction by 
attainment of learning outcomes, profiling & grouping students and Social network 
analysis. Decision support system includes: Providing reports, creating alerts for 
stakeholders, planning and scheduling, creating courseware, developing concept maps 
and generating recommendation. Others include: Adaptive systems, evaluation and 
scientific inquiry. Based on the availability of data the EDM will grow by yielding 
new applications under the groups categorized.  
 
Unemployment rate in Australia has been analyzed by Monjurul Alom by studying 
the perception of education from primary level to university level [2]. The prediction 
of finding the root cause of unemployment rate between male and female has been 
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performed by passing the Educational data in statistical software program Orange and 
Wilson calculator. By experimenting to find what is the role ofthe gender when the 
student commences his/her education and completes. The finding has been derived by 
determining the effect size and the shortfall of completion with the level of statistical 
significance. The findings constitute gender plays an important role that there are 
major discrepancies in the completion rate among certain states between male and 
female.  
 Sadiq Hussain created a framework usingWaikato Environment for Knowledge Analy-
sis [WEKA] [4]. The data has been collected from three colleges in Assam, India with 
24 attributes. Collected data has been passed to the WEKA tool to find the most sig-
nificant attributes for the classification. WEKA have inbuilt machine learning classi-
fication, clustering and associative algorithms.  Dataset has been experimented using 
J48 classifier, Bayes net, Random forest, Part classifier algorithms. Depending on the 
correctness and the classification errors obtained from the result it has been concluded 
that the random forest classification method was the most appropriate algorithm for 
the dataset and the feature selection should be derived by identifying the most influen-
tial attributes available in the data.  
 Raheela Asif and Agathe Merceron [5] proposed a methodology to identify student 
performance only by using their academic data of a four-year graduation data without 
using any socio-economic data and demographical data. Students are clustered using 
their exam marks of each course every year   to study the academic progress every 
year. Finally, a heat map is generated by mapping the prediction and progression to 
analyze whether the pragmatic policy of the institution has been designed to identify 
high performing and low performing students. Most importantly from the findings it 
is noted that the students who evolve good at university doesn’t had a good progres-
sion in their school. 
 The assessment ofanalyzing the efficiency of educational data mining techniques to 
early predict the failure of students in new programming courses have been done us-
ing WEKA [3]. The key areas focused to improve the accuracy of prediction are data 
preprocessing and fine tuning of data mining algorithms. 
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Figure -1:Generalized workflow of Student Performance 

Classification using WEKA 

 

Data has been taken from two sources one from on-campus and other from distance 
mode. Data preprocessing has been done by reducing large number of attributes by 
keeping only the required attributes using WEKA. Identified algorithms have been 
configured to improve the performance, the fine-tuned algorithms are Decisiontree, 
Support vector machine, Neural network and Naive bayes.Grid search implemented in 
Support Vector Machine proved a good accuracy level compared to other mining 
techniques. 

 Hilal Almarabeh [6] determined the accuracy of different data mining tech-
niques in WEKA using educational data. The dataset of 225 instances with ten 
attributes has been used to predict the effective decisions which will advance and 
progress the performance. Different classifiers are used and the comparisons are made 
based on the accuracy derived.Best classifier has been identified based on the per-
centage of error measures identified. Among the available data mining technique 
experiment, results show that Bayesian network has the best performance among 
other classifiers. 
 Ariouat projected a two-step clustering technique in which first cluster contains 
alike trainee profiles using performance indicators employability and time. Second 
cluster contains alike profiles using AXOR algorithm [clustering algorithm]. Based on 
the training data the second partition is identified withefficient training logs. A new 
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clustering and classification technique has been developed by takingsemantic annota-
tions on event logs into account. Intend to develop classification techniques to split 
semantically annotated event logs based on traces distance from a set of process mod-
els or templates defined at the abstract level [7].  
 Alejandro Pena Ayala [9] reviews on the methods and materials used in the data 
mining with the educational data. The data mining models are categorized into de-
scriptive and predictive models where the descriptive models use unsupervised learn-
ing   to     produce relations, interconnections between the mined data whereas the 
predictive models imply supervised learning to discover the hidden /future values of 
the dependent variable used in the mining. The results help us to identify the patterns 
in educational data mining based on the analysis of student performance modeling, 
analysis of assessment, analysis on student feedback, analysis of teacher support, 
curriculum and domain knowledge. Overall the strength, weakness, opportunities and 
threat [SWOT analysis] ofeducational data mining has been analyzed. 
 Strength of EDM is identified as its baseline is robust and supported by data min-
ing. There are specialized events for EDM for its growth and brining in research pro-
jects into it based on the new learning trends. The weakness identified as many of the 
educational data mining approaches are applied only to a trivial part of the data min-
ing repository items like   different frameworks, algorithms. Learning through non-
conventional educational methods, personalized teaching, learning through video 
platforms are identified as the great opportunities. A standard terminology, a common 
logistic, reliable framework, and open architectures are demanded to be proposed, 
accepted, and followed by the EDM community. 
 Archer Elizabeth worked on a case study to identify the success and retention rate 
of a student by including the socio-economic factors and to develop a commercial 
product in the higher education market [10]. A pilot project ShadowMatch developed 
in university of South Africa has been used in this analysis. Student’s Socio-economic 
data has been classified into student identity and attributes, student walk and institu-
tional identity and attributes. Student identity collects data which comprises of de-
mographics, intellectual, emotional, attitudinal, and perception related data. Student 
walk comprises of mutual interaction between the student and the institution. Institu-
tional identity and attributes comprises of history, location, demographics, percep-
tions, academic, non-academic and expectations. Based on the above collected data a 
social critical model has been developed to predict the student success.ShadowMatch 
has been used in commercial environment for managing the employee profiling here 
it has been used to predict student success by developing a social critical model. This 
implementation provides aglimpse into the complexities that the higher education 
institutions may face in a dynamic education landscape where technology is changing 
so rapidly which increased the reliance on external learning environments like udemy, 
pluralsight. 
 Association rule has been applied to identify the performance of students in a com-
puter science based post graduate course [11]. The analysis has been done by associ-
ating the students with and without computer science background in their under grad-
uation. Along with this the performance of post graduate students has been predicted 
by using association analysis on the marks they have submitted during the admission. 
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The weak students have been identified by constituting the frequent item set and rule 
generation by applying Apriori algorithm in WEKA.The frequent item set is generat-
ed till the minimum   threshold interval is reached; the search space will increase 
based on the number of occurrence of the objects in the data. Apriori property has 
been used to decrease the search space and robust association rules are generated 
based on local, global frequent item set. This method is robust when the data size is 
smaller. 
 Lorraine Dacre Pool frames an employability development profile, “CareerEdge” 
[12] to fill the gap in analysis of unemployment in the graduate   students.Data has 
been collected from 807 under graduate students for factor analysis. This model influ-
ences the students to focus on career development learning perceived during their 
work experience which they can implement in their academic studies. This model has 
been defined that it will enhance the course subject knowledge and understanding. 
The 807student data collected has been split into two groups one for exploratory fac-
tor analysis and other one for confirmatory factor analysis. 
 Level of education in Bangladesh has been analyzed using the geospatial attributes 
along with the educational data [14]. Key objective is to examine the educational 
difference in the urban and rural areas of Bangladesh by merging the educational data 
and geo spatial data.Student data has been collected from primary school level to 
higher secondary level from various urban and rural areas.Data comprises of academ-
ic data along with the spatial attributes of the respective student and the educational 
institution.OpenGeoDa has been used to apply Exploratory spatial data analysis 
[ESDA] techniques. Auto correlation has been derived by using univariate and multi 
variate Local indicators of spatial association [LISA]. A thorough spatial analysis has 
shown how these methods can be used to extract more value from existing datasets. 
The analysis presented clearly shows that there is some spatial consistency in the 
distribution of education indicators, poverty and educational establishments in Bang-
ladesh.The heat maps justify that educational level is directly proportional to the spa-
tial properties. 
 To predict undergraduate student’s academic achievement based on the role of the 
curriculum, time investment and self-regulated learning [15], Marjolein Torenbeek 
used structural modeling equation to study the relationship between self-regulated 
learning, time investment, curriculum characteristics by using the data of two hundred 
graduate degree students from four different degree programmes.The most impacting 
factor of the academic performance is derived by comparing the covariance matrix 
from the models and recommends self-regulated learning with more practical sessions 
shows good improvement in the performance. 
 Karel Dejaeger [16] predicted student satisfaction using data mining techniques. 
The scope of the analysis is to help the educational institution management to take 
strategic decision based on the student satisfaction ratio. Two data sets from two dif-
ferent educational institutions were taken up for analysis; the data has been collected 
in the form of survey. Student satisfaction is evaluated by using decision trees, neural 
networks, support vector machine and logistic regression.In this case the standard 
deviation is best at 1% level for Classification and Regression tree[CART] decision trees 
compared to other mining techniques.The management of the educational institution 
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preferred decision trees for its symbolic representation format like univariate decision 
tree and detailed orientation. 
 Different data mining techniques has been used by Edin Osmanbegovic for predict-
ing student performance [17]. Techniques used in the evaluation are naive bayes, 
decision tree, multi-layer perceptron. Data is collected using a questionnaire survey. 
Statistical testing methods like chi-square test, one r-test, info gain and ratio test are 
used against the algorithms to derive the result set. Attribute ranking has been done by 
collecting the average value of the algorithms to find the predicting model to measure 
the academic performance that is user friendly for professors or non-expert users. The 
experiment can beextended with more distinctive attributes to get more accurate re-
sults, useful to improve the students learning outcomes. It has been determined that 
decision tree can be used in this case because a reasoning process can be given for 
every prediction. Also experiments can be done using other data mining algorithms to 
get a broader approach, more valuable and accurate outputs. 
 Prediction of learning disabilities of school-age children was done by Julie M. 
David and Kannan Balakrishnan [18]. This is the mostly untouched attribute in the 
educational data mining, many educational data mining research focus on the attrib-
utes comprised of pre-enrollment/post-enrollment, Socio-economic factors. Some 
types of learning disability have been listed below. 

 
Table 1.Types of Learning Disabilities [18] 

Sno Types 
1 Difficulty with Reading 
2 Difficulty with Spelling 
3 Difficulty with Handwriting 
4 Difficulty with Written Expression 
5 Difficulty with Basic Arithmetic skills 

6 Difficulty with Higher Arithmetic 
skills 

7 Difficulty with Attention 
8 Easily Distracted 
9 Difficulty with Memory 
10 Lack of Motivation 
11 Difficulty with Study Skills 
12 Does Not like School 
13 Difficulty Learning a Language 
14 Difficulty Learning a Subject 
15 Slow To Learn  

 
If a student shows difference in areas other than the areas he/she performing well and 
difficulty of experience in certain functioning areas then the student termed to have 
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learning disabilityE.g.:listening, reading, performing math etc.Prediction of learning 
disability has been compared by using rough set theory and support vector machine. It 
has been justified that rough set theory is good in accuracy than support vector ma-
chine. Support vector machine categorized under supervised learning will produce 
less accuracy when applied to the large datasets which might contain incomplete data 
or attributes. In rough set theory, dataset has been characterized in to Information 
tables and decision tables. Information table contains the data and the decision table 
contains the decision which should be carried out based on the condition met. Rough 
set theory which works efficiently even with a data set contains inconsistent, ambigui-
ty of data. 

 

Table-2: Key Findings and Interpretation 

Sn Year, Author(s) Title Journal Methodology Interpretation  

1 

B.Bakhshinategh
,Osmar R.Zaiane, 
Samira ElAtia, 
Donald Ipperciel 

Educational 
data mining 
applications and 
tasks: A survey of 
the last 10 years 

Spring-
er,Education and 
Information Tech-
nologies (Volume 
23, pp 537-553), 
January 2018 

Classification 
and Regression 

Different categories and sub 
categories has been identified 
from the learning management 
systems and existing surveys to 
propose a new taxonomy on 
EDM tasks. These task should 
be made customizable and new 
model can be designed dynami-
cally [1]. 

2 
B.M. Monjurul 

Alom, Matthew 
Courtney. 

Educational 
Data Mining: A 
Case Study Per-
spectives from 
Primary to Uni-
versity Education 
in Australia 

International 
Journal of Infor-
mation Technolo-
gy and Computer 
Science(Vol 2018, 
2, 1-9) 

Classification 
and Regression 

 Impact of gender with re-
spect to education in a closed 
data set using statistical tools 
like Wilson Calculator and 
Orange. The process can be 
executed in a larger data set by 
considering the social economic 
factors [2].  

3 

Evandro B. Cos-
ta, Baldoino Fonse-
ca, Marcelo Al-
meida Santana, 
Fabrísia Ferreira de 
Araujo, Joilson 
Rego. 

Evaluating the 
effectiveness of 
educational data 
mining techniques 
for early predic-
tion of students' 
academic failure 
in introductory 
programming 
courses. 

Elsevier (Com-
puters in Human 
Behavior  247-256, 
Feb 2017) 

Decision Tree, 
Support Vector 
Machine, Neural 
Network and Naïve 
Bayes using WEKA 

Depth of attributes has been 
limited by considering only vital 
attributes from a single universi-
ty. Accuracy level has been 
identified by fine tuning certain 
algorithms. We can include data 
from other universities and 
check the accuracy level by 
repeating the process [3]. 

4 

Sadiq Hussain, 
NeamaAbdulazizDa
han, FadlMutaher 
Ba-Alwib, 
NajouaRibata. 

Educational 
Data Mining and 
Analysis of Stu-
dents Academic 
Performance 
Using WEKA. 

Indonesian 
Journal of Electri-
cal Engineering 
and Computer 
Science Vol. 9, 
No. 2, pp. 
447~459, February 
2018. 

J48, PART, 
Bayes Net, Random 
Forest,WEKA(Data 
Mining Tool). 

The students’ academic per-
formance was evaluated based 
on academic and personal data 
collected from 3 different col-
leges from Assam, India. Based 
on the accuracy and the classifi-
cation errors one may conclude 
that the random forest classifica-
tion method was the most suited 
algorithm for the dataset [4].  
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5 

Raheela Asif, 
Agathe Merceron, 
Syed Abbas Ali, 
Najmi Ghani 
Haider. 

Analyzing un-
dergraduate 
students' perfor-
mance using 
educational data 
mining. 

Elsevier Vol-
ume 113, Pages 
177-194,Oct 2017. 

Decision Trees 
and Clustering. 

Predicted student perfor-
mance by using only marks 
without using any socio-
economic data. 
Study whether the design of the 
heat maps can be refined to 
extract the indicators of low and 
high performance without run-
ning the algorithms for predic-
tion before [5]. 

6 HilalAlmarabeh. 

Analysis of 
Students' Perfor-
mance by Using 
Different Data 
Mining Classifi-
ers. 

I.J. Modern 
Education and 
Computer Science, 
8, 9-15, Aug 2017. 

Naive Bayes, 
Bayesian Net, ID3, 
J48, Neural Net-
works tested in 
WEKA(Mining 
Tool). 

Different classifiers are used 
and the comparisons are made 
based on the accuracy among the 
classifiers and different error 
measures are used to determine 
the best classifier. Experiments 
results shows that Bayesian 
Network has the best perfor-
mance among other classifiers 
[6].  

7 
H. Ariouat, A. 

Hicheur-Cairns, K. 
Barkaoui, J. Akoka 

A two-step 
clustering ap-
proach for im-
proving 
educational pro-
cess model dis-
covery. 

IEEE lecture 
notes. 339. 
10.1007/978-3-
662-46578-3_73, 
August 2016. 

Clustering 
Technique 

Develop new clustering and 
classification techniques taking 
into account semantic annota-
tions on event logs. Intend to 
develop classification techniques 
to split semantically annotated 
event logs based on traces’ 
distance from a set of process 
models or templates, defined at 
the conceptual level [7]. 

8 Pena-
Ayala,Alejandro 

Educational 
data mining: A 
survey and a data 
mining-based 
analysis of recent 
works. 

Elsevier,Vol. 
41, No. 4, pp. 
1432-1462, 2014. 

Statistical and 
Clustering Process-
es 

Identified kinds of educa-
tional systems, disciplines, tasks, 
methods, and algorithms. 
A standard terminology, a com-
mon logistic, reliable frame-
works, and open architectures 
are demanded to be proposed, 
accepted, and followed by the 
EDM community [9]. 

9 

 Archer, Eliza-
beth, Yuraisha 
Bianca Chetty and 
Paul Prinsloo 

Benchmarking 
the Habits and 
Behaviors of 
Successful Stu-
dents: A Case 
Study of Academ-
ic-Business Col-
laboration. 

International 
Review of Re-
search In Open and 
Distributed Learn-
ing,Vol 15, No 1, 
2014. 

Experimental 
Usage of Employee 
Profiling Software-
ShadowWatch 

Experimented the usage of a 
commercial product 
generallyused for employee 
profiling in corporate, for higher 
education environment. 
Providesa glimpse into the 
complexities faced by education 
institutions in a dynamic higher 
education landscape where 
technology is changing so rapid-
ly that increased reliance on 
external providers by support 
functions will be required [10]. 

10 

Pool, Lorraine 
Dacre, 
PamelaQualter, and 
Peter J. Sewell 

Exploring the 
factor structure of 
the CareerEDGE 
employability 
development 
profile. 

Education and  
Training Monitor 
56.4 (2014): 303-
313,2014. 

Exploratory and 
Confirmatory factor 
analysis.  

Emotional Intelligence, Self-
Management, Work and Life 
Experience are found to be 
important factors for employa-
bility development profile [12]. 
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11 

 Mridul Khan, 
A.K.M.Zahiduzzam
an, Mohammed 
NahyanQuasem and 
Rashedur M. 
Rahman. 

Geospatial 
Data Mining on 
Education Indica-
tors of Bangla-
desh. 

IJCA, Vol. 20, 
No. 1, March 
2013. 

Spatial Autocor-
relation, Spatial 
Regression, Open 
GeoDa(GIS Tool) 

A thorough spatial analysis 
has shown how these methods 
can be used to extract more 
value from existing datasets. The 
analysis presented clearly shows 
that there is some spatial con-
sistency in the distribution of 
education indicators, poverty  
and educational establishments 
in Bangladesh [14]. 

12 
Torenbeek, M., 

Jansen, E., and 
Suhre, C.  

Predicting un-
dergraduates' 
academic 
achievement: the 
role of the curric-
ulum, time in-
vestment and self-
regulated learn-
ing.  

Studies in 
Higher Education. 
2013; Vol. 38, No. 
9. pp. 1393-1406, 
Nov 2013.  

Structural Equa-
tions Modelling, 
Correlation Matrix 

Examined two variables, 
Pedagogical approach and skill 
development in the first 10 
weeks of enrolment. Academic 
achievement is evaluated by 
applying curriculum variables in 
structural equations modelling 
[15]. 

13 

K. Dejeager, 
F.Goethals,A. 
Giangreco, L. Mola 
B. Baesens 

Gaining in-
sight into student 
satisfaction using 
comprehensible 
data mining 
techniques. 

European Jour-
nal of Operational 
Research 
218.2,548-
562,2012.  

Decision Trees, 
Neural Networks, 
Support Vector 
Machine, Logistic 
Regression 

Determined student satisfac-
tion for a particular course 
through survey data collected 
from two educational institu-
tions. Accuracy level of algo-
rithms has been evaluated from 
the collected dataset and Lo-
gistic regression produced good 
accuracy [16]. 

14 
Osmanbegovic, 

Edin and Mirza 
Suljic 

Data Mining 
Approach for 
Predicting Student 
Performance. 

Economic Re-
view – Journal of 
Economics and 
Business, Vol. X, 
Issue 1, May 2012. 

Chi-Square Test, 
One R-Test, Info 
Gain and Ratio 
Test, Naive Bayes, 
Decision Tree 

Found predicting model for 
academic performance that is 
user friendly for professors or 
non-expert users.The experiment 
can be extended with more 
distinctive attributes to get more 
accurate results, useful to im-
prove the students learning 
outcomes. Also, experiments 
could be done using other data 
mining algorithms to get a 
broader approach, and more 
valuable and accurate outputs 
[17].  

15 Balakrishnan, 
Julie M. David 

Significance 
of Classification 
Techniques in 
Prediction of 
Learning Disabili-
ties 

International 
Journal of Artifi-
cial Intelli-
gence&Applicatio
ns, Vol 1, No.4, 
Oct. 2010, pp 111-
120 

Rough Set The-
ory and Support 
Vector Machine. 

Accuracy level of predicting 
the learning disabilities of 
school-age children has been 
exercised using a large dataset. 
Rough Set theory produced 
results with good accuracy level 
[18]. 

4 Research Gap 

To predict the academic performance of a student, different categories and sub-
categories has been identified from the learning management systems by using only 
the vital indicators. The academic performance prediction is not only to identify the 
performance of the student instead it should act as a gateway to improve the perfor-
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mance. Some researches have shown the association of academic performance with 
spatial attribute [11] and using learning disabilities [15]. Experimental usage of a 
commercial product which is generally used for employee profiling in corporate used 
in educational environment renders the proportionality between competency and aca-
demic performance [9]. Factors like economic, social opportunity, communication 
gap and data from online learning systems has not been included in the data collection 
which helps in the root cause analysis of the performance predicted. The following 
preliminary workflow represents the flow of data to the mining system based on the 
gaps identified to focus on continuous improvement. 

 
Figure -2: Integration of LMS with mining tools. 

 

 

 
 
 
 
 
 
 
 
 
 
 

 
 1   Set S as the source data: 
   *S Comprises of Academic Data + Data from Intelligent tutoring systems..   
 2   Set D as the E-R model to be defined: 
 3   Let E be the entity. 
 4   Let A be the attributes in the source data S1 and S2. 
 5   Define E based on the source data: S. 
 6   Establish the relationship between the entities by mapping the selected attribute. 
 7   Build S based on the data model D. 
 8   Pass S to Learning management system. 
 9   Apply the selected mining technique. 
 10  Identify the pattern. 
 11  Repeat step 8 to train the dataset with different classifiers. 
 12  Access the findings. 

 
 Table-3: Pseudocode of the workflow 
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5 Conclusion and Future Work 

Significant amount of work has been done in predicting academic performance but 
the factors like Enrollment attributes, Academic scores, Social factors influence the 
conditional probability on each other, Say the academic scores might impact the em-
ployability. There are cases where the above factors are conditionally independent on 
other, say the Spatial attribute might not be a factor in some scenarios to influence on 
the academic performance of a   student so there might be a downfall in the prediction 
rule. To initiate the analysis on educational data start with mining tools like WEKA, 
Rapid miner and test the data framewith identified attributes against the suitable min-
ing techniques.  
 
The challenge faced by many educational institutions is developing students skillfully 
to get employed because institutions fails to implement intelligent tutoring system and 
to get data from their learning systems to guide their students. An integrated approach 
to be followed with all of the above factors by summing up the non-cognitive factors 
(attitudes, special skills), learning disabilities, geographical attributes so that the re-
sultant input vector to the data mining system will be enriched and increase the preci-
sion rate of the prediction. The universities should use intelligent tutoring system 
which should be integrated with the learning management system to improve student 
performance in long term. The data from learning management system of the univer-
sity should be integrated with the data mining tools and the prediction models should 
be rich in usability for the management and professors to guide their students for con-
tinuous improvement. 
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Abstract. Wireless Sensor Networks consist of thousands of sensors to monitor 

the environment. The sensors nodes when operating in a harsh environment are 

prone to energy depletion, hardware failure and other attacks. If a sensor node 

fails, its load is transmitted to the neighboring node where the load increases 

making that node to fail which leads to the cascading failures in the sensor 

nodes. The invulnerability of WSN needed to be established. The 

invulnerability can be achieved in the network by using a threshold value. If the 

node’s value is below the threshold value then there is no chance for cascading 

failure to occur. If the node’s value is nearer to the threshold value then some 

preventive measures can be taken by reducing the network performance and the 

energy dissipation by selecting efficient cluster heads. If the node’s value goes 

completely beyond the threshold value then the performance of the network can 

be completely reduced and the nodes can be relocated using capacity expansion 

schemes.  

Keywords: Invulnerability, Cascading failure, sensor node, cluster head, WSN.  

1   Introduction 

Wireless Sensor Networks consists of many sensors to monitor the environment. They 

are deployed easily and covers a wide range of applications. In most of the cases, the 

WSN’s are made to work in some harsh conditions where the nodes are prone to 

hardware malfunction, energy depletion and even attacks. Due to this, the failure of a 

sensor node splits from its connected topology and reduce the coverage of the 

network. So, researches are being made to build an invulnerable network. The 

research on the invulnerability of the network focus on the availability and 

connectivity once the network faces failure, but fails to understand how network can 

be kept away from failure.  

  The sensor node’s capacity transmits the load is small due to the limitation in the 

hardware cost. When the data load is more than the capacity of the sensor node then 

the sensor fails. When a sensor node fail, the data transmitted through the failed node 

selects a new route for data transmission. Hence, the load is redistributed. The “relay 
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load” and “sensing load” concepts are used. A cascading failure model is built for 

clustering WSN based on this. The performance of the sensors is evaluated with the 

use of a threshold value. If the sensor node’s value is less than the threshold value 

then no cascading failure occurs but if the value of the node is near to the threshold 

value, some preventive measures are to be taken. An efficient cluster head is to be 

selected and then the load of the sensor is redistributed. 

  To reduce the damage caused by the cascading failure, the capacity is expanded and 

is divided into two sub phases- find which node to be selected and the way how the 

capacity can be allocated. The capacity expansion scheme is done with the mobility 

management technique where the sensors relocated. For that a selection scheme is 

proposed which selects a node for expansion of capacity and a capacity allocation. 

2   Related Work 

Hsiang-Hung Liu et.al.[1] proposed an electricity-green routing protocol that 

maximizes the general system overall performance. A progressed protocol known as 

instantly-line routing (SLR) is evolved in WSN to assemble an instantly course the 

use of two hop facts without the help of the geographical statistics. The SLR scheme 

used for its more advantageous overall performance to preserve power while in 

comparison with rumor routing protocol. In this, several improvements are made to 

raise the route ratio and reduce hop counts the usage of the SLR scheme against the 

RR scheme. The main idea of the SLR protocol is to maintain the occasion and path 

of query direct.  The best hops of facts are recorded instead of recording all the nodes 

that are visited. The hassle of the understanding is that most appropriate routing in 

electricity restrained networks isn’t practically feasible.  

 

Felix Dobslaw et.al.[2] proposed a consumer defined give up-to-give up reliability 
approach known as SchedEx a popular heuristic scheduling set of rules produces 
schedules. The more the reliability demand, the higher SchedEx plays compared to 
the approach to optimally enhance the reliability through repeating the maximum 

rewarding slots incrementally until a closing date. SchedEx has an extra calmly 
disbursed development effect at the algorithms but the Incrementer supports the 
schedules used through positive scheduling algorithms. The trouble of this paper is 
that the person latency bounds aren't considered for the specific flows in the 
community. 

 
Jiajia Song et.al.[3] proposed a dynamic simulation version of both strength 

networks and protection structures, which could simulate a greater variety of 
cascading outage mechanisms relative to present quasi-consistent-nation (QSS) 

fashions. The version and the demonstration on how different mechanisms have 
interaction are described. This paper provides the layout of and effects from a new 
nonlinear dynamic version of cascading failure in strength systems (the Cascading 
Outage Simulator with Multi-manner Integration Capabilities or COSMIC), used to 

examine a wide variety of different mechanisms of cascading outages. COSMIC, 
represents a Power system as a hard and fast of hybrid discrete/continuous differential 
algebraic equations, concurrently simulating safety systems and device dynamics. The 
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problem of this paper is that COSMIC, is probably too gradual for lots massive-scale 

statistical analyses. 
 
Lina Xu et.al. [4] provided the survey at the clustering techniques to increase the 

Network sturdiness and beautify power efficiency with smart network choice answers 
that extraordinarily benefit the QoS and QoE in IoT. This paper discusses about the 

specific clustering algorithms for use within the WSN while thinking about the 

demanding situations in making use of to the 5G IOT scenarios. The algorithms used 
for survey are Vornoi and Non-Vornoi based approaches where the Vornoi based 

totally approach consists of LEACH and HEED algorithms while Chain and Spectrum 
are Non-Vornoi based tactics. Some of the limitations whilst thinking about the 5G 

IOT primarily based situations are that there is restricted paintings concerns 

community coverage whilst comparing community lifetime. 
 

Ye Cai et.al.[5] proposed a version for interdependencies between strength 

structures and separate information networks, and also to examine the impacts on 
cascading screw ups. The features of communication networks are embedded into 

dispatching records networks. The structures of dispatching information networks are 
usually classified into types they are double-big name and mesh. The correlation in 

double-big name network and electricity systems is “diploma to diploma,” but 

“degree to betweenness” is the correlation for mesh networks. The interactive model 
among power grids and dispatching statistics networks is supplied via a dynamic 

strength drift model. 

 
Xianzhong Tian et.al.[6] proposed a routing protocol referred to as Network 

Coding and Power Control primarily based Routing is offered for unreliable wireless 
networks to save energy. The proposed model consists of network coding mechanism 

and considers dynamic transmit power and the variety of packet transmissions. The 

proposed model uses the derived network coding advantage in making wise choices 
on whether to apply network coding or now not such that electricity consumption is 

appreciably decreased. The limitation of this paper is there's complexity on safety 

occurs due to the increasing interdependence between electricity systems and 
dispatching statistics networks. 

 
Priyanka Dey et.al.[7] proposed an evaluation of the propagation of screw ups, in 

phrases of line outages, combined with the topological traits of the grid aids to take 

corrective movements to store machine from entire crumble. It helps to research the 
development of the blackout and apprehend its nature and depth. This motivates to set 

up the connection between the community topological traits and cascading failure in 

the energy grid. In this, the simple topological characteristics of the energy 
community are studied and the common propagation of failure underneath varying 

topological situations is calculated as a branching system parameter. At first a 
comprehensive look at of the topological features of the one-of-a-kind strength grid 

networks is presented. The 4 primary statistical metrics selected for complicated 

network analysis are common degree, average direction duration, clustering 
coefficient and algebraic connectivity. The issue of this paper is to analyses the 

machine’s interconnections to set up a robust strength grid layout. 
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3   Proposed System 

The proposed system for invulnerability against cascading failure is discussed below. 

The proposed system is split into the following section Cluster Head Selection, Load 

Redistribution, Mobility Management and Capacity Expansion. The Cluster Head 

Selection section is used to select a node as a cluster head from the cluster using the 

Leach algorithm where a node will be selected as a cluster head at a time interval. 

Once the cluster head is chosen the load to be distributed from the sensor node to the 

cluster head is done by the sensing load and the load to be distributed from the cluster 

head to the sink is done by the relay load. 

   
  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

Fig. 1. Proposed Architecture for invulnerability against cascading failure in WSN 

3.1   Cluster Head Selection  

The reason for the cascading failure is the overloading of the sensor nodes in the 

network. One way to avoid the cascading failure is to select an efficient cluster head. 

This can be done by using the LEACH (Low Energy Adaptive Clustering Hierarchy) 

protocol. The LEACH protocol is a protocol based on clustering which minimize the 

energy loss in the networks. The protocol selects randomly the sensor nodes as cluster 

heads and performs periodic election so that the energy loss faced by the cluster head 

nodes to communicate with the base station is spread all over nodes in the network. 

The operation in LEACH has 2 divisions. 
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3.1.1   Set-Up Phase 

 

In set-up phase, each sensor node randomly selects a number between 0 and 1 and if it 

is lower than the threshold value, then that sensor node will be considered as the 

cluster head. Nodes that were once cluster heads will not be selected again and equal 

energy will be spread across the network. After the selection process, the cluster head 

informs its selection process to other sensor nodes and provides TDMA to the cluster 

members. 

3.1.2   Steady Phase 

In this phase, the TDMA schedule is used for the data transmission where the base 

station receives the aggregated data from cluster heads. The cluster head once selected 

will not be taken again. So that, every sensor node has the chance to be the cluster 

head in the cluster.   

3.2   Load Redistribution  

 

In clustering WSNs, the sensor node’s load can be of sensing and relay loads. The 

network operates normally when the initial data load of the sensor node is less than 

the capacity of the node. When a cluster member fails, the data cannot be sent to its 

cluster head. The relay load is not taken, so that no extra data load is transferred to 

other sensor nodes. Thus, when the cluster member fails, it does not lead to cascaded 

failure.  

 When a cluster head node fails, the cluster member carrying the sensing load will 
also be failed as the link to the cluster head is cut-off. But the relay load that came out 
from the failed cluster head will be resent and will be again distributed to the 
neighboring nodes. 

3.3   Mobility Management 

The mobility management is carried out by the concept of sensor relocation. The 

sensors are relocated to deal with any failure of sensor node. The sensor relocation is 

done in two phases such as Identification of redundant sensors and Relocation of the 

sensor to the target location. Grid Quorum solution is used, to quickly identify the 

redundant sensors with low message overhead and cascaded movement to relocate the 

sensors efficiently.  

3.4   Capacity Expansion 

If a cluster head has more capacity to deal with load that is transferred from the 

neighboring cluster heads, the cascading failure stops. Therefore, increasing the 

capacity of the node is an effective method. An Expansion scheme and Capacity 
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scheme can be used, so that the network invulnerability against cascading failure is 

improved using expansion-selection scheme and capacity allocation scheme. 

4   Experimental Result 

The NS2.35 Simulator is used to carry on with the experimental results where the 

Cluster Head Selection done with the Leach algorithm is given below. 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Cluster Head Selection using Leach Algorithm 

5   Conclusion  

Wireless Sensor networks operating in unattended conditions are prone to attacks 

leading to the failure of some nodes leading to the cascading failure in the network. 

To improve the invulnerability of the network against the cascading failure a 

threshold value is maintained. If the node’s value is less than the threshold value, then 

no failure occurs. If the value is nearer to the threshold, then an efficient cluster head 

is selected and the load redistribution process is maintained. To reduce the cascading 

failure, the capacity of the node is expanded by relocating the sensor nodes. 
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Abstract—Mobile phones usages are emerging as fast as the evolution of a man. Starting 

from the sunrise to sunset people are constantly using the mobile phone. It has more features 
like gaming, music, camera, alarm, etc. and people are using it to perform their day-to-day 
tasks. Even though the mobile phone has a lot of benefits, it also leads to life threatening 
problems due to pedestrian collision. The probability of such incidents may happen, when the 
pedestrians are not taking their eyes form the mobile phone while walking or crossing the 
road, so they met with an accident which causes serious injuries. To avoid such happenings 
and to notify the pedestrians about the obstacles, a mobile application called Pedwarn is de-
veloped with the help of built in phone sensors like accelerometer sensor, gyroscope sensor. 
It provides solutions to the problem without prior knowledge of the surroundings by calculat-
ing the distance to the nearby objects with phone speakers and microphones. The obstacles 
are detected within 2-4m. Its accuracy is also strengthened by using the visual detector which 
will capture the images of the surrounding with the rear camera. Pedwarn is evaluated using 
variety of environmental settings and in different devices which are common in our day to 
day surroundings. The power consumed by each and every component is measured periodi-
cally of about one hour. Averages of Pedwarn measurements is noted that, its detection accu-
racy is 95% higher and 2% 

Keywords—pedwarn, pedestrian safety, mobile application 

1 Introduction 

Distracted walking increases the risk of injury since the user focuses is distracted by 
the use of smart-phones while walking. [1] When the pedestrians text on their phone 
while walking, they notice that the environmental changes are 50% less. According to 
the emergency room visit, the rate of accidents due to the pedestrian’s use of smart-
phone has grown 10 times [2]. Accidents rate is likely to increase due to the smart-
phone user and this accident may be severe that the person meeting with the accident 
may have severe head injury. People who walk with the smart- phone can get knocked 
down by the oncoming car or may hit any objects in front of them.[3] Authorities of 
China recognized the growth of accidents due to cell phone and set up a “cell phone 
lane” for those people walking with smart- phones to avoid colliding with the objects. 
[4] Systems can identify cars with frontal images of the cars but cannot find other 
objects beyond the car. The shape or colors of the objects prevent them from detecting 
the obstacles in the pedestrian’s path. Pedwarn is proposed to address the unexplored 
problem “can smart-phones detect if the user is walking towards dangerous path 
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without any prior knowledge of the surroundings”. Pedwarn is a safety application 
that strengthens the safety of the pedestrians that reduces the accident rate as much as 
possible. Detecting the obstacles using a single sensor is difficult task, so utilizing 
several phone sensors to achieve high accuracy at low computation and energy cost. 
Pedwarn uses the speakers and microphones of the phone to find the distance between 
user and object and uses rear camera if necessary. Obstacles distance can be found by 
single camera without depth perception since the phone’s height has been already 
determined by Pedwarn’s acoustic detector. Pedwarn is the First phone application to 
alert the distracted walker by monitoring the environment. It requires only the com-
modity sensors not any specialized sensors. Offers generic solution to the situations 
since does not depend on prior knowledge about the obstacle/objects. 

2 Related work 

In the field of intelligent vehicle and robotics, obstacle detection and avoidance has 
been an active area [8],[9],[10]. Active safety systems deployed in the cars to protect 
the pedestrians but these requires electronic devices such as RADAR,LINAR 
,SONAR and several cameras to detect pedestrian and detect their movements. Robots 
may use cheap sensors to detect the obstacles but are designed for this purpose. So-
nar’s in robots are directional whereas phone/microphones are not. The main usage of 
sonar is to detect the objects by sending the waves through the human body i.e. ultra-
sonic waves like a bat. There are different types of energy used in the radar and sonar. 
Now days the use of sensors has been reduced because built in sensors are readily 
available in today’s smart phones. They include accelerometer, barometer, gyroscope, 
temperature detection, microphones, and cameras. The camera will take the picture of 
the user and usage of microphone is to record the sounds of the environment. With the 
help of these sensors programmers had developed various applications like indoor 
phone localization, context-aware computing and human computer interface. The 
main approach here used cell phone’s rear camera to capture and display it. Though 
user will be concentrating on playing games or chatting and because of that they can’t 
use this application often. As a result it has been implemented as an application which 
will be running in a background as service. Similar applications like walk safe[4] to 
identify the sudden changes in the ground. It has an infrared sensor which will meas-
ure the distance from the ground to the sensor. The variation may provide information 
about the changes in the surface due to natural causes. It also improves the detection 
accuracy as well as energy consumption. This application has been executed in differ-
ent environments and by different users. Another application is Look up[5] applica-
tion and it will act upon monitoring the road adaptation height variation between 
sidewalks to a street with the help of sensors incorporated in shoes. Both applications 
are similar to the Pedwarn and it enhances the pedestrian’s safety. [6] Crash alert has 
been introduced to improve the safety while walking. Crash alert is a walking user 
interface, includes audio feedback, two-handed chorded keyboard. Using the depth 
camera, view crash alert captures and displays information in the user peripheral 
view. Depth camera is an orthogonal field of view for the busy operator. With the 
help of field of view user can take early actions noticing upon obstacles, which will 
be displayed in the form red alert prompting the user to stop or take diversion. 
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3 Proposed work- Pedwarn 

In order to process the Pedwarn safety application four components are needed: They 
are Acoustic detector, Visual Detector, Motion Estimator, Fusion algorithm. 

 

 
Fig: 3.1 Pedwarn system design and its components 

3.1 Acoustic Detector 

 
The main aim of the application is to avoid the obstacles. There exists certain process 
in detecting the objects. The first and foremost step is acoustic detector. The work of 
the acoustic detector is to generate the sound waves with the help of built sensors in 
commodity cell phones like microphone/receivers. It sends the sine wave of about 10 
periods at a certain frequency of 11,025 and the reflected signals are captured via 
microphones. The sample rate of the signal sent is 44.1 Hz These two Signals are 
differentiated and its transmission rate is around 100 millisecond. This design is basi-
cally for commodity phones. I.e. in section 4 it is clearly described that our applica-
tion is tested in the latest android version “pie”. Acoustic detection follows certain 
algorithm which is described as a pseudo code below: 

Pseudo code: 

 Three filters are used band pass filter, FIR filter, and matched filter. 
INPUT: Sn= nth detection 
Peak window winpeak 
Walking speed: w, 
Threshold coefficient:αMax.resolution=15cm 
Signals duration  and Speed of the sound waves=15cm. 
winpeak= 40samples. 
Number of samples in the transmitted signal=40 samples. 
OUTPUT: detection result: Dsucc 
1: The process starts with the band pass filter, it filters the sound signals with high 
noise ratio. 
2: After the audio signals are filtered it is further filtered by the matched filter 
K<- matched filter (band pass_ filter(Kn) 
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Matched filter is used for increasing the signal to noise ratio which is also known as 
impulse response is matched to input pulse signals. 
3.The threshold value (th)is checked if periodically, 
If Hn>thr 
Then Hn will be marked with highest amplitude  samples 
4:is peak True 
5.The object with in 15cm will be assumed as a single object. 
6: if K[j]> K[i] then 7: isPeakFalse 
8: break 
9: if is Peak and K[i] >thr , then if peak max value is greater than the peak window 
size , then index value will be set to peak offset. 
10:peakOffseti 
11:peak Max K[i] 

At last the detection results are filtered by the motion filter which is available in 
motion estimator. According to our experimental results, Objects within 2-4m is de-
tected at a fixed frequency of 11,025. And the objects within a 10m range are difficult 
to detect. It can be reduced by using multiple access reflection protocols. For exam-
ples in different devices the different frequencies will be emitted as FDMA, CDMA, 
for the assurance to have a minimal co-relation. From the acoustic detection three 
kinds of peaks are generated. First peak represents the sound emitted from the speak-
er, the second peak represents the reflection from the human body and third reflection 
is from the ground (142cm away). Acoustic detector has certain limitations like, the 
sound waves are Omni-directional., so that direction of the object can’t be solved and 
also the reflection is a multipath reflection. The reflected signals received by the mi-
crophone are a combination of both sent signal and multiple path reflections. To im-
prove the detection rate further, motion filter is implemented. Consider a scene where 
all the objects are placed at a same distance. In such cases acoustic detector fails. In 
order to overcome the limitations of acoustic detector motion filter is implemented. 

The main aim of the motion filter is to eliminate the obstacles with its relative speed 
where the relative speed is 0 which is not related to the users  Walking speed. The 
user speed as well as the previous detection results are given as:Dn-1 ~Dn-δ 

3.1.2 Motion filter 

Pseudo code : Motion Filter 
Input:  Previous  Ᵹdetections  Dn-1 …….Dn-Ᵹ , depth: Ᵹ , walking speed:w 
Output: results passing motion filter: 
Dsucc1:KsuccΦ 
2: for S ∑ Kndo 3: r  0 
4: for i from 1 to Ᵹ do 
5: dest S+ j * u * perioddetection 6: for dhistory ∑Kn-Ido 
7: if |dest-dhistory | < winerror then 
8: rr + 1/Ᵹ 
9: if r> rsuccthen 10: KsuccD U d 11: return DsuccS belongs to Kn 

S is projected based on the user’s motion speed. Where j * u * perioddetection yield-
ing destit is compared with the dhistory‘s probability of the object detection increases if 
it matches with the previous projection.  The yielding probability value is then passed 
to the additional filter called motion filter with the help of it unmatched reflections 
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can be rectified. Finally, if there is any obstacles behind or after the user it will be 
intimated to them as a alert or some kind of warning signals. 
3.1.3 Visual detector 
Acoustic detector is good when there are one or two objects, not in situations like the 
aisle. From the figure 3.2, it shows that acoustic detector is failed because of the Om-
ni Directional sound waves. In order to overcome these limitations, analyzing it with 
"Visual Detector" (it is considered as a sensing layer). The working of the Visual 
Detector will have proceeded with the help of Smartphone’s rear camera. The object 
direction will be provided and the false positive error is removed.  Inclination angle 
for tilting is from 31- 65 degrees. If not then it will show an alert message like the 
application is stopped working. Alert may be a text or it will generate vibrations so 
that the users can maintain their tilt range. The main confrontation in rear camera is, 
detect the occurrence of the obstacles and to measure the distance between   users   
and   object   though the depth present in the image taken by the single camera may 
vary. Theoretical information will not be used in Pedwarn like color and shape for the 
identification of objects. Pedwarn becomes more ideal by not having any priori in-
formation i.e. it is difficult to do without such knowledge and it has the ability to de-
tect any kind of dangerous obstacle and prevents the causes of collision with them. In 
visual detector various techniques are involved like Blurring filter, HSV transfor-
mation, Back Projection and the final analysis is erosion filter. The role of blur filter 
is to eliminate the noises which present in the captured image. The resolution is ap-
proximately 10x10. HSV means Hue (represents color)-Saturation (Represents gray-
ness’) and Value (Represents the brightness of the image). By using this color pattern, 
each every color is specified and then black & white color is added to make color 
adjustments. This transformation is useful to identify the color types like humans skin 
color, shadow, fire color etc. In other words, image luminance is isolated from the 
color data. HSV is also denoted as a HSB (Hue, Saturation, and Brightness).It is a 
replacement for RGB Color model in computer graphics program. The next step is 
Back-Projection. It differentiates the image which is not in similar to the surface of 
the ground or floor. 

 

    
Fig: 3.2 false positive detection with multiple path 

The final most process is erosion filter, which is used for removing the residual error 
(The differences between the observed value and predicted value E=y-y-) from the 
previous step. After completion of these steps, predefined thresholds values will be 
lower than the blob with larger areas so that it will be considered as a obstacle and 
nearest point to the bottom of the image will be a nearest or closest obstacles. Some 
might think that observations done by the back projection is a reference to the 
ground/floor texture. Visual detector is unable to detect, in case if the object is anon-
ymously included as a relation to pattern of ground/floor as well as identifying it 
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in a random image will be difficult. But it is not an issue in Pedwarn, because images 
will be taken while the users are walking and using their phone at expected positions. 
Under this assumption the specific area with high probability will be considered as a 
ground/floor pattern. To identify the specific area, they had conducted a trial with 10 
participants. The observations are like they are requested to capture an image at for-
midable distance of 2m from the door, which is clearly given in thefig.2.2. 

 
 

 
Fig: 3.3 Average taken from the 10 participants 

The darkest area will be examined as a ground/floor. The area size chosen is 
96x144 pixels located 32 pixels above the bottom of a 240 X 320 image. After the 
identification of closest object, consider a variable p, d which is pixel difference 
from the detection point to the image bottom and real world detection to the object 
which is detected. The computational equation is, d=pixel-to-distance (p,hp,tp) 
where hpand tpare height and tilt angle of the phone with respect to the ground. 
Above operation can be executed if and only if these values are known. These pa-
rameters can also be estimated from the online with the help of methods when it 
not fixed before walking. The tilt angle is measured with the help of accelerometer 
formula as follows: 

tp=cos-1(acc2 /accmag) 
acc2 represents acceleration orthogonal to the phone’s surface. accmag is the Magni-
tude of overall acceleration created by the user’s activities or may be due to earth 
gravity. While dealing with the tilt angle of the phone, its height remains unknown, 
when  the user is in motion. But Pedwarn get the feedback from the acoustic detector 
for the phone height. There are certain devices like image-based detection which 
simply consider the height of the camera and there are some scenarios by installing  
the camera inside the car in a fixed location. But not in our scenarios though the 
height may vary from place to place while the user is walking and their way of hold-
ing the cell phone. Finally, if there are any obstacles in the captures picture, obstacles 
will be prompted to the user 

3.1.2 Fusion algorithm 
The usage of the fusion algorithm is to increase the accuracy and to reduce the false 
detection rate. The power utilization can be lowered by rejecting the components 
which are not contributing to increasing the accuracy. Starting with the acoustic de-
tector if the user is in the idle state then it will alert the user by some notifications. If 
not then the acoustic detector will be invoked and it will check whether the environ-
ment is cluttered, no means notification will be displayed that there is an obstacle. 

185



And if the environment is cluttered, in order to detect the objects visual detector is 
invoked. Clutter identification is obtained by the motion filter which is used in the 
motion estimator algorithm. So that total number of idle objects will be identified and 
relative speed will be considered as 0. In the motion filter algorithm, the application 
with relative speed 0 is also known as the clutter filter. If there is an obstacle it will be 
notified or else it will go to idle state. The main difference between the aisle and clut-
tered environment is in aisle situations pedestrians can’t detect as many objects as 
possible but in cluttered conditions, it doesn’t leave even single objects. The fusion 
algorithm will trigger the visual detector when the threshold value exceeds and also 
reuse of motion filter for the detection of cluttered area. The main advantage in fusion 
algorithm is, each and every component gives complement of each other like aisle 
situations can’t be handled by the acoustic detector so with the help rear camera visu-
al detector will rectify it. But visual detector can’t differentiate the similarities like 
walking through the cement floor to the grassy environment. These kinds of problems 
are easily filtered out by the acoustic detector. Our aim is only to detect objects like 
walls, hanging materials, aisle conditions etc. 

 
Fig: 3.4 Fusion algorithm’s system design 

4 Implementation 

This application is executed in the latest android version (PIE) in Redmi Note 5 pro 
and Lenovo k8 plus. Basically Pedwarn application is platform independent, i.e. this 
application is also supported in lower android version starting ice- cream sandwich, 
jelly bean etc. For the computational purpose of the Pedwarn application Band pass 
filter is implemented and matched filter in C programming which is interfaced 
through Java native interface (JNI) which requires very less compile time and execu-
tion time. As a result, executing each component such as acoustic detector, visual 
detector, and fusion algorithm will be executed within 25-80ms where its period is set 
as100ms 
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5 Accuracy Measure In Different Areas. 

After the application is implemented, its detection accuracy is tested in different envi-
ronments. The objects such as cardboard, dustbin, wall, and box are considered for 
testing the accuracy in terms of false positive rate. The calculation of false positive 
rate is based on the probability of results of previous object measurements with dif-
ference to the current objects results. The accuracy is noted and based on the results 
the detection accuracy of each and every object’s was predicted. Another way to cal-
culate the accuracy is false positive rate by dividing the number of false positives with 
the total number of objects that we used to measure the accuracy. Since the objects 
are movable in both outdoor and indoor environments, poor performance caused by 
each and every environment can be measured accurately in this process.. The envi-
ronments used for testing is outside of the working area, building lobby and in an 
aisle environment (which have more than 4-5 objects).The experiment is analyzed in 
cluttered area like noisy areas in town side functions, but it doesn’t affect the frequen-
cy ratio of the Pedwarn since the noise frequency from the humans are below 11hz 
and also Pedwarn adjusted its noise ratio. But in aisle the false positive rate will be 
high in cluttered environment.  The experimental results based on environment shows 
that in outdoor the false positive mainly arises due to wind. In 5m wide- aisle the false 
positive is usually high and to reduce this the detection range needs to be changed to 
1-2m instead of 2-4m or we can also intimate the user that the environment is clut-
tered and the detection range is shrunk, so that user pays attention. To estimate 
properly the threshold of stationary objects can be changed to 5. The false positive 
rate is high for a box compared to a wall due to its size. Based on Participants, the 
accuracy depends on the holding position of the phone and the walking pattern. The 
experimental result shows that the tilt angle should be between 31 to 65 degree and 
the phone height varies from 1-1.3m. The false positive detection arises due to the 
usage of phone differently by different participants since they may hide the speaker or 
camera or both with their fingers and due to this detection result will be affected. In 
contrast to it, visual detector will not have any issues regarding the aisle situation, due 
to image taken by the rear camera of the visual detector. Therefore false positive rate 
is lower in visual detector when compared to the false positive rate in acoustic detec-
tor. The fusion algorithm is to confirm the true positive rate in outside environments 
though it reducing the false positive in indoor environments. The fusion algorithm 
also reduces the false positive rate in outside areas due to the strong winds blowing in 
the built sensor (microphone). 

6 Processing Cost And Energy Consumption  

In order to find the energy consumed by each and every component, the application is 
executed for about hourly a period of time. The information of the Pedwarn CPU 
usage is logged through the top command in an interval 10 seconds. The 1 hour 
measurements averaged to obtain usage of CPU and power consumption. These sce-
narios are tested: idle- with flash light on (whether the user is moving or his position 
is constant), acoustic detector, visual detector, fusion algorithm and trace. Idle often 
represents the power consumed by the flash light. The acoustic detector and visual 
detector’s frequency rate is of about 10Hz and its frequency is identified with the 
flash light kept on. The energy consumption is often dependent on running of visual 
detector, but also includes the real world trace i.e. the visual detector is kept on or off 
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whenever necessary. The trace is collected whenever the participant is moving be-
tween his home and his office. Based on the survey visual detector’s power consump-
tion is as twice as the acoustic detector. And also visual detector’s CPU usage is high 
where as its power consumption is also high when compared to the acoustic detector. 
Though the acoustic detector uses only one fourth of energy than the idle flash light 
but with flash light on in visual detector the energy consumption is doubled. But the 
Pedwarn’s energy consumption can be reduced when users are turning on the 
WIFI/4G.Based on one hour analysis, CPU usages are notedas3.08,8.92 and 
17.80 percentages in cases of idle,  acoustic detection, visual detection respectively. 
The battery usage is one fourth than idle in case of using only acoustic detector and 
twice in case of visual detector. 

7 Future Work 

PEDWARN+ 
During the testing phase, the application is executed as a background service. The 
outcome of the testing is that the sound waves emitted by the microphone is less au-
dio, and the most important thing is, the application is detecting the obstacles when 
the user is not in a motion. For example when the user is walking in a heavy crowded 
areas, users are intended to turn off the application since obstacle detection rate is 
high as well as rear camera will not check any pictures but alert the user by intimating 
them to take care of yourself. Even though most of the people are get benefits when 
using the Pedwarn application. The Pedwarn+ application is designed to reduce these 
errors mentioned by the users. And accuracy rate is also increased in Pedwarn+ when 
compared Pedwarn application. Likewise in Pedwarn application, the images are tak-
en by the rear camera will processed in real time and it will not be stored for future 
references. So for saving captured images will be implemented as module later. 

8 Conclusion 

An application is developed which will reduce the high rate accidents caused by the 
distracted pedestrians and also to warn the distracted pedestrians so that the collision 
with the obstacles is avoided. The Pedwarn application is designed to run especially 
in commodity mobile phones because of that it can executed in any kind of platforms. 
The higher detection is achievable only starting from the glass doors to the small gar-
bage baskets. The accuracy is measured in different environments with the different 
devices and the accuracy of the obstacle detection and energy consumption is evaluat-
ed. 
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Abstract. Internet is the platform where everything is connected with every-
thing and also is accessible from anywhere. Moreover the users are widely 
spread across the globe, traditional IP networks are complex and very hard to 
manage. Software-Defined Networking (SDN) is a completely a virtual model 
which changes the traditional network of affairs by dividing the network’s con-
trol plane from the data plane, intern the network control is done by the SDN 
program to be a centralized one. However, it has been proven time and again 
that the SDN is vulnerable to various kinds of attacks like Distributed Denial of 
Service (DDoS), Denial of Service (DoS), dictionary attacks etc. DDoS attacks 
mounted by botnets has been termed as biggest threat to internet security today, 
they target a specific service, mobilizing only a small amount of legitimate 
looking traffic to compromise the server. Identification methods and blocking 
the network from the attacks using unstable statistics of the traffic is very chal-
lenging and it has been assigned to the server. In this paper, an attack detection 
and mitigation application has been implemented in an SDN environment. Ad-
ditionally, a mechanism has been developed on the server side to differentiate 
between legitimate and illegitimate users such that service to former is not af-
fected. 

Keywords: SDN, DDOS, Botnets. 

1 Introduction 

The main key techniques for digital packets to communicate with the World are pro-
tocols in transport network and the distributed control inside the routers and switches. 
It is very hard to control the flow of packets and to maintain the massive number of 
users around the world. To provide the preferred high-level rules in the network, the 
operators have to set up each and every individual network device differently by using 
low-level and often vendor-specific commands. Also the complexity of the network 
configuration and the network environments has to adopt with the dynamically chang-
ing network and the network traffic. Implementation of new rules in the dynamic 
network is highly challenging. To make it even more challenging, current networks 
are vertically integrated. Hence, the control plane (that decides how to handle network 
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traffic) and the data plane (that forwards traffic according to the decisions made by 
the control plane) are bundled inside the networking devices resulting in reducing 
flexibility, hindering innovation and evolution of the networking infrastructure. A 
clean-slate approach to change the Internet architecture (e.g., replacing IP), is regard-
ed as a daunting task – simply not feasible in practice. Ultimately, this situation has 
inflated the capital and operational expenses of running an IP network. Software-
Defined Networking proposes a model for the network design provides significant 
changes in the limitations of the traditional network infrastructure. Initially, it splits 
down the network and integrates them by vertically using the network’s control logic 
(the control plane) from the current network devices such as routers and switches that 
redirects the data (the data plane). Splitting of control and data planes results in the 
devices to act as a forwarding devices that controls the centralized controller(or net-
work operating system) logically, which simplifies the (re)configuration of networks 
and the evolution. The solution precludes the need to increase the level of perfor-
mance, scalability, and reliability. In other way, production-level SDN network de-
signs resort to control planes which are physically distributed. It is more important to 
provide the security in SDN, because security plays the major role to protect the net-
work from the intruder attacks. It is very difficult to change the behavior of the net-
work devices to provide such security.  So Software Defined Networking provides an 
easier way to modify the routing of switches/routers based on the requirements using 
Openflow architecture. As SDN has the central controller, it is very easy to maintain 
the network dynamically. Data flow in a network can be increased with the help of 
SDN orchestrate network switches. 

2 Related Work 

B. H. Lawal and A. T. Nuray et.al., 2018 have proposed to control the DDoS attack 
detection and the control of data using sFlow mitigation analysis in SDN. They used 
the Mininet which runs on the Virtual machines [1]. Ubale T., Jain A.K. et.al., 2019 
proposed a nomenclature of DDoS attacks in the SDN by explaining the life cycle 
of the SDN. Also they analyzed and suggested solutions for the different attacks 
[2].Eddy. W. M., 2007 et al., has discussed that Tcp syn flooding attacks and common 
mitigations describes about the various counter-measures against TCP SYN flooding 
attacks, and the trade-offs of each, with explanations of the attack and common de-
fense techniques for the benefit of TCP implementers and administrators of TCP 
servers or networks, but does not make any standards-level recommendations. The 
major drawback of this method is that it only detects the attack on the receiver side. 
Because of this limitation the network resources are not utilized properly during the 
huge number of packet transmission during the SYN flooding attack [3]. Nugraha. M, 
Paramita et.al., 2014 suggested the SDN OpenFlow and sFlow schemes to increase 
the network performance during the DDoS attack. Each agent will send a packet to 
sFlow collector to analyze the flow and the attacked nodes using OpenFlow. The 
controller will define the protocols in OpenFlow table to block attack traffic. This 
might work in ideal cases, when the source IP address in spoofed or different IP 
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source ports are used to access the network this method cannot identify DDoS SYN 
flooding [4]. Ambrosin. M, Conti. et.al., has proposed lineswitch: Efficiently Manag-
ing Switch Flow In Software-Defined Networking While Effectively Tackling Dos 
Attacksprovided an efficient solution which tackles buffer saturation attack. Mitigat-
ing the buffer saturation attacks can be done using the LineSwitch SYN proxy tech-
nique, which implements blacklisting of network traffic in data plane switches. This 
technique is helpful to reduce the needed memory to store the current connections in 
the network. Because the limited numbers of connections are proxy enabled. The 
communications between the networks enable the limitations in the connectivity. 
LineSwitch is also an effective and effective scheme to detect the saturation attacks in 
the control plan, but similar to AVANT-GUARD, it data plane should be upgraded 
during the transmission in LineSwitch [5]. Chin. T, et. al., 2015 proposed a collabora-
tive technique for SYN flooding attack detection and containment. Mitigating the 
DDoS attacks are done using new components (monitors and correlators) in SDN 
architecture for mitigating DDOS attacks. An alert message will be send to the server 
if the IP address spoof is identified during the ongoing traffic for detecting the SYN 
packets. After receiving the alert message, the correlator sends a request to the server 
asking the switch table to match the IP address of sender and the stored IP. If both 
addresses are different then the correlator confirms that the network has had an attack 
by the malicious attacks. At the end of the process the correlator sends an alter mes-
sage to block the malicious host from access the data from the network server. This 
method is applicable only for SYN flooding attack where the attackers use spoofed IP 
addresses [6]. Fichera. S et.al., has proposed Operetta: An Openflow-Based Remedy 
To Mitigate TCP Synflood Attacks Against Web Servers, used to identify and reject 
the malicious requests by using the OpenFLow-based approach which is implemented 
in the SDN controller. The legitimate connections or requests will be processed only 
by demonstrating the controller that they are authenticated access to the network in 
OPERETTA. Always the first time connection will be failed or rejected in TCP con-
nections. The installation of protocols in the flow tables for the legitimate users will 
happen only after the host proves to behave correctly when successive SYN to reach 
the server. On the other hand, MAC addresses of the malicious users are marked as 
black and they are banned to access the network for further communications [7]. 

3 System Architecture 

The architecture diagram details about the components of the proposed system and 
the interaction among them in an easy understandable manner. Fig.1 is architecture 
diagram for the solution. It has been designed for protecting the service provided by 
the web server, SDN controller (POX) and the DDOS blocking application is running 
on the SDN controller environment and the Openflow interface controls the Open-
Flow switches. The blocking application has the Captcha and Honeytoken and it is 
mentioned clearly in the controller. Some legitimate client of the service, bots and 
botmaster. In a normal scenario when there is an attack and the server is being 
flooded with requests for a file or some other valid information from a bot master and 
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its slaves, server is pushed to a state in which it can no longer handle any more re-
quests and it becomes idle when it exceeds its threshold. Also at a point of time the 
server shuts down thereby failing to serve the legitimate users. In the wok flow that is 
now being proposed, when a sends a new request to access the server, it reaches an 
OpenFlow switch and it does not compare with any existing network flow. Which 
intern reported to the SDN controller to create a new flow for a new packet to reach 
the server and updates it in the flow table. In the reverse flow, new table entry is cre-
ated in the controller which is given in Fig.2. Based on the report, DDOS Blocking 
Application monitors the flow of data during the execution at each flow switch. 
Meanwhile, the server monitorsthe parameters such as number of requests per interval 
and number of requests in last interval to identify the possibility of network DDoS 
attacks. When the DDOS Blocking Application identifies the DDoS attack has been 
happened in the network and the collapse of the server is determined, it starts putting 
the sources whose requests per interval exceed the nominal amount and ultimately 
dropping all the packets that are destined to the server. Any host address that is pre-
sent in the blacklist maintained by the DDOS Blocking Application is not able to get 
through to the server. The server also keeps on monitoring the number of requests 
coming from the source per interval to determine whether the attack has been com-
menced. Once the server detects an attack, the server goes in the CAPTCHA mode 
wherein for any subsequent requests it asks users to authenticate themselves by enter-
ing the CAPTCHA. In this way the legitimate and illegitimate users are differentiated. 
CAPTCHA is a randomly generated string that has a mix of ASCII as well as numeric 
characters. The length of CAPTCHA is set to be eight.  Once the system identifies a 
client as a bot, an installation will happen for the associated action for “drop” flow 
entry (Fig.3). This can be called as the Drop entry. 

Associated problem occurs due to the excessive growth of the flow Drop entries in 
the flow table explosion that are created by bot requests. So, the entire downstream 
flow entries for each bot will be deleted from the flow switches, based on the com-
mand from the DBA. It retains the Drop entries only in the perimeter switches. 
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Fig.1. Architecture Diagram 

 
Fig.2. New Flow arrival 
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Fig.3. System behaviouragainst repeated bot requests

4 Blocking Application 

The DDoS Blocking application (DBA) is the POX component that mitigates the 
DDoS attack on the HTTP server. This component is defined in blocking_app.py file 
within the pox/ext folder within the Mininet and is automatically fetched. DDoS at-
tack can be initiated by accessing all the hosts through their console. To achieve this, 
run below command on the topology terminal. 

4.1 Algorithm 

Input: Network  
Output: Finding attack 
Open terminals; xterm h1 h2 h3 h4 h5 h6 h7 
Configuration to be done: 
 ‘h6’ is the designated HTTP server 
 ‘h1’ is the bot master,  
 ‘h2-h5’ are the botnet hosts  
 ‘h7’ is the legitimate client. 
  Start the HTTP server by executing the below command in the ‘h6’ terminal.   
  python basic_server.py 
Attack intiation: 
 commands initiated in hosts ‘h1’ to ‘h5. 
 Start the bot master by running below command in Host ‘h1’.      
 python master.py 
end 
 
After executing above command in each host, the corresponding host connects to the 
bot master. This is verified by recording the host entry in the bot master ‘h1’ that is 
displayed with the current timestamp. Once the above command is executed in Hosts 
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‘h2’ –‘h5’, the bot master ‘h1’ automatically triggers the botnets to initiate the HTTP 
GET FLOOD attack. This can be observed in the botnet hosts by the displayed mes-
sage - “DDoS Attack Activated!”. The HTTP server is designed to monitor the HTTP 
requests received within a particular time interval (set to 2.0 seconds here). Upon 
HTTP GET FLOOD attack, the requests at the server increase drastically during this 
duration. The server is designed to trigger a “DDoS DETECTED” and “ALERT” 
message. Due to the tremendous load on the server, it shuts down and the application 
is terminated. Within the network topology terminal running in the background, ter-
minate all the xterm sessions running for the hosts ‘h1’ to ‘h7’ by running ‘exit’ 
command. This stops the Mininet instance that is running the network nodes and the 
switches get disconnected from the POX controller. 

5 Implementation Results 

POX controller is used to test and validate the DBA code for its logic, correctness and 
also to evaluate the performance of the system during attacks. For a massive attack 
experiment, Mininet emulator is used. Mininet is a simple network emulator to create 
a virtual network hosts, controllers, switches, routers and links for the devices in 
SDN. Compared to simulators, Mininet runs real, unmodified code including applica-
tion code, OS kernel code, and control plane code (both OpenFlow controller code 
and Open vSwitch code), and easily connects to real networks. In particular, the DBA 
code that runs on real POX platform also runs on Mininet in emulation. In emulation, 
Mininet hosts run standard Linux network software, and Mininet switches support 
OpenFlow for highly flexible custom routing and software defined networking. Also 
on the Mininet testbed, create a large number of bots to mount DDoS attack on a pro-
tected server in a SDN-managed network. The results are as shown below. 

 
Fig.4. Custom topology running in mininet 
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Fig.5. Wireshark output for ping results 

 
Fig.6. Switch learning the forwarding rules 

5.1 Attack Mode 

Once the topology is running, DDoS attack can be initiated by accessing all the hosts 
through their console. To achieve this, xterm command on the topology terminal is 
executed, xterm h1 h2 h3 h4 h5 h6 h7. This open 7 Xterm terminals that provide ac-
cess to each of the 7 hosts mentioned in the command. Validate the server-client ac-
tion; request an HTTP page from the Host ‘h7’. 
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Fig.7. Connection refused after attack 

 

 
Fig.8. Server blacklisting node h7 

5.2 Defense Mode 

Host ‘h1’: python master.py; Host ‘h2’ to ‘h5: python slave.py; Upon successful exe-
cution, the bot master records each botnet host and triggers the DDoS attack. Howev-
er, the botnets will still be able to access all the other nodes present within the net-
work. This is shown in the Fig.9 below where the PING command from the host ‘h2’ 
(10.0.0.3) towards host ‘h3’ (10.0.0.4) is successful. 
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Fig.9. Ping results in defense mode 

6 Conclusion 

DDoS detection and mitigation scheme that is applicable in a network which is man-
aged by SDN. This solution does not require any connection to maintain data transfer 
from SDN controller’s DDoS application with the protected server. Controlled access 
to the important data is ensured using CAPTCHA. Furthermore, honeytokens are used 
as a mechanism for early detection and confirmation of advanced insider threats. The 
implementedsolutionstates that, this application can be used to defense the network 
with the help of Openflow interfaces in orchestrate. Final code is validated and veri-
fied in the Mininet for POX controller same is shown using the bots in different 
blocks of DDoS attack. 
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Abstract. The communal transport plays the chief part in India. In current 
transportation scenario, the travellers have to get the ticket(s) of their trip from 
the bus conductor by paying the ticket fare that result in lot of prevailing prob-
lems such as change problems, etc. Normally, Electronic Ticketing Machine 
[ETM] is used by the conductor to cast off ticket(s) for the travellers. But it re-
sults in huge volume of paper wastage and requires skilled person for operating 
the machine. The disadvantage of ETM is that it is relatively slow. This annoys 
the travellers who are travelling in the bus. In this work, we describe a new sys-
tem “Conductorless Bus Ticketing System” to present a reflex fare assortment 
system with backing of QR Code along with an embedded system and a 
smartphone app. This system is planned to enterprise an embedded system that 
is used for tumbling the overcrowding in the bus. In accordance with this, the 
Ultrasonic Sensor is used to get the count of travellers who are boarding in and 
boarding out from the bus and an LCD screen is placed near to the driver in or-
der to update about the count of travellers in the bus, count of travellers board 
in to the bus and board off from the bus, etc. In this system, QR code generated 
by the traveller via the android app will be acting as the tickets) of the trip. QR 
code communicates with the embedded system which is fixed at the bus in or-
der to validate whether the QR code is valid or not. The working of this system 
is most fortunate for communal and very opportune for travelling in the bus. 

. 

Keywords: Raspberry Pi 3 B+ Model, Camera Module, LCD Screen, Ultrason-
ic Sensors, GPS Module, Jumper Wires. 

1 Introduction     

Internet of Things [IOT] supports for associated device from anytime and anywhere. 
It has sparked the integration of embed device into the surroundings. Through elegant 
applications, the associated device promise to expand our lives by communicating and 
exchange of information flawlessly without any human contacts. Conductorless Bus 
Transportation is one such example application. 

Smartcard based communal transportation ticketing system is popular but many 
surveys have been done to improve the communal transportation [1], [2], [3] through 
smartcards. Nevertheless, none of these solutions are feasible for a fully automatic 
ticketing without any human contacts. 
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Thus, we proposed QR code based Conductorless Bus Transportation that com-
municates amid GPS device and the embedded system. Fare of the trip can be easily 
charged to the traveller with the help of android app. To engender a QR code, the 
Zxing library plays the chief role. To detect the QR code, the raspberry pi camera 
module plays a major role. Recent smartphones are equipped with Wi-Fi, GSM, NFC, 
GPS, etc that are assorted means of connectivity. Therefore, we need wireless com-
munication equipment that provides omnidirectional transmission. QR code based 
Conductorless Bus Transportation will be popular as it relives the communal, the 
conductor and the ticket-checker from the burden of buying / printing / checking tick-
ets for each trip. Thus, QR code and internet connectivity can be a supreme vehicle 
for Conductorless Bus Transportation. 

2 Related Work 

An automated fare payment system for communal transportation with RF smart-card 
was deliberated by McDaniel et al. [4] in 1993. McDaniel et al. made a conclusion 
that the cost for implementation of the system will be so expensive. McDaniel et al. 
thinks that future expertise can make it practicable. The traveller requirements for 
ticket vending machine based on communal transport was considered by Caulfield et 
al. The significant wishes of the traveller about charge, route and exact arrival times 
were revealed in the study made by Caulfield et al. [5]. A lot of surveys have done to 
advance communal transport [1], [2], [3] using smartcards such as RFID, NFC, etc 
that needs an explicit check in or check out. Nevertheless, these solutions are not 
workable for a fully automatic ticketing without any human contacts. 

A lively RFID needs the precise involvement of traveller to book and cancel their 
trip was practiced EasyRide [6]. However, the motto is to avoid check in and check 
out system. Thus, we term as scan-in / scan-out (SISO). 
Smartcard based on RFID meant for ticketing service was defined by Dr. Prasun 
Chowdhury [9]. But, the shortcomings of using RFID are expensive and delicate to 
some metals and liquids. The foremost negative is that the entire local surroundings 
must be analysed, including the types of metals, lightning and sources of radio intru-
sion before the implementation of RFID system. 

BLE-based ticketing system that enhances a BLE description to achieve the pay-
ment by not taking into account automated system has anticipated by Kuchimanchi 
[7]. Similarly, a likelihood study of BLE - based communal transport system to check 
whether an inherent interaction between an embedded system and a traveller’s 
smartphone using BLE communication has steered by Narzt et al. [8]. 

Nowadays, smartphone, a powerful computing device has been carried almost by 
everyone who can be utilized for hassle-free inherent ticketing of the travellers. How-
ever, extensive energy drain from a smartphone is a great cause of anxiety. With the 
emergence of QR code, I am heart – rendering to QR code which has the foremost 
doles compared to RFID, NFC, Smart-Cards, etc namely inexpensive, hold notewor-
thy amount of data and obvious to metals and liquids. The vital pro is that it doesn’t 
require any supplementary device for producing the code. 
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3 System Design 

An overview of the Conductorless bus transportation system can be viewed in Fig 
1.We visualizes the system consisting of a cloud or database, where all the traveller’s 
details are stored. There could be numerous backend for the sake of scalability of the 
system. The central database keeps the information of all buses, travellers, and keeps 
track of the performed trip. 

Before we explain the working of the Conductorless Bus Transportation system, 
we list the wide-ranging requirements here: 

1. The embedded device should be mountable. 
2. The traveller should be connecting securely to the system. 
3. The embedded system should not leave any traveller unaccounted for the trip. 
4. The periodicity of checking traveller’s trip should be stable. 

The embedded device fixed in the bus is connected to the backend server (AWS 
EC2 Instance). Therefore, the system can also be protected against compromise. The 
embedded device in the bus supports travellers by scan-in and scan-out. 
Largely, each bus is controlled mostly by a conductor. He will collect the money from 
every single traveller and he issue the ticket(s). Habitually, the tokens or printed pa-
pers are mainly cast-off as ticket(s). For example, if a traveller desires to board in a 
bus, he / she wants to carry the money for his / her ticket(s). In the bus, the conductor 
amasses the money for the ticket(s) and he issues the ticket(s) to concerned traveller. 
Thus, grades in time consumption and human resource wastage as well as energy. At 
present, Electronic Ticketing Machine [ETM] is cast-off to print the tickets. This 
system has many negatives namely the travellers have to carry the ticket(s) till his / 
her terminus arrives. It also grades in huge amount paper wastage. The vital con is 
that ETM is relatively slow and we need skilled person to operate it. 

The Conductorless Bus Transportation System works as follows: An android app is 
developed for interacting with communal that will charge the fare amount for the trip 
travelled by the traveller in the bus. When the traveller like to board in the bus, he / 
she wants to book the ticket(s) of the trip with the support of “QBuzZ” app. In the 
android app, the traveller has to become a user of the app by signing up. Then, he / 
she should to sign in to the created account. After successful sign in to the account, 
the traveller has to enter / choose the board in and board out points along with the trip 
date to check the seat(s) is available for the trip in any of the buses available in that 
route. Once the source and destination is given, the app show a list of buses available 
for the route with time and fare amount for a single traveller. After choosing the bus, 
the traveller has to select / lock the seats in particular bus according to the count. Af-
ter the selection of seats, the traveller has to fill up the trip details like traveller 
name(s), age, date of birth, etc according to the selected seats. Then the traveller has 
to pay the fare amount for the booked seats by digital payment. In payment, the trav-
eller is provided with four modes of payment options namely 

1.Pay by Debit / Credit cards. 
2.Pay by Internet Banking. 
3.Pay by Wallet. 
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4.Pay by UPI. 
After the successful payment, the “QBuzZ” app generates a QR code with a ran-

domly generated QR id and the traveller’s trip details are embedded in that QR code.  
When the corresponding bus arrives, the traveller has to show the QR code in front of 
the camera module that is fixed at the doorstep of the bus for scanning it to check 
whether it is valid or not.  

After the successful scanning of QR code, the traveller has to board in to the bus 
and sit according to the seat number(s) booked. While boarding in to the bus, the 
count of travellers will be taken with the support of Ultrasonic sensor. For female 
traveller, the seat next to her is automatically reserved for women. The traveller’s 
count is updated in a LCD screen to the driver at each stop. With the support of Ultra-
sonic sensor, we can easily find out the fraudulent in the bus by comparing the travel-
ler count in Ultrasonic sensor with the scanned QR code counts.  

Therefore, from the above scenario, we can easily conclude that there will be no 
need for the conductor in the bus since the driver knows everything on his LCD 
screen. When the traveller’s destination point is reached he / she once again has to 
show the QR code in order to free the particular seat status. Since, the bus is provided 
with live GPS, the transport officer and the time keeper can easily track the bus. In 
addition to that, the transport office can easily analyse the demand of buses in particu-
lar time at the particular area. 
 

 
 

Fig.1. Proposed System Design 

3.1 Challenges 

Reliability. If there is any interrupt in the internet connection, the modifications will 
not be affected in the database of the AWS EC2 Instance i.e., AWS Cloud. 
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Security and Privacy. Wireless communication is used among the travellers, bus and 
ticket checker that can be likely to snooping. This can lead to lose sensitive and se-
cluded data, economic loss, etc. Thus, measures have to be taken tonsure security and 
privacy and prevent abuse. Attacks on the bus and embedded device also need to be 
prevented and/or detected. 
Scalability and Accuracy. Since the system takes the attention of trip payments, the 
correctness of scan-in procedure is important. Paying of trips fare amount that the 
traveller forgets to make should be avoided. Similarly, the traveller should be duly 
payable to the trips. The system will possibly be used by a lot of travellers at the same 
time. Thus, truthful billing with an increase in count of synchronized travellers is 
significant as well. 
Portability. 

 

The application can be accessed from anywhere with the support of the 
smartphone app when there is a bus transport facility available. 

 

Fig.2. Flow Diagram of Proposed System 

4 Conclusion 

We have projected a Conductorless Bus Transportation based on automated ticketing 
system for the communal transportation system with the support of QR code technol-
ogy. We provided system requirements including a number of research problem. In 
this article, we focused our study on the major facet how QR code is used as high data 
fault tolerance and data storage capability. We provided detailed design of the com-
plete system. 
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Fig.3. AWS EC2 INSTANCE 

 
Fig.4.(A) Sign-In, (B) Sign-Up, (C) Navigation Menu and (D) Search Bus 
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Fig.5.  (A) Bus Schedule and (B) Book Seat 

 
Fig.6. (A) Payment Options and (B) Payment Status 
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Fig.7. QR code Generation 
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Abstract. A novel FinFET based SRAM cell is proposed to reduce the dy-
namic power consumption during write mode in this research work. The pro-
posed High Performance FinFET SRAM (HPFS) cell consists of 8-Transistors 
instead of 6-Transistors as in conventional SRAM cell. The extra two transis-
tors are used to reduce the write power during transition. The proposed circuit is 
simulated for Microwind EDA tool. The results of HPFS cell is compared with 
conventional SRAM cells. From the simulated results, it has been observed that 
the suggested HPFS cell consumes lower power and provides lower access de-
lay compared to other cells 
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1 Introduction 

In modern VLSI memory systems, the low power and high-performance SRAM de-
sign has become a predominant design factor due to its power consumption. The on-
chip cache design consumes a reasonable amount of the total power consumption in 
digital systems, microprocessors, embedded systems etc. [1-4]. When the feature size 
is continuously in shrinking mode towards sub-micron region, the respective leakage 
current has become the primary factor of total power consumption. 

There is a continuous advancement and tremendous development in SRAM design 
with power reduction requirement. The literature confirms this fact having so many 
SRAM cells with different number of transistors and various techniques deployed to 
minimize the power, to increase the stability and overall to increase the performance 
[5-8]. The Cache operations are mainly read, write and hold operations. However, it is 
always observed that many techniques have been suggested and deployed to achieve 
less cache read power as read mode happen more often than write mode. In any nor-
mal scenario, the total write power is always greater than the read power [13-16]. 
When examined, the benchmarking confirms that the big majority of the write bits 
seem to be ‘0’. 
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In this research work, a novel High Performance FinFET SRAM (HPFS) cell is 
proposed to minimize the write power consumption based on this observation. Com-
pared to the planar CMOS technology, the FinFET is becoming an important and 
mainstream IC technology with its significant improvement of leakage reduction and 
overall performance now a days. The proposed SRAM cell has two extra n-MOS 
transistors through FinFETs in both inverters to minimize the leakage current. The bit 
lines BL and nBL generally control the operation of these n-MOS transistors.  

The circuit has been simulated in the environment of MICROWIND3 EDA tool 
[18]. The results of the proposed HPFS circuit has been compared with other pub-
lished FinFET based SRAM cells and it is found that the HPFS cell dissipates less 
power than the other FinFET based SRAM cells. It is observed that there is about 
41.6% power reduction from 6T FinFET based SRAM cell during the write operation. 
This paper is arranged as follows. The architecture of the proposed cell is explained in 
Part 2. The Part 3 highlights the analysis of simulation results. The conclusion is 
presented in Part 4. 

2 Proposed HPFS Cell Design 

 

 
Fig.1. Proposed FinFET HPFS Cell 

The main aim of this proposed HPFS cell is to decrease the power consumption 
during the write operations without any tradeoff between the read access time and 
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stability. The architecture of HPFS FinFET based cell is shown in Figure-1. There are 
two extra n-MOS transistors (M7 and M8) introduced in the branch of inverters and 
bit lines BL and nBL control the switching activity of the two transistors. The write 
operation is being carried out and explained in detail. 

2.1 Write Operation 

When the WL is set to high, the respective data will get transferred from bit lines BL 
and nBL to nodes Q and nQ. For the 0 → 0 transition, the node nQ is set at high ini-
tially and therefore this transition is not possible. For the 1 → 0 transition, the transi s-
tor M8 is OFF and the node nQ must be changed to high without waiting for nBL to 
discharge completely as depicted in Figure-2(a). For write ‘1’ mode, the bit lines BL 
is set to ‘1’ and nBL is set to ‘0’. By asserting WL to high, the data gets transferred 
from bit lines to nodes Q and nQ. In the first possible of case of 1 → 1, no data fli p-
ping happens due to the same high voltage at node Q and BL. In the second possiblem 
transition of 0 → 1, as shown in Figure -2(b), the node Q is flipped to high without 
any waiting for BL to discharge completely when transistor M7 is set to OFF. The 
delay of the proposed HPFS cell becomes faster than the conventional 6T and 7T 
SRAM cells since there is no discharging activity happening of the bit lines for both 
write ‘1’ and write ‘0’ operations. 

 
 

(a)                                                      (b) 
Fig.2 (a) Write ‘1’ (b) Write ‘0’ 

2.2 Read Operation 

The bit lines are pre-charged to VDD by the pre-charged circuitry before asserting 
wordline WL to high during the read operation. The bit lines either BL or nBL will 
start to discharge depending on the values at the storage nodes Q and nQ soon after 
asserting the wordline WL to high. The critical paths during read “0” and read “1” 
operations are shown in Figure-3(a) and 3(b). In the HPFS cell, the speed and stability 
are degraded due to three transistors. To compensate the stability loss and read delay 
reduction, it is required to enlarge the width of the tail transistors. Widening tail tran-
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sistor will further increase the area overhead. Another approach for improvement is to 
modify the cell at the architectural level. 

 
 

2.3                           (a)                                                            (b) 

Fig.3.  (a) Read ‘0’ (b) Read ‘1’ 

3 Results and Discussion 

The HPFS circuit has been simulated in the MICROWIND3 EDA tool (advanced 
BSIM4 level). The results of HPFS cell is been compared with other reported cells’ 
power, read/write delay and area by using 14nm FinFET technology and presented in 
this section. The write power dissipation is high in the conventional cell due to the 
bit-lines discharging activity. Whereas, the single bit line is being used by the 7T cell 
which causes less power when write ‘0’ than the write ‘1’ operations. In this HPFS 
cell, the power and delay are even lower because there is no discharging happens 
during both write operations as shown in Table-1 and Figure-4 and the read delay and 
read power are given Table-2 and Figure-5 respectively. 
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The Process, Voltage and Temperature variations in write mode has been simulated 

in normal mode, minimum mode and maximum mode. In the normal mode, 25oC 
temperature, VDD supply of 0.8V and threshold voltage of 0.310V have been applied. 
In the minimum mode, the high temperature of 125oC, low supply voltage of 0.68V 
and threshold voltage of 0.365V are applied which causes the transition slow. 

 

 
 
In contrast, the fast transition happens during the maximum mode with 50oC tem-

perature, supply voltage VDD=0.92V and threshold voltage of 0.270V. The observed 
results are shown in Table-3. The analysis of results confirms that there is an average 
of 41.6% write power is saved. The average write delay has also improved about 
47.9% compared to the conventional cell. The power and access delay have been 
observed by supplying different supply voltage ranging from 0.8V to 0.25V during 
write mode. The Table-4 below shows the average write power and write delay out-
comes. It is obvious that the HPFS cell dissipates minimum power than the 6T cell. 
The HPFS cell also confirms that it can work for various VDD starting from 0.8 V till 
0.25V. The write delay and power have been continuously reducing compared to the 
conventional cells which proves to be less power consumption and faster access dur-
ing the write operations. The proposed cell has 33.33% area overhead compared to the 
conventional cell as shown in Table-5 and the respective layout diagram is shown in 
Figure-6. 
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4  Conclusion 

The novel HPFS cell uses two extra n-MOS transistors (M7 and M8) to avoid any 
charging and discharging of nodes during write mode. The write power consumption 
is reduced and cell becomes more faster in performing the write mode due to two 
extra transistors. The HPFS cell consumes an average of 41% less power and 60% 
lower access delay compared to the conventional cell. But, the area overhead of HPFS 
cell is reported to be reasonably more compared to the conventional cell. 
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Abstract. Wireless sensor network consists of set of source, sink nodes and 
communication devices to interact without any support of the infrastructure. 
Unlike wired networks, the challenges faced in mobile ad-hoc networks pos-
sessed such as security design, network infrastructure, stringent energy re-
sources and network security issues .The need to these security issues is much 
focused in overcoming the challenges in WSN. Here the perpetual work focuses 
on the secure communication using a novel defense framework named role 
based control model is proposed to analyze the network flow and to identify the 
misbehaving nodes .The communication is performed based on the cluster of 
immense size these confided in node(s) will most likely be passing on together, 
in the meantime allowing or section entry/correspondence of the unauthorized 
node(s) to continue keeping up a constant, tied down, dependable communica-
tion of versatile nodes. The simulation is performed using network simulator 
where the network parameters such as throughput, packet delivery ratio, delay 
and packet loss are analyzed to identify the malicious nodes. 
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1 Introduction 

The most fundamental factor in Wireless Sensor Networks is to attain efficient 
throughput, even though if there is interference caused to the source nodes below the 
pre-threshold level. The defense framework is implemented for identifying the cross-
layer attacks by  the concept trust monitoring .The main objective here is to monitor 
the nodes behavior to analyze how likely these nodes attacks the network[1][2]. The 
aggregated information activities are performed by the cross-layer trust manager. In 
this network, for instance, when source or intermediate node X is associated with 
another node Y with a coordinated circular segment from X to Y, it implies that 
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source node X causes node Y to affect the network. Node X is known as the attacker 
node and node Y is called as the victim node. The most prominent paradigm service 
named Wireless Sensor Networks (WSN) , has been employed for the effective moni-
toring purpose, having included a plethora of applications with respect to wireless 
technology. Generally, the nodes in network communicate with others over sparse 
wireless channels either in single-hop or in a multi-hop style [3] [4]. In this process, 
the wireless system has been constructed with developed processors and used in dif-
ferent applications, having incorporated in a fractious type. Therefore, it is practically 
not feasible to imagine the world without wireless networks. Intrusion detection sys-
tems are classified into two. Firstly, misuse detection and anomaly detection. In mis-
use detection, it recognizes interruptions by coordinating observed exchanges with 
pre-characterized conduct. However, it effortlessly cannot find for unknown intru-
sions. Anomaly detection depends on man-made reasoning and it conquers the down-
side of abuse identification. IDS will progressively screen the events and it chooses 
whether these events are characteristic of an attack or it establishes a veritable utiliza-
tion of the system [5] [6]. 

 
1.1 Basic Architecture 

                         
 

                                                   Fig.1. A Basic Architecture 

 As it is restricted to bandwidth and more nodes are participating in communication, 
data transmission among wireless networks lead to severe congestion [15]. As a re-
sult, congestion control and error recovery are the significant divisions of transmis-
sion control protocol. It in a way, builds end-to-end system connection, assigns band-
width reasonably, retransmits the packets that have been lost during communication 
and effectively plays a prominent role in energy management. Considering this, the 
main focus of this proposed research work as shown in Figure 1 is to evaluate the 
framework for anomaly detection in wireless sensor networks. 
 Efficient trace back node recovery algorithm to retrieve the data from the defected 
node is proposed to improve the lifetime of WSN when a portion of the sensor nodes 

218



3 

become inactive. The algorithm can result in less substitution of sensor nodes and 
more reused routing ways. In our work, the proposed calculation builds the quantity 
of dynamic nodes, lessens the rate of information loss , and decreases the rate of ener-
gy utilization by around 30%. 

2 Classification of Attacks 

Security attacks can be classified in various layers [13][14].For instance, in applica-
tion layer some of the attacks identified like data corruption and repudiation. In net-
work layer ,some of the attacks found like blackhole, wormhole, flooding etc .In data 
link layer, Traffic analysis, monitoring and disruption are monitored .Our work is 
carried for identifying attacks like Denial of service in multi-layer environment . 

 
2.1 Existing works 

Many related works prove that performance reduction during the cross – layer attacks 
is high as compared in single layer. Secondly, it fails to detect multiple attacks in the 
network. The detection accuracy was inadequate in some of the related works. Also 
the secrecy rate was not maintained up to the predetermined probabilities[8][9]. Many 
surveys[10][11][12] keenly show that the proposals and the real time security tools 
were developed to improve the secure essentials till date.  

 Perhaps most of the survey focuses on the single layer attacks which provides 
only a time being effect on the network, but there is a need for performance analysis 
to identify the security issues at the multilayer levels. 

3 Intrusion Detection System Model 

Let, N is the set of randomly deployed Sensor Nodes (SNs) [17],where N= {1,...,y} as 
shown in Equation 1. 

                                                                                                  (1) 
 
Let, B is the set of Base Stations available in network, which is more powerful than 
SNs B ={B1,..,.Bx

                                                                                     (2) 

}as shown in Equation 2. The entropy variation E can be obtained 
with respect to the network flow F. 

 
3.1 Monitoring And Traceback Algorithm (MAT Algorithm) 

Monitoring Algorithm 
_________________________________________________________ 
1. Monitoring network flow F 
2. Progress entropy variations E with time interval ∆t  
3. If flow suspends 
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     Security attack and non-secure communication 
4. Else 
    Repeat the progress 
______________________________ 
 
Traceback Algorithm  
______________________________ 
Consider a network N 
1. Define the flow F 
2. Calculate entropy variations E 
3. If any attack is identified before the original source 
3.1 Append the node information. 
3.2 Submit Traceback request. 
3.3 Repeat entropy variations. 
4. Else  
4.1 Source of the attack is identified. 
4.2 Deliver the monitored information to the nodes. 
5.End 

4 Implementation and Results  

4.1 Simulation Metrics 

The performance of the network can be calculated by analyzing some of the metrics 
such as packet loss ratio, throughput, end to end delay and packet delivery ratio. To 
support these metrics the following information of nodes are used. 

Firstly, the average number of nodes receiving packets. It is the total of all the in-
termediate nodes accepting packets sent by all the source nodes by number of re-
ceived packets at all the goal nodes. 

Secondly, average number of nodes forwarding packets and Number of data pack-
ets dropped. This is a vital parameter in such a case that the quantity of dropped pack-
ets increases, the throughput would weaken. 

NS-2 simulator is used for the implementation of the proposed scheme. Protocol 
used is AODV. The Channel Type  is Wireless Channel, Simulation Time 100 ms, 
200 ms. Traffic sources used are Constant-Bit-Rate (CBR) and the field configuration 
is 800 x 800m with 25 nodes.  
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Fig 2: Comparison of drop range for 25 nodes 

   
 

Fig 3: Comparison of bandwidth for 25 nodes 
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Fig 4.Throughput after malicious detection 

 

 
 

Fig 5. End to end delay 
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Fig 7. Packet Delivery ratio 
 
 

5 Implementation and Results  

In this paper, we proposed a hybrid intrusion detection system based on the distribut-
ed intrusion detection mechanism and shared monitoring. Here we implemented the 
traceback and monitoring algorithm to find the malicious nodes and to detect the at-
tack happened in the network. Here the bandwidth usage is calculated for every node 
and finally the node which wastes more bandwidth is determined as the malicious 
node. Our work at present proposes sensor node activation and fault node recovery at 
the cross layers in WSN. Our future work is to implement our project at cross layer in 
cognitive radio networks .patch levels, and the mix of applications used on infected 
systems. 
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Abstract. Over the past decade, there have been massive developments in tech-
nology such as self-driving cars, crypto currencies, streaming services, voice 
assistants etc. In each of the listed breakthroughs, Cloud Computing was in-
volved. Cloud computing has offered a tremendous breakthrough in enterprise 
and business transformation bringing with it a previously unknown agility. Pro-
jects and databases hosted on the cloud have enabled users to work in unison 
without any hassle. Users who use cloud computing can upload their data to the 
cloud from anywhere and get access to the best possible service architecture 
and applications from a connected network of computer resources. However to 
ensure that the data of the users are stored safely on the cloud, the data has to be 
encrypted to protect privacy before outsourcing. Encryption of the user’s data 
leads to poor efficiency of data utilization due to the possibility of a large num-
ber of outsourced files. This amounts to a lack of control and access of the out-
sourced data from the user’s position. Due to lack of efficient and practical 
cloud computing, the user’s lack of control is further magnified. To address this 
aspect of helping the user reign in control over their encrypted data when out-
sourced on a cloud, we have developed a scheme to efficiently search over the 
encrypted data and retrieve ranked results. 

Associate Professor, Department of Computer Science and Engineering. St. Joseph’s College 
of Engineering, Chennai, Tamil Nadu, India 

Keywords: Cloud computing, keyword search, secure data access. 

1 Introduction 

Services offered for storing data over the cloud have grown rapidly over the past few 
years. They help in storage and accessing the data using the Internet instead of a local 
computer’s hard disk drive. Cloud services provide the hardware and software re-
sources from a pool of shared resources. This helps the users avoid the expense for 
building and maintaining a storage drive. The cloud service providers have full con-
trol over the system hardware and software and can gain access to the data uploaded 
to the cloud and even misuse it. In order to ensure data privacy, the documents have 
to be encrypted before they are uploaded to the cloud. Encrypting the documents 
means the widely used plaintext keyword searching techniques cannot be used to 
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search over the documents. Existing traditional encryption techniques provide users 
with the ability to search across the encrypted data without having to decryptit, but 
this islimited to Boolean search. These files are retrieved by checking if the keyword 
is present in the file or not, and the relevancy of the files are not considered. Existing 
approaches support ranked search over cloud data, but searching over encrypted data 
has not been addressed enough. In order to ensure effective retrieval of data from 
large amounts of documents, it is essential that cloud server performs result relevance 
ranking. It is also important that the searching supports multiple keyword searches to 
improve the search result accuracy. The main focus of the paper is to implement an 
efficient technique to search over encrypted data which supports ranked retrieval of 
the information and multiple users. 

2 Related Work 

Initial searchable encryption techniques supported only exact keyword search. Song et 
al. [1] provided an encryption technique in which ensured that each of the word in the 
document is encrypted using a two layered encryption technique. Goh [2] proposed 
index creation for improving the efficiency. Here, a secure index is created for all the 
unique words which are present in the file. Curtmola et al. [3] proposed a system 
where the index creation for keyword is done using hash tables. Wang et al. [4] intro-
duced ranked search which further improved usability. The technique relied on rele-
vance scoring to identify similarity between the files and the query words. This tech-
nique supported only single keyword based searches and user authorizationwas not 
specified. Ahmed et al.[5] introduced a trust ticket mechanism helping the data owner 
establish a secure link with the cloud service provider. Boneh et al. [6] introduced an 
encryption technique that supported searching of keywordwhich allowed the service 
to check if a document contained a specific set of keyword without gaining any in-
formation about the document or the keyword. It supported multiple users with user 
authentication. User authentication is checked before the documents are decrypted. 

3 Proposed System 

3.1 System Description 

In the information retrieval of encrypted cloud data the first step is preprocessing. The 
data from the documents is transformed into token and the processed data is inserted 
into the database. The system makes use of the vector space model (VSM) along with 
the term frequency-inverse document frequency model (TF-IDF) in the process of 
index generation and in the generating of query to assist with supporting multiple 
keyword search functionality. The ranking of the documents is done with the help of 
cosine similarity which helps in finding the similarity between the query and the doc-
uments and ranks them.  The following illustration describes how the proposed sys-
tem works. 
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Fig.1. Architecture of proposed system 

3.2 User Registration 

Users are prompted to register to use the service. Once registered, the user can login 
using the valid username and password combination. Once logged in, the user is pro-
vided with a logout option. The files uploaded are limited in scope to the user upload-
ing it and cannot be accessed by other users. 

3.3 File encryption and upload 

The files that the user selects for uploading are encrypted and decrypted using the 
AES algorithm. Advanced Encryption Standard (AES) is an encryption technique 
used to secure sensitive data. AES makes use of the same key for encryption and de-
cryption. AES-128 with 10 rounds is used for encryption. 

3.4 Index Generation 

When a file is uploaded, the contents of the document are transformed to tokens. This 
module does a lot of work including text tokenizing, normalizing, removing 
stopwords and stemming. Stopwords are the noise words such as “a”, “and” which are 
meaningless for searching and thus removed. The process by which words are re-
duced to their base form is called as stemming. Further, the TF and IDF scores are 
calculated for the tokenized words and are added into the database. Term frequency is 
used in order to measure the amount of times a term (word) appears in a document. 
Large documents might have frequency of the terms higher than the smaller ones. In 
order to negate this effect tokenized words are normalized. Inverse document fre-
quency is plays an important part in helping to filter out the documents that are rele-
vant and matchthe given query. In TF, all the terms are given nearly similar im-
portance. Words that tend to appear frequently have the power to determine the rele-
vance. IDF is used in order to increase the role of words that appear less frequently 
and reduce the role of words that appear more frequently. 

 𝑡𝑓𝑖,𝑗 =  𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑖𝑛𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑖 𝑖𝑛 𝑑𝑜𝑐𝑢𝑚𝑒𝑛𝑡 𝑗
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠 𝑖𝑛 𝑑𝑜𝑐𝑢𝑚𝑒𝑛𝑡 𝑗

. (1) 
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 𝑖𝑑𝑓𝑖  = 𝑙𝑜𝑔2 �
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑜𝑐𝑢𝑚𝑒𝑛𝑡𝑠
𝑑𝑜𝑐𝑢𝑚𝑒𝑛𝑡𝑠 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑡𝑒𝑟𝑚 𝑖

�. (2) 

Once the TF and IDF scores are calculate, the weights of the words are obtained 
using, the following formula. 

 𝑊𝑖,𝑗 = 𝑡𝑓𝑖,𝑗 ∗ 𝑖𝑑𝑓𝑗 . (3) 

3.5 Ranked Search 

For the query entered by the user, TF-IDF score is calculated. This is followed by 
calculating cosine similarity between the query vector and the document vectors to 
find the documents containing the searched query and rank them according to the 
closeness of query vector to the document vectors. 

 𝑐𝑜𝑠𝑖𝑛𝑒 𝑠𝑖𝑚𝑖𝑙𝑎𝑟𝑖𝑡𝑦(𝑑, 𝑞) =  𝑑𝑜𝑡 𝑝𝑟𝑜𝑑𝑢𝑐𝑡(𝑑,𝑞)
�|𝑑|�∗�|𝑞|�

. (4) 

where, d stands for the documents and q stands for the query. 

4 Implementation Results 

4.1 User Registration 

A new user must fill in the required parameters to create a new account. If an account 
with the same username or email already exists, the user is prompted to provide a 
different value for the corresponding parameter. 

 

Fig.2. User registration 
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4.2 User Login 

Upon successful match of email and password combination the user is logged into the 
system. Otherwise, the user is prompted to rectify and enter an existing account cre-
dentials or create a new account. 

 
Fig.3. User login 

4.3 Uploading file 

A user can select a text document from the local device and upload the file to the 
cloud server. The user is prompted on successful upload of the file. 

 
Fig.4. Uploading the file 

4.4 Encrypted file 

The file upload to the cloud is encrypted and stored in the storage directory. 
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Fig.5. Encrypted file 

4.5 Search results 

The documents containing the search query are displayed to the user after ranking the 
documents based on the query entered. 

 
Fig.6. Search results 

4.6 Decrypted file 

If the user has permission to view the file, the contents of the file are decrypted and 
displayed to the user. 
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Fig.7. Decrypted file 

4.7 Unauthorized access 

If the user does not have permission to view the file, the file is not decrypted and the 
user is prompted with an error 404 message. 

 
Fig.8. Unauthorized access 

5 Conclusions and future work 

The security concern while outsourcing documents into the cloud is addressed in this 
paper. The project supports not just encryption of data outsourced to the cloud but 
also provides ability to search using keywords on encrypted cloud data. With the help 
of TF-IDF the relevancy of the document can be accessed. This solution provides 
better ranked information retrieval of encrypted documents compared to existing 
ones. Users are not provided with the ability to search through other users documents. 
This limitation can be solved in the future enhancements of the project. 
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Abstract. The paper proposes a modification of the Apriori algorithm called 
Maximal Association rules that combines the ability to mine rules that are lost 
in regular mining and the speed and efficient memory usage of the soft-set 
based scheme. Not only can this improve the efficiency without sacrificing a lot 
of accuracy but it also makes the Apriori Algorithm capable of handling uncer-
tainty in data. Association rules were pruned on a soft set based information 
system using CRS threshold. The combination was found useful especially in 
text mining. 
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1 Introduction 

The generalized form of Fuzzy set is Soft set [4]. Basically, it is a theory of general 
mathematical tool which deals with uncertain data i.e., objects that are not defined 
clearly. The concept of soft set theory was derived in 1999 by Molodtsov [3]. He had 
applied soft set theory successfully in several streams likely smoothness of  the func-
tions, theory of probability, Riemann integration, person integration, game theory, 
theory of measurement,  operations research and so on[1]. 

A soft set is a pair of (f, E) wherein E is considered the subset of the parameter set 
and f is considered a function from E to the power set of the universal set. Soft set 
mainly contributes on transactional data through a Boolean-valued information sys-
tem, applicability of soft set theory for mining the association rules and discovery of 
maximal and association rules [1]. 

Association rule mining is one of the most important as well as popularly used 
technique in the applications of data mining. It is a collection of the methods for gen-
erating rules from data. We can understand the association rule in the form of implica-
tion [3] i.e., X=>Y, where both X and Y are the set of collection of items. X is de-
fined as antecedent and Y is defined as consequent. For our convenience, we can 
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consider or assume X as left hand side rule (LHS) and Y as right hand side rule (RHS) 
[7]. Two main stages are involved in producing association rules. The first one is 
finding all the frequent items from the transactional database. The Second one is gen-
erating association rules that are common from that frequent item set [11].The aim or 
motive of association rule mining method is analysis of the transactional databases 
which possess Boolean values and soft set representation .This is considered as a data 
structure which is very efficient in association rules mining. 

 
1.1 Critical Relative Support 

A set of frequently appearing items in a transaction data base is called as item set. 
Association rules provide us with very simple logical rules regarding associations 
between items but definitely not in determining the criticality relationship among 
them [8]. Another measurement that is used as an alternative in association rules is 
called confidence. It can be defined as probability of the rule’s consequent. It also 
consists the antecedent in the transaction. If association rules are able to meet the 
minimum confidence, then they are said to be strong. The item set that is rarely found 
in database is least item set can also be called as non-frequent, exceptional, unusual 
and abnormal, in-balance item set [6]. The minimum support can be set to capture the 
least item set. It is considered difficult to find out which association rule is the most 
interesting as well as significant. Association rules are considered to be highly critical 
if they satisfy a certain minimum critical threshold that are predefined [13]. Tracing 
of finding out that kind of relation is very important and useful for certain domain 
applications as it will help in revealing some of the crucial and also hidden infor-
mation. 

A Critical Relative Support (CRS) is a value taken by formulizing the maximum of 
relative frequency between itemset and it's Jaccard similarity coefficient. The rule of 
critical relative support X=>Y is calculated as follows [2] 

 
Jaccard similarity coefficient = ( sup(X=>𝑌)

sup(𝑋)+sup(𝑌)−sup(𝑋=>𝑌)
) 

 

CRS(X=>Y) =max��𝑠𝑢𝑝(𝑋)
𝑠𝑢𝑝(𝑌)

� , �𝑠𝑢𝑝(𝑌)
𝑠𝑢𝑝(𝑋)

�� ∗ ( sup(X=>𝑌)
sup(𝑋)+sup(𝑌)−sup(𝑋=>𝑌)

) 

 
1.2 Soft Set Theory 

A soft set defined by F:E→P(U) where U is the initial universe, P(U) is power set of 
U , E is the set of parameters.  

Information system: Information system is four tuple notation. 
S = (U, A, V, f) where U is object set, A is attribute set, Va is the domain value set 

of the attribute a where a € A and f is an information function [9]. 
 
f:U X A → V such that f(u, a) € Va for all (u, a) € U X A 
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if Va = {0, 1} then it is called as Boolean valued information system. In this sys-
tem, two entities can have same tuple. The following Table 1. Represents a soft set. 

 
 

 

Table 1. Representation of a Soft Set 

U                       a1                        a2                         a3         ...............           a|A| 
u1       f(u1, a1)               f(u1, a2)               f(u1, a3)                        f(u1, a|A|) 
u2       f(u2, a1)               f(u2, a2)               f(u2, a3)                        f(un, a|A|) 
. 
. 
. 
u|U| f(u|U|, a1)              f(u|U|, a2)             f(u|U|, a3)                      f(u|U|, a|A|) 
 
Example 1: 
Suppose there are five movies in a universe U under consideration. 
U = {m1, m2, m3, m4, m5} and E = {e1, e2, e3, e4} is a set of decision parameters 

where e1 stands for ‘top hero’, e2 stands for ‘top heroine’, e3 stands for ‘family ori-
ented’, e4 stands for ‘horror’. 

F : E → P(U) is a mapping between the movie parameters and the universe of mov-
ies. 

Let F(e1) = {m1, m4}, F(e2) = {m3}, F{e3) = {m1, m2, m3}, F(e4) = {m2, m4, 
m5} 

Hence, F(e1) means “movies(top heroes)” whose output set is {m1, m4} 
F(e2) means “movies(top heroine)” whose output set is {m3}  
F(e3) means “movies(family oriented)” whose output set is {m1, m2, m3} 
F(e4) means “movies(horror)” whose output set is {m2, m4, m5} 
 

Table 2. Soft Set representation of the movies Universe. 

      E1      E2     E3     E4 
m 1 1 0 1 0 
m 0 2 0 1 1 
m 0 3 1 1 0 
m 1 4 0 0 1 
m 0 5 0 0 1 
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1.3 Maximal Association Rules 

A Maximal Association rule says that whenever X is the only item of its category in a 
transaction, then Y also appears, with some confidence in the transaction. Maximal 
Associations allow the discovery of associations related to items that most often do 
not appear alone, but rather appear together with closely related items. So, the associ-
ations related only to these items will obtain low confidence. Refer [14] for algorithm 
to calculate Maximal Association rules. 

By using Maximal Association rules, some of the Regular association rules may be 
lost. In converse, some additional association rules are also generated using maximal 
association rules. So, by taking the union of those two association rules will give ex-
pected rules that are of importance. 

 
EXAMPLE: 

There is a dataset consisting of 10 articles; 1article referring to the cities “Hydera-
bad, Bangalore, Mumbai, Chennai” and topics “sports, entertainment, education and 
politics”; 2 articles are referring to the cities “Hyderabad, Mumbai, Bangalore” and 
topics “sports, education”; 1 article is referring to the cities “Hyderabad, Bangalore, 
Delhi” and topics “education, entertainment”; 1 article is referring to the cities 
“Chennai, Delhi” and topics “entertainment, technology”; 1 article is referring to the 
cities “Delhi, Bangalore, Chennai” and topics “politics, sports”;1 article is referring to 
the cities “Delhi, Bangalore” and topics  “entertainment, sports, technology”; 1 article 
is referring to the cities “Mumbai” and topics “sports, entertainment, education, tech-
nology, politics”; 1 article is referring to the cities “Delhi, Hyderabad, Bangalore” and 
topics “entertainment, sports, technology”; 1 article is referring to the cities “Chennai, 
Hyderabad, Delhi” and topics “technology, entertainment”. 

We can create Table 3 consisting of two categories “Cities” and also “Topics” i.e., 
A={Cities, Topics} wherein 

Cities = {Hyderabad, Chennai, Bangalore, Delhi, Mumbai} 
Topics = {Sports, Entertainment, Education, Technology, Politics} 

Table 3. Data set of articles which refers to the cities and their respective topics 

S.No. CITIES TOPICS 
1 Hyderabad, Bangalore, Mumbai Sports, Education 

2 Chennai, Delhi 
Entertainment, Tech-
nology 

3 Delhi, Bangalore, Chennai Politics, Sports 

4 Bangalore, Hyderabad, Delhi 
Education, Enter-
tainment 

5 Hyderabad, Chennai, Mumbai, Bangalore 
Sports, Entertain-
ment, Education, 
Politics 

6 Delhi, Bangalore 
Entertainment, Tech-
nology, Sports 
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7 Hyderabad, Delhi, Bangalore 
Entertainment, Tech-
nology, Sports 

8 Mumbai 
Entertainment, Tech-
nology, Sports, Edu-
cation, Politics 

9 Hyderabad, Bangalore, Mumbai Education, Sports 

10 Chennai, Hyderabad, Delhi 
Entertainment, Tech-
nology 

Now, list the supported Item sets. 

Sup{Mumbai}=4, sup{Hyderabad}=6, sup{Delhi}=6, sup{Chennai}=4, 
sup{Bangalore}=7 

Sup{Mumbai, Hyderabad}=3, sup{Mumbai, Chennai}=1, sup{Mumbai, Banga-
lore}=2, sup{Hyderabad, Delhi}=3, sup{Hyderabad, Chennai}=2, sup{Hyderabad, 
Bangalore}=4, sup{Delhi, Chennai}=3, sup{Delhi, Bangalore}=4, sup{Chennai, 
Bangalore}=2 

Sup{Hyderabad, Mumbai, Bangalore}=3, sup{Delhi, Bangalore, Chennai}=1, 
sup{Bangalore, Hyderabad, Delhi}=2, sup{Chennai, Hyderabad, Delhi}=1, 
sup{Hyderabad, Chennai Mumbai}=1, sup{Hyderabad, Chennai, Bangalore}=1, 
sup{Chennai, Mumbai, Bangalore}=1 

Sup{Hyderabad, Chennai, Bangalore, Mumbai}=1 

Sup{Education}=5, sup{Entertainment}=7, sup{Politics}=3, sup{Sports}=7, 
sup{Technology}=5 

Sup{Education, Entertainment}=3, sup{Education, Politics}=2, sup{Education, 
Sports}=4, sup{Education, Technology}=1, sup{Entertainment, Politics}=2, 

Sup{Entertainment, Sports}=4, sup{Entertainment, Technology}=5, sup{Politics, 
Sports}=3, sup{Politics, Technology}=1, sup{Sports, Technology}=3 

Sup{Entertainment, Sports, Technology}=3, sup{Sports, Entertainment, Educa-
tion}=2, sup{Sports, Entertainment, Politics}=2,  sup{Entertainment, Education, 
Technology}=1, sup{Entertainment, Education, Politics}=2, sup{Education, Tech-
nology, Politics}=1 

Sup{Sports, Entertainment, Education, Technology}=1, sup{Sports, Entertainment, 
Education, Politics}=2, sup{Sports, Entertainment, Technology, Politics}=1, 
sup{Sports, Education, Technology, Politics}=1, sup{Entertainment, Education, Poli-
tics, Technology}=1 
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Sup{Sports, Education, Entertainment, Technology, Politics}=1 

Now, supported maximal item sets has to be calculated using below algorithm. 
 
 
 

Pseudo – code: Soft maximal association rules 
 

function soft maximal association rules 
support(A, cat, tol, Mconf) 
n=1; 
att1=1; AD=A; R=0; AC=AD; ca=clock; 
while n-=length(cat)+1; 
 att2=att1+cat(n)-1; n2=cat(n); 
 while n2=0; 
  c=combs(akat, bkat, n2); [a b] = size©; 
 for l=l:a; 
  v=c(l, : ); combo=A(:, V) 
  if length(v) == 1 
   att=find(comb==length(v))’ ; 
  else 
  komb2=sum(comb’)’; att=find(komb2==length(v))’ ; 
  end 
  if length(att)>=tol; check=v; att; A([att], [check])=0; 
AB=AD; ns=1; att=1; 
while ns~=length(cat)+1; 
 att2=att1+cat(ns)-1; ns2=cat(ns); 
 while ns2~=0; 
  cs=combs(att1:att2, ns2); [as bs]=size(cs); 
 for l=l : as; 
  vs=cs(l, : ); combs=AB(:, vs); 
  if length(vs) == 1 
   atts=find(combs==length(vs))’ ; 
  else 
comb2s-sum(combs’)’; atts-find(comd2s==length(vs))’ ; 
  end 
  if length(atts)>=tol; 
  AB([atts], [vs])=0; ck = ismember(check, vs); 
  if sum(check)==0; 
  v22=AC(: , [check vs]); combv22 = sum(v22’)’ ; length([check vs]); 
   att=find(combv22==length([check vs])’) ; 
   if length(att) >= tol 
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    sup1 = length(att); sup=length(atr); confidence=sup/sup1; 
    AC([att], [cek vs]) = 0 
   if confidence>=Mconf 
    R=R+1; from=check, to=vs, confidence 
    display(‘=========================’); 
    end 
   end 
  end 
   end 
  end 
  ns2=ns2-1; 
 end, 
 att1=att2+1; ns=ns+1; 
end 
 end 
end 
   n2=n2-1; 

end 
 att1=att2+1; n=n+1; cb=clock; 
end 
time=etime(cb, ca) ; 
disp(‘Response time’); disp(time) ; 

The above pseudo code is used to calculate soft maximal association rules. 

Maximal support is calculated such that considering an item from a category so that 
no other items from same category are considered. It is indicated by “M sup{items}”. 

M sup{Mumbai}=1, M sup{Chennai, Delhi}=1, M sup{Delhi, Bangalore}=1, M 
sup{Hyderabad, Bangalore, Mumbai}=2, M sup{Delhi, Bangalore, Chennai}=1,  

M sup{Delhi, Bangalore, Hyderabad}=2, M sup{Chennai, Hyderabad, Delhi}=1,  M 
sup{Hyderabad, Chennai, Mumbai, Bangalore}=1 

M sup{Sports, Education}=2, M sup{Entertainment, Technology}=2, M 
sup{Politics, Sports}=1, M sup{Education, Entertainment}=1, M sup{Entertainment, 
Sports, Technology}=2, M sup{Sports, Entertainment, Education, Politics}=1, M 
sup{Sports, Entertainment, Education, Technology, Politics}=1 

Now, maximal confidence has to be calculated. Maximal can be defined as follow-
ing [1]: 

Cd
max

{Delhi, Bangalore, Hyderabad} => {Education, Entertainment} with S
 = max(𝑋=>𝑌)
𝑇𝑜𝑡𝑎𝑙(𝑋=>𝑌)

 

d
max

C
=1, 

d
max= 1

2
 = 50% 
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{Hyderabad, Mumbai, Bangalore}=>{Sports, Education} with Sd
max

C
 = 2,  

d
max

{Bangalore, Hyderabad, Delhi}=>{Entertainment} with S

 = 2
2
 = 100% 

d
max = 2,Cd

max

{Bangalore, Hyderabad, Delhi} => {Sports} with S

 = 2
2
 

=100% 
d

max = 1, Cd
max

From above M supports and M confidence, the rules of maximal association  
 = 1

2
 = 50% 

Rules generated with min M sup = 1, min M confidence = 70% are 
{Hyderabad, Mumbai, Bangalore} => {Sports, Education} with Sd

max

C
 = 2, 

d
max

{Bangalore, Hyderabad, Delhi} => {Entertainment} with S

 = 2
2
 = 100% 

d
max = 2, Cd

max

2 Proposed Work 

 = 2
2
 

=100% 

2.1 Soft Regular CRS: 

For {Hyderabad, Mumbai, Bangalore} => {Sports, Education} 
Sup{Hyderabad, Mumbai, Bangalore}= 3, sup{Sports, Education}=4 
sup{Hyderabad, Mumbai, Bangalore} => {Sports, Education} = 3 
CRS = max�3

4
, 4
3
� ∗ ( 3

4+3−3
) = 4

3
∗ 3
4
 = 1 

For  {Bangalore, Hyderabad, Delhi} => {Entertainment} 
Sup{Bangalore, Hyderabad, Delhi}=2, sup{ Entertainment}=7 
Sup{Bangalore, Hyderabad, Delhi} => {Entertainment} = 2 
CRS = max�2

7
, 7
2
� ∗ ( 2

2+7−2
) = 2

7
∗ 7
2

= 1 
The calculations show how CRS is calculated. CRS value ranges between 0 to 1.  

CRS value determines the amount of pruning that can be achieved, while identifying 
least association rules. 

 
2.2 Soft Maximal CRS: 

Using the maximal supports calculated above, CRS is calculated to obtain maximal 
rules. 

For {Hyderabad, Mumbai, Bangalore} => {Sports, Education} 
Sup{Hyderabad, Mumbai, Bangalore}= 2, sup{Sports, Education}=2 
sup{Hyderabad, Mumbai, Bangalore} => {Sports, Education} = 2 
CRS = max�2

2
, 2
2
� ∗ � 2

2+2−2
� = 2

2
∗ 2
2

= 1 
For  {Bangalore, Hyderabad, Delhi} => {Entertainment} 
Sup{Bangalore, Hyderabad, Delhi}=2, sup{ Entertainment}=1 

Sup{Bangalore, Hyderabad, Delhi} => {Entertainment} = 1 
CRS = max�1

2
, 2
1
� ∗ ( 1

1+2−1
) = 1

2
∗ 2
1

= 1 
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The above calculations show the process to calculate CRS on maximal association 
rules. As all the association rules we have taken have both soft regular and soft max-
imal CRS as ‘1’ there is no change in the rules mined. This example just serves as a 
demonstration. 

The below Fig 1.  Shows the comparison of response times obtained on air pollu-
tion data set[14].  

 
Fig. 1. Soft Set based technique offers best performance 
 
Additionally using CRS based pruning can be used to mine infrequent events and 

exceptional cases.  

3 Conclusion 

By applying Critical Relative Support approach, number of unwanted rules was 
shown to be reduced by up to 98% [2] on educational dataset. Using soft-sets to mod-
el the problem will ensure that the efficiency is improved. While the algorithm that 
has been proposed improves the Apriori algorithm in terms of speed, resource con-
sumption and robustness in presence of uncertainty, it suffers from following limita-
tions [13]. 

1. An additional Hyper-parameter Critical Relative Support Threshold needs to be 
chosen and tuned. 

2. While highly efficient for large datasets, the soft-matrix form may actually con-
sume more space for smaller datasets, i.e. O(|U|.|E|). 

The paper proposes CRS based soft-maximal association rules and found that there 
is no difference rules mined with regular rough set based approach or soft set based 
approach. However there is an advantage of speed. CRS was used to prune unwanted 
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rules and introduction to maximal approach helped in identifying additional rules that 
may have been missed previously. 
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Abstract. The World Health Organization has submitted a report in 2017 
which declared that a population of nearly 36 million people are blind out of 
253 million visually impaired people. Braille books in the tactile format are 
very helpful for the visually impaired people to gain knowledge but the availa-
bility of these resources is limited. With the improvement of electronic innova-
tion, Braille ended up being appropriate to PC helped generation in light of its 
coded structures. Programming based content to-Braille interpretation has been 
ended up being a fruitful arrangement in Assistive Innovation. Various research 
studies and papers describe the methods for obtaining machine readable docu-
ment from textual image. In future, character recognition might serve as a key 
role to create a paperless environment that helps the visually impaired people to 
gain enormous amount of educational materials. In current world the innova-
tions and advancements in modern scientific systems has expanded the bounda-
ries of human effort like Optical Character Recognition. In the field of machine 
learning and pattern matching Handwritten recognition has gained lot of atten-
tion. A novel method is proposed to convert Handwritten text into Braille text 
due to which huge resources of Handwritten text materials will be available in 
Braille text that helps the visually impaired and low vision people to expand 
their knowledge. The novelty of this system has gained a better accuracy. 
 
Keywords: Braille; Handwritten; Optical Character Recognition; visually im-
paired 

1  Introduction 

The visually impaired people enable various technologies to access the materials 
needed. The education materials are available in terms of Braille books [1]. Blind 
people make use of tactile dots in the Braille books to obtain knowledge. Louis 
Braille developed a Braille system. The visually impaired people face difficulties in 
social interaction, reading, accessing library books, recognizing objects, driving and 
also performing ta tasks quickly. They obtain the information by enlarged print or 
reading standard print and through listening. To survive in this competitive environ-
ment the visually impaired people should be more and more efficient in terms of em-
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ployment and education. Large print type should be used, mostly "18" point, but at a 
minimum "16" point for low visually impaired people [2].  
Blind people make use of tactile dots in the Braille books to obtain knowledge. Louis 
Braille developed a Braille system. Almost in 190 countries there is an organization 
called WBU (World Blind Union) for the visually impaired people. The education 
materials are available in terms of Braille books. But the number of books available is 
too limited so that not all individuals can acquire knowledge [3].  
In the field of science and math’s the visually impaired people face most challenging 
task since pictorial representation plays a major role in those fields. Most of the assis-
tive technologies failed to give access to the images and graphs. Thus, the part of 
tactile methodology has been investigated to impart graphical data [4].  
The advancement of handwritten character acknowledgment frameworks started in 
the 1950s when there were human administrators whose activity was to change over 
information from different archives into electronic arrangement, making the proce-
dure very long and regularly influenced by blunders. Handwritten character acknowl-
edgment has been a standout amongst the most captivating and testing research zones 
in field of picture preparing and design acknowledgment in the ongoing years [5]. 
Optical character acknowledgment is a field of concentrate than can incorporate a 
wide range of tackling procedures. Neural systems, bolster vector machines and fac-
tual classifiers appear to be the favored answers for the issue because of their demon-
strated precision in characterizing new information [6].  
The Optical Character Recognizer really is a converter which makes an interpretation 
of written by hand-written message pictures to a machine-based content. All in all, 
handwritten character acknowledgment is arranged into two sorts as disconnected and 
on-line [7]. In the disconnected acknowledgment, the written work is normally caught 
optically by a scanner and the finished composition is accessible as a picture.  

1.1  Objective  

To increase the lifestyle of the visually impaired people, a Braille displays are given 
as output. Initially, the handwritten image is taken as input which gets converted into 
edited text. Next, the edited text formats are converted to tactile format to improve the 
efficiency. Voice message is also introduced to make the people to hear the text for 
better understanding when they wish. 

2  Literature Survey 

Munish Kumar M. K. Jindal et al [8] combined various feature extraction techniques 
to recognize the handwritten numbers. To extract the meaningful features, a skeleton 
of numeral is created. Diagonal features, centroid features, peak extent-based features 
and zoning features are the four features that uses the SVM classifier to extract the 
information based on classification. Testing and training data have been considered 
for experimentation work using 6000 samples of unique handwritten numerals da-
taset. SVM with RBF kernel classifier and fivefold cross validation technique are 
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used to improve the efficiency. 96.3% of recognition accuracy is achieved. In 2018 
[9] Vivek Venugopal and Suresh Sundaram developed an online writer description 
using a method called sparse code. The descriptors obtained from sparse code are 
constructed using histogram strokes. IAM and IBM-UB1 database is used to store the 
samples of data to evaluate the writer scripts. To select the pertinent bin size to get the 
features, the entropy analysis is implemented to establish inequity between descriptors 
by writers. Compared to the previous works the database used over this method gives 
better evaluation strategy. The segmented sub-strokes of handwritten scripts improve 
flexibility in case of sparse characterization. Reza Tavoli and Mohammadreza 
Keyvanpour [10] implemented an innovative neural network method for recognizing 
handwritten scripts. Using a swarm optimization, the weights in neural networks are 
enhanced. A new system for spotting the handwritten words form the handwritten 
scripts are implemented using two methods namely PSO and MLP. A dataset called 
IAM English is used for English documents over this method. They implemented a 
separate neural network for every word to spot the keyword. If the test data matches 
with keyword then it returns positive value. Compared to the previous methodology it 
has achieved best accuracy. Priyanka Bawane,et al [11] implemented a Spiking Neu-
ral Network(SNN) and Leaky Integrate and Fire Model(LIF) to recognize handwritten 
characters and objects. After pre-processing the input, they used edge detection and 
extended histogram to extract the required features from the given image. LIF model 
helps to increase the computational capability. The spiking neural network involved 
over this method takes about 13 flops/1ms of computational efficiency to obtain the 
neural properties. In order to compare the results obtained from SNN, a classifier 
called Support Vector Machine is incorporated. The objects and characters are recog-
nized by applying post processing operations. Segmentation operation is performed 
over the scanned image to recognize efficiently. A new model using sinusoidal pa-
rameters is created by Himakshi Choudhury, S.R. Mahadeva Prasanna et al [12] for 
online handwriting recognition. Subordinates of the speed profiles (i.e. quickening) 
and the x-and y-facilitates are additionally vital in portraying the penmanship the 
viability of the proposed feature is appeared for character and word acknowledgment 
assignment utilizing concealed Markov show (HMM) and bolster vector machine 
(SVM) classifiers. The parameters (i.e., abundancy, stage and recurrence) for every 
one of these signs are removed by fitting half cycles of sine wave between its progres-
sive zero intersections focuses. The analyses are led on three online written by hand 
databases: Assamese digit database, UNIPEN English character database and 
UNIPEN ICROW-03 English word database. The outcomes demonstrate that 
abundancy contains the most separating data about the characters while the stage 
contains minimum data.  

3  Proposed Method 

The high-level architecture for Automating Handwritten to Tactile conversion. Initial-
ly handwritten document is scanned and subsequently the scanned image can be repo-
sitioned. Once the scanned document is in the form of an image, the preprocessing 

245



gets started to convert the gray scale image into binary image, and then translation 
and rotation operations are performed under preprocessing. After that segmentation 
and feature extraction is done to extract the text regions in the image. The Optical 
Character Recognition gets convert handwritten text into their respective text format. 
Once the text gets obtained it is then matched with the tactile templates, if the text 
matches with the tactile templates then it gets printed as a Braille text using Braill 
printer 

 
 

 
 
 
 
 
 
 
 
 
 

Fig. 1. Proposed framework for handwritten text to Braille conversion. 
 

Fig. 1. describes the sequence of automating the handwritten to tactile conversion 
using segmentation, feature extraction and template matching. OCR plays a major 
role to get a machine-readable text.   

3.1  Image Acquisition 

The first step is image acquisition. Image acquisition is the process of creating digital 
representation of visual characteristics in an image i.e. physical structure of an object. 
The image acquisition process consists of three steps; energy reflected from the object 
of interest, an optical system which focuses the energy and finally a sensor which 
measures the amount of energy.  
 

 
 
 
 
 

 
 
 

Fig.2.  Scanned Handwritten Input Image 
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Fig. 2.  Shows how Hand-written images are obtained using a hardware device like 
scanner camera, mobile phone etc. The images or documents are collected and stored 
in the data base for further processing. 

3.2  Pre-Processing 

Pre-processing is method of operations on image with lowest level of obtaining the 
images both the input and output intensity of images. The aim of pre-processing is an 
improvement of the image data that suppresses unwanted distortions or enhances 
some image features important for further processing. Grey-scaling of an image is a 
process by which an RGB image is converted into a black and white image. 
 

 
 
 
 
 
 

 
Fig.3.  Greyscale converted image 

 
In fig.3 the given color image gets converted in to Greyscale image for binarization. 
After the image gets converted from color to greyscale only different colors of grey is 
available which helps in extracting the information from the handwritten image effi-
ciently. 

3.3  Segmentation 

It is an operation that seeks to decompose an image of sequence of characters into sub 
images of individual symbols. Character segmentation is a key requirement that de-
termines the utility of conventional systems. Different methods used can be classified 
based on the type of text and strategy being followed like straight segmentation meth-
od, recognition-based segmentation and cut classification method. 
 
 
 
 
 
 
 
 
 
 

 
Fig.4.  Letter Segmentation 
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Fig.4 shows that the preprocessed image gets segmented as a line segmentation fol-
lowed by word segmentation and finally character segmentation.   

3.4   Feature Extraction 

 
Feature extraction depicts the important shape data contained in an example with the 
goal that the undertaking of ordering the example is made simple by a formal tech-
nique. Feature extraction organize in this framework investigations these English 
characters portion and chooses an arrangement of feature that can be utilized to inter-
estingly distinguish that character section. Differentiation of characters is done by 
cropping the boxed characters of the pre-processed image. At first the sub-images are 
cropped label by label in the sample image, and then the character image array is 
resized to form a 7X5 matrix pixelated image. This is done because an image array 
can only be defined with all images of fixed size. 
 

3.5   Optical Character Recognition 

 
Optical character recognition (OCR) is a process in which electronic change of pic-
tures of composed manually written or printed words into machine-encoded words. It 
is broadly utilized as a type of information passage from printed paper information 
records, regardless of whether international ID reports, solicitations, bank proclama-
tions, electronic receipts, business cards, mail, printouts of static-information, or any 
appropriate documentation. 
 
 
 
 
 
 
 

Fig.5.  Optical Character Recognition representation. 
 

Fig.5. displays how the image gets converted in to machine readable text using Opti-
cal Character Recognition.  
 

3.6   Text to Braille 

Text to Braille converter is a technique which converts text to relevant Braille code. 
This system contains cell per character and each cell having six dots arranged. Each 
cell represents one letter number and symbols. The Braille cell contains two rows and 
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three columns which denotes one-to-one correspondence between the Braille charac-
ters. 
 
 
 
 
 
 
 
 

Fig. 6.  Text to Braille displays 

 In fig. 6. The user needs to connect the Braille show to the pc or the other device 
via a USB affiliation. Braille displays may use different styles of connections. Most of 
the time, the user doesn't ought to install a driver for the Braille show. this can be as a 
result of there aren’t many sorts of Braille displays, and screen readers will support 
most of them. Once connected to the pc, the Braille show can acquire the presently 
highlighted text on the screen. 

4 Result and Discussion 

4.1 Experiment 

The handwritten to Braille system can help the visually impaired individuals to read 
and understand the handwritten notes from Braille displays. The procedure involves 
1. Capture the handwritten image using scanner. 
2. Obtained images are pre-processed to get a binarized image.  
3. The binarized text is segmented and features are extracted from the segmented text.  
4. Converts the image text to ASCII code and equivalent character is printed as text 
using Optical Character Recognition.  
5. Match the converted text with Braille templates. 
6. If the matches are correct then the Braille text will be printed. 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.7.  Handwritten to Braille system 
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Fig 7 describes the proposed handwritten to Braille system. The given input handwrit-
ten image is converted to its equivalent Braille code and displayed. Braille code can 
be saved and fed as input to Braille displays. The converted handwritten text to text 
can also be saved as a word file.  

4.2  Performance Evaluation Based on Execution Time 

Table 1 explains the accuracy of converting the handwritten characters and numbers 
into text and Braille code. Handwritten numbers are converted to their equivalent 
Braille code with 87% of accuracy. Proposed system has taken a time of 29.345 
seconds to convert handwritten numbers into Braille code. Handwritten capital letters 
are obtained with an accuracy of 82% and it took 17.54 seconds to obtain the Braille 
equivalent. 

Table 1. Accuracy of handwritten images 

 

 
 

 

Table 2. Performance comparison of datasets 

 

5. Conclusion 
 

The tactile technologies have gone through many enhancements so far and also 
there is a room for further development in real time applications. The current technol-

Input Types Accur
acy (%) 

Time (in seconds) 

Handwritten image (Numbers) 90 29.345 

Handwritten image (Capital letters) 82 17.545 

S.No Dataset Accuracy 

1 IAM English dataset 77% 

2 UNIPEN ICROW- 03 87.5% 

3 IFN/ENIT, AHTID/MW 98.38% 
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ogies are very limited in imparting education to visually impaired people. The conver-
sion of handwritten text into braille text using better education materials helps to ease 
the learning abilities of the visually impaired people. The handwritten characters are 
captured as images, preprocessed and segmented. It is converted into machine reada-
ble text using Optical Character Recognition. The machine-readable text is further 
compared with Braille templates and if matched the Braille characters are obtained. 
This can be enhanced further by converting cursive handwriting characters into 
Braille text in many spoken languages. 
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Abstract. Today safety is an integral part of industrial management system. 
Fire safety becomes the most important due to its very serious effects as a small 
mistake may cause severe damage. Many of the firecrackers industries manu-
facture firecrackers, matchbox, and printing during summer, the hot and dry 
climate is appropriate for manufacturing. Fireworks are the device that uses ex-
plosive, flammable material to create spectacular displays of light, noise and 
smoke. As in any manufacturing industry, Fireworks units also have accidents 
taking place in the worksite. The major cause for the fire accident are due to 
environmental changes and some human error. In IOT technology the fire-
fighting, fire monitoring and safety management system are an important appli-
cations. So that the IOT based fire safety in the firecrackers industry is devel-
oped by placing the various sensors for monitoring the environmental parame-
ters. All the sensor nodes are interfaced to the Arduino microcontroller and if 
any of the sensor node detects the abnormalities in environmental parameter the 
fire alert is given and once the fire is triggered the water is sprinkled over the 
area. 
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1 Introduction 

The internet of things (IoT) is a computing concept that that connects the physical 
objects. Through this the data are transferred from one device to another and some 
meaningful operations can be performed. Many applications are developed using IOT 
in different sectors such as in medical, safety system, agriculture, retail system, etc. 
Through IOT we can give heart to the particular object. And the importance of that 
object in the real world can be increased. There are several advantages when use the 
IOT, in that through this the communication between machine to machine are in-
creased. Through this any device that can be controlled from anywhere. Wireless 
communication which plays important thing in many application. By using the IOT 
automation in many smart device are encouraged by people nowadays. 

Data plays vital role everywhere in the current circumstances, through these data 
many decisions can be taken in the real world easily when it is connected to the inter-
net. Tracking and monitoring is one of the important application of the IOT. The ap-
plication of IOT are smart agriculture, surveillance system, smart home, smart city, 
etc. In medical field also IOT plays important role monitoring patients health. In 
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many safety system IOT plays important role because of its automation and speed of 
data transmission anywhere at any time. And the main advantage is that it can be 
easily modifiable at low cost.  

2 Related works 

With the headways in the everyday life, fire-security has turned out to be one of the 
essential issues.[6] Fire perils are lethally risky and slandering in regards to business 
what's more, home security, moreover decimating in regards to human life. The con-
spicuous method to limit the sort of misfortune is to react to these crisis circumstances 
as fast as could be expected under the circumstances. The created framework is 
alarming the far away property proprietor precisely additionally quickly through send-
ing Short Message (SMS) by methods for GSM system and transmitter esteems to the 
Central server utilizing GPRS. 

Fire causes tremendous loss of lives and properties consistently in Bangladesh. 
Breaking down past flame episodes, realities are uncovered. A few of the primary 
driver are inadequate fire safeguard materials, electric cut off broken electrical wiring, 
nearness of inflammable materials, infringement of flame security and absence of 
sufficient mindfulness and so forth.[1] In this framework the information combination 
calculation encourages the framework to dispose of misleading flame circumstances, 
for example, tobacco smoke, welding and so forth. Amid the fire risk SFF tells the 
fire administration and others by instant messages and phone calls. Alongside ringing 
fire caution it reports the fire influenced areas and seriousness. To keep fire from 
spreading it breaks electric circuits of the influenced territory, discharges the smother-
ing gas indicating the correct fire areas. 

Jia Jiang, Zhe Gao, et al,. made investigation on cotton warehouse fire accidents. 
Cotton is a critical financial harvest in our nation, the material crude material and key 
save materials, which plays a critical part in the advancement of the national econo-
my.[2] For that they proposed an IoT engineering based application plan of cotton 
distribution center fire cautioning framework. At that point completed an information 
obtaining and transmission by the method for ZigBee remote sensor arrange as the 
base, and made a notice by foundation wise fire examination framework. At long last, 
the application conspire made a viable control for flame through setting off the relat-
ing fire joint activity hardware by a logical fire crisis choice framework. 

In 2018, Carl Seiber, et al,. developed Aerial Plumes for detecting the hazardous 
fire. They propose equipping swarms of automatons with Web of Things (IoT) sensor 
stages to empower dynamic following of perilous ethereal tufts. Expanding rambles 
with sensors empowers crisis reaction groups to look after safe separations amid peril 
ID, limiting first reaction group introduction. [3]Also, they coordinate sensor-based 
particulate identification with self-governing automaton flight control giving the abil-
ity to powerfully distinguish and track the limits of aeronautical crest progressively. 
This empowers people on call for outwardly recognize tuft development and better 
anticipate and confine the effect territory. 

 The quick improvement of China's financial development, serious expanding of 
urban populace and enduring extension of city building thickness, underground de-
signing, tall structures and substantial open developments turn out to be to an ever 
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increasing extent, impartially it advances more extreme test to urban fire insurance. 
To adjust to the present day city and general society security of society improvement, 
the continuous remote-checking arrangement of urban fire security in view of IoT is 
proposed. [4] In this novel fire quenching observing and control framework is pro-
posed. The framework consolidates on the web checking of flame stifling data in light 
of Internet of things (IoT), early fire cautioning and alert framework with building 
security assessment, which are intended to procuring the continuous data of flame 
dousing working condition, making strides the dependable forecast instrument in 
conventional fire observing framework. 

Sagar Prem Lalwani, et al,. proposed based on IOT to monitor the industrial condi-
tions. There are numerous things we find out about mechanical web of things as it is 
another developing innovation. They utilize sensors to consistently screen industry 
machines which is very difficult to be overseen by human.[5] Here an endeavor is 
made to build up an auto-observing framework through which the business individual 
can screen the parameters on a site which can be gotten to either on telephone or on 
PC and produce ready flags through the site that will caution the general population 
working in the business through alert. The site is made by using XAMPP server inter-
facing with database that is utilizing PHP dialect as the rule of the system. 

Kalathiripi Rambabu, et al,. developed a fire fighting robot which monitors and 
control the fire. Independent Fire Fighter Robot is the robot which self-rulingly rec-
ognizes and smothers the fire, it utilizes the fire sensor for discovery, and the fire 
quencher is utilized to douse the recognized fire.[7]The robot can turn while currently 
filtering for the fire, this checking is performed by the sensors set on the sides, at the 
point when the fire is distinguished, the robot can move toward the fire and it stops 
before it and trigger the douser to turn out the fire. 

3 Proposed Architecture  

 
Fig.1. Fire safety system architecture 
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In the proposed system the sensor units are interfaced into the arduino board. The 
main parameters that cause the fire accident in firework industry are temperature, high 
light intensity so that the temperature sensor, light intensity sensors are interfaced. 
And the flame sensor and smoke sensor are also interfaced for detecting the smoke 
and the fire. Once the fire is  triggered the signal pass through the RF module to 8051 
microcontroller through that fire alert and water motor is turned ON. Even though the 
basic safety is provided in firework industry there is more chance for the fire get easi-
ly enters in to the surrounding area. Many of the fire accidents goes vigorous because 
of the late arrival of fire safety department. For that in this system once the fire is 
triggered through GSM the SMS send to the fire safety department along with the 
location. Through this the complete safety is provided to the firework industry. The 
architecture diagram shown in fig 1. 

4 Proposed system implementation 

4.1 Sensor unit 

In the firework manufacturing industry the main parameters that cause the fire acci-
dents are high raise in temperature, high light intensity, friction due to high wind 
speed, and due to some human error such as mishandling of chemicals. so monitoring 
the environmental parameters are very important. 
Monitoring environmental temperature using Temperature sensor. There are 
several reasons for fire accidents that occur in firework industry. In that one of the 
main cause are high rise in temperature. So monitoring the environmental temperature 
is one of the mandatory thing that should be implemented in the safety system. In the  
proposed system LM35 temperature sensor is used, the range of temperature is from 
−55°C to 150°C. LM35 is interfaced with the arduino uno. In the system once the 
temperature goes above 50°C it turns on the fire alarm. 
Monitoring surrounding light intensity level using Light intensity sensor.

 

  Gener-
ally the firecrackers are manufactured with the help of the sun light. High light inten-
sity that cause the firecrackers to catch the fire easily. once the intensity goes above 
20,000 lux it cause the firecrackers to catch the fire naturally. So monitoring the light 
intensity level is one of the important thing that should be implemented in the pro-
posed system. UUGEAR light sensor module is interfaced with the arduino uno. It 
uses high quality photo resistor. The working voltage of this sensor is from 3.3-
5V.The light intensity dependent resistor shown in figure 2. 

 
Fig. 2. LDR resistor 
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The light intensity can be received by the LDR and that was connected to the resis-
tor R2 and the Vout can be determined by using the formula  Vout=Vin X 
(R2/(RLDR+R2
Detecting flame using Flame sensor. Detection of flame is one of the important 
practices in fire safety system. In that the flame sensor infrared receiver ignition 
source detection module is interfaced with the arduino board. Once the fire is trig-
gered by the infrared radiation it using CCD it detects the fire. The operating voltage 
of the flame sensor is from 3.3 to 5V. 

)). 

Detecting smoke using Smoke sensor. Some of the crackers that only cause the 
smoke instead of fire. In that case flame sensor cannot able to detect the fire. In that 
case smoke sensor is need to detect the presence of smoke. Different smoke sensors 
are available to detect the presence of different gases that are specified in the table 1. 

Table. 1. Different gas sensor 

Sensor  Gas type 

MQ2 Combustible Gas, Smoke 
MQ3 Alcohol Vapor 
MQ5 LPG, Natural Gas, Town Gas 
MQ9 Carbon Monoxide, Coal Gas, Liquefied Gas 

In the proposed system MQ2 gas sensor is used for detecting the smoke and the 
combustible gases that present in the working area. 

4.2 Gathering location using GPS module 

Most of the fire accident that goes to dangerous state because of the late arrival of fire 
engine to the location where the fire burst out. For that case GPS place major role and 
use to identify the location easily. This GPS module was placed in the firework indus-
try that calculate the latitude and longitude of the location. The position can be calcu-
lated by using the algebraic formula. GPS module shown in figure 3. 
 Let as assume that xi, yi, zi 

(√ (x-x

, where i=1,2,3,4 are the positions of the satellite. c be 
the speed  of the light and t be the receiver clock offset time. 

1)2+(y-y1)2+(z-z1)2 ) + ct= d
(√ (x-x

1 

2)2+(y-y2)2+(z-z2)2 ) + ct= d
(√ (x-x

2 

3)2+(y-y3)2+(z-z3)2 ) + ct= d
(√ (x-x

3 

4)2+(y-y4)2+(z-z4)2 ) + ct= d
Through the above equation the location of the particular are be calculated by the 

GPS receiver. 

1 
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Fig. 3. GPS Module 

 

4.3 Sending emergency alert using GSM module 

 The emergency message to the fire service that was automatically sent through the 
GSM module. In this the smoke state, flame state along with latitude and longitude 
calculated by the GPS are send as message to the fire service department. 

5 Working Algorithm 

STEP1: Initialize the fire safety system circuit. 
STEP2: Sensor nodes continuously sense the environmental parameter. 
STEP3: IOT board continuously transmit the sensed data to the server. 
STEP4:  a) If the fire is triggered the signal passed to the 8051 microcontroller and it  
    turn ON the water sprinkler and fire alarm. 
   b) At same time the emergency message to the fire station was send through 
    the GSM module. 
STEP5. Goto Step1. 

6 Result 

All the sensed data are continuously transmitted to the server that can be viewed at 
any time. The server data snapshot  shown in figure.4. 

 

 
                   Fig. 4. Server data snapshot 
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The major reason for the fire accident in firework industry are due to the drastic 

raise in the temperature. So temperature is considering the major factor, once it gose 
above 50°C the fire alram and buzzer gets turned ON. Based on various temperature 
the behaviour of the motor state was shown in Figure 5.  

 

 
 

Fig. 5. State of motor based on Temperature. 
 
Emergency message automatically send to the fire station with the help of the 

GSM module. In the message that send to the fire station the data of the flame sensor 
and smoke sensor along with that latitude and longitude position of the firework 
industry also send along with the message. The emergency message snapshot is 
shown in figure.6. 

 

 
Fig. 6. Emergency message snapsho 

 

7  Conclusion 

Through this fire safety system the main environmental parameters that causing the 
fire are monitored continuously. And if the fire is triggered the safety measures also 
implemented. Through this many people lives and their properties are protected from 
damage caused by fire accidents.This system will be enhanced by analyzing other 
possibilities of fire accidents like friction and based on that the safety system will be 
enhanced. 
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 Abstract. Cloud computing is the fast, reliable and effective fix for the rising 
storage expenditure of IT companies. The data storage devices available is not 
cost effective because the data being generated at a faster pace makes it costlier 
for the IT companies and individual users to repeatedly update their hardware. 
Cloud computing not only reduces the storage costs but also reduces the protec-
tion procedures. Cloud storage shift the user’s data to remotely located large da-
ta centers where the user does not have any control. However, as the case of 
many advanced technologies, this unique feature of the Cloud may create many 
new security challenges which are to clearly understood and resolved. The user 
should be guaranteed of the correctness of data in the Cloud. Since the data 
cannot be accessed physically by the user, it has to provide a tangible solution 
for the user to ensure that the data integrity is retained or not. In this, a system is 
developed which provides a substantiation of data integrity in the Cloud so that 
the user can utilize it in order to ensure the correctness of the user data in the 
Cloud. This proof of data integrity is mutually agreed in cooperation with the 
Cloud and the client and can also be included in the Service Level Agreement 
(SLA). This system gives an assurance that the data storage can be minimized 
at the client side which will be of immense benefit to smaller clients. 
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1 Introduction 

Now a days IT companies are the growing in huge number and the success of IT 
companies is due to many key terms like cost effective techniques, new upcoming 
technologies at faster rate, etc., In most cases to minimize cost and time, companies 
look into cloud services for the storage purpose [1]. Cloud Computing is the one such 
technique that comprises both hardware and software services for a global network. In 
this, outsourcing of file to the cloud storage servers by individual users and compa-
nies is increasing day by day due to its benefits. But there is a risk called Hoaxing of 
data in the cloud server and the client should ensure that the data is not changed. The 
action involves choosing the file by the applicant to cloud accumulator server on 
transaction base which can be retrieved as and if required. Therefore, to overcome the 
problem of hoaxing an active agreement for accepting the confirmation of file control 
in the Cloud [2][3], referred as Proof of Retrievability(POR), is proposed.  
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A POR is a challenge response protocol that enables the cloud provider to perform 
the demonstration to a user that a file is recoverable without data loss. Data owner 
should easily be notified if any loss happens with the verification system available in 
the cloud storage archives. The system ensures effectively within the short span of 
time whether the cloud server is responding appropriately to the data owner. General-
ly, Hoaxing is not recommended and here it means data loss or modification. Moreo-
ver, POR is an agreement wherein the server/archive confirms to the applicant that an 
objective file A is complete and not tampered, advertence that the applicant can bal-
ance the absolute file ‘A’ from the server with topmost probability. In this protocol, a 
file is encoded by the applicant before accepting and transferred to an accumulator 
archive. POR enables bandwidth efficient challenge-response protocols to assure the 
apparent area of a file at a limited accumulator provider. In this paper, data integrity 
method is implemented so that the mediator can review the data accumulated in the 
cloud and ensure that the client secures the data by combining the metadata [4]. This 
technique confirms on the client side that the data need not require any client side 
storage and also the data loss is negligible and useful for many clients [5]. 

 The paper is organized as follows: section 2 depicts the analysis of techniques 
used in cloud storage, section 3 gives the implementation of the proposed work and 
final section concludes the findings. 

2 Related Work 

Data Integrity is one of the important characteristics in cloud computing. Though 
there exist many techniques to maintain integrity in cloud server but still no methods 
have proven to be very efficient based on the technology. Therefore, many research-
ers are working to provide a suitable solution to overcome this problem, In order to 
address the dynamic data, hash tree [6] and BLS signature is proposed. In the user 
splits the file into number of data blocks and finds the hash value for each block to 
promote data integrity authentication.  

Ateniese et al., proposed scalable PDP [7][8] which is an enhanced edition and the 
main distinction is that it uses symmetric encryption whereas original PDP uses pub-
lic key to diminish the computation overhead. Scalable PDP can have active process 
on distant data. But the scalable PDP technique only performs limited number of up-
dates and challenges and this scheme remains problematic for larger files. 

Dynamic PDP [9] [10] is a group of seven polynomial time algorithmic techniques 
was implemented to support dynamic operations in the file and uses rank based au-
thenticated directories. This method proposes complete dynamic process like modifi-
cation, deletion, insertion, etc. Since it maintains this kind of operation, there is com-
paratively higher computational, communication, and storage overhead. Even though 
the method works efficiently but suffers in the computation process and also does not 
include provisions for robustness. 

Juels and Kaliski [11] proposed a scheme called Proofs of Retrievability (PoRs). It 
implements POR efficiently for finding the static data loss but the method has not 
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undergone for dynamic data.  Apart from this, fixed number of queries is only rec-
ommended by the client. 

Apart from PDP and POR protocols, erstwhile methods such as hash function, en-
cryption, MAC and signature methods are proposed. For example, in hash method 
[12], to create a hash value, read and compressed file is taken as an input source. For 
the authentication purpose, CPS server utilizes the identical hash function to read 
back the file and produce a hash value. Both hash values have to counterpart for en-
suring the integrity of data. Rarely, encryption methods utilize a trusted mediator 
called cloud broker for data integrity. For this reason, broker calculates the value of 
all encrypted segments and match them with hash values present in the repository. In 
certain cases, XOR operations are preferred for encryption purposes. 

Generally, the main reason for moving to cloud storage is to avoid the cost for 
spending in physical storage devices and also to handle rapid data rate during transac-
tions. The main problem to be considered in cloud is data integrity therefore to pro-
vide more data integrity, a threshold scheme [13] is implemented to combine with the 
decentralized erasure coding. This system results superior in robustness, confidentiali-
ty and integrity. Scientists are focusing on this part to provide the best solution for the 
data integrity. [14] 

3 Proposed System 

The limited area of the Cloud advice doesn't admittance the applicant to admission 
and analysis the candor of the info. This cardboard provides a board affair which ar-
resting the ability candor aural the Cloud that may be active by the user to verify the 
definiteness of knowledge. This affidavit of ability candor protocol, that is according-
ly in acceding by anniversary the Cloud and client, are generally congenital aural the 
Service Level Acceding (SLA) and may analysis whether or not the advice has been 
lawlessly afflicted or deleted. In this paper, an advice definiteness arrangement in-
volving the encoding of some of ability per file block is planned that reduces the ac-
tion prices for the purchasers. this could be accomplished by acceptable the likelihood 
of aegis by encrypting beneath rather than encrypting the abounding information. The 
applicant cloud aerial and advice admeasurements are bargain to abate the prices. 
during this advice candor acceding system, the TPA should abundance alone one 
science key, behindhand of the ambit of the advice file F, and 2 functions that accom-
plish a accidental sequence. The TPA doesn't abundance any advice central itself and 
afore autumn the file at the archive, processes the get into beforehand and add some 
Meta advice to the file and food at the archive. throughout analysis method, the TPA 
uses this meta advice to anticipate the information. it's important to apprehension 
actuality that the affidavit of ability candor acceding artlessly checks the candor of 
knowledge. about the advice are generally behold at bare advice centers to bouncer 
from file accident because of accustomed calamities. If the advice at the applicant 
angle should be afflicted that involves updating, accession and abatement of 
knowledge, it needs an added encoding of beneath advice bits. Therefore, this affair 
supports activating behavior of knowledge. 
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Fig.2. File Storage Using Metadata 

Fig.2. depicts the file storage metadata scheme that reduces the data storage costs 
and helps to minimize the maintenance that also avoids the local storage of data. Thus 
the cloud storage enables to reduce the chance of data losing due to failure of hard-
ware and aims to prevent deception of the owner. Initially, the TPA selects a few of 
the absolute file, which represent the metadata and pre-processes the data. This meta 
abstracts is encrypted and absorbed in the file before sending to the cloud. At any 
time if the applicant wants to analyze the confidentiality of the abstracts and its avail-
ability, TPA challenges the server to ensure the confidentiality and integrity of the 
data. 

The arrangement can be continued for updating, deletion and inclusion of the data, 
which involves modification of beneath at the applicant side. This can be accom-
plished in 2 two phases, (i) Initial Phase (ii) Verification phase. Initial phase appear-
ance includes bearing of metadata and its encryption. Verification appearance in-
volves arising a claiming to the cloud server and accepting an acknowledgment to 
analyze the authority of the data. 

3.1 3.1 Initial Phase 

Initially File ‘A’ containing n blocks is saved in the archive and it is desired by the 
verifier X. Further it is pre-processed to actualize the metadata and then included in 
the file. Assume m bits are present in n number of blocks. Therefore, for the File A 
having n blocks comprising m number of bits each, metadata can be constructed by 
choosing N bits out of m bit in the concerned n block. 
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Fig.3.Data Blocks. 

 
Fig.4. Each block m bits in n block 

 

Metadata generation. Let F be a function defined: 

 (1) 

Where N is the number of bits for each data block which can be studied as meta data. 
The function F creates a set of m bit positions for every data block inside the n bits 
present in the data block. Hence F(i, j) furnish the jth bit in the ith data block. The value 
of N is the choice of the TPA which is known only to the TPA. In every data block, a 
set of m bits is arrived and for every n blocks, n * N bits, in total. Let ni correspond to 
the N bits of meta data for the ith block. 

 
Fig.5.  Selection of random bits for File A. 

Metadata Encryption. For the encryption, suitable technique is selected for encrypt-
ing each meta data from mi data blocks to produce new metadata Mi. Now function h 
generates N bit αi for each i and is confidential and known only to TPA.  
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                                                                   (2) 

                                                                                        (3) 

is added accordingly in each data block of metadata mi resulting in to a new 
data K. Thus, a group of n recent meta abstracts bit blocks is arrived. 

The encryption adjustment can be better for stronger aegis for data. 

 
Fig.6.Generation of Metadata 

Metadata Appending. Likewise, the above procedures are used for combining the 
meta data which is further stored in file A. Finally, it is stored in the cloud server as 
given in fig 7. 

 
 

Data file Appended metadata 

Fig.7.Appending Metadata 

Authentication Phase. In case the TPA wishes to ensure the integrity of file A and 
defy the files for response. By means of comparing both the challenges and response, 
the TPA does the acknowledgement in case of TRUE. On the other hand, Integrity 
will be rejected if FALSE. For ensuring the ith block integrity the TPA once again 
defy the cloud server by mentioning the corresponding block number and its bits giv-
en in function F known to the TPA.  It also indicates the place where the metadata 
related to ith block is appended and has N bit number. Therefore, the cloud server is 
compulsory for the user to ensure the data send. α i

 

 is used for decrypting the meta data 
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that is passed by the cloud and the final decrypted meta abstracts is compared for integri-
ty. If any mismatch occurs, then conclusion can be achieved that integrity is not main-
tained in the cloud server. 

4 Conclusion 

The methodology adopted in this paper facilitates the user to get the evidence for data 
integrity that can be accumulate in the cloud storage servers with cost effective and 
less efforts. The technique has been implemented to minimize the computational and 
storage overheads of the client thereby reducing the volume of the proof of data integ-
rity to diminish the bandwidth utilization. No more than two functions are stored at 
the client side, the bit generator function F, and the function h which is used for en-
crypting the data. This methodology reduces the storage at the client side while com-
paring with other techniques. Therefore, it proves to be very efficient for smaller cli-
ents like PDAs and mobile phones. The encryption of data usually consumes a large 
utilization of power. But this technique limits the encrypting process to only limited 
data, thus reducing the computational time of the user. The earlier schemes require the 
previous files to perform tasks that need more power to generate the proof of data 
integrity. The proposed method allows the archive to fetch and send few bits of data 
to the client and moreover this method is applicable for storing static data and cannot 
handle the dynamic data.  
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Abstract. Investigating customer practices in online business organizations is a 
tedious activity and clustering algorithms are utilized for that reason. The items 
from organizations are sorted out as product tree where the interior hubs (aside 
from root hub) indicates to different productcategories and the leaf hubs indi-
cates to the merchandise to sell. Considering this product tree, we propose a 
purchase tree named "personalized product tree", to represent the customers’ 
transaction records. The customers transaction information is changed into pur-
chase trees. The customer poi and lifestyle is taken into account for the recom-
mendation of the product. Collaborative filtering algorithm is used for filtering 
the information by using the recommendation of other people. It is a technique 
commonly used to build personalized recommendations on the web. It also 
promotes the selling of cold products (products that are not sold for a long 
time). 
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1 Introduction 

In this paper, we propose a new strategy for prescribing products to customers using 
only few observations . For that we first build a product tree. The leaf nodes of the 
product tree denotes the items to be sold and the interiornodes denotes the various 
product categories. A product tree  comprises of several levels of categories beginning 
from the root  and many nodes, the number of nodes increases  from the first level to 
the final level. The leaf node in the product tree is normally the item bought by the 
customer. To analyze and visualize customer’s behavior, we build a “personalized 
product tree” for each customer, called purchase tree. The purchase tree is worked by 
accumulating all items in the customers exchanges, and furthermore its done by prun-
ing the product tree by keeping just the relating leaf nodes and all ways beginning 
from root node to leaf nodes. Euclidean distance, Jaccard distance and cosine distance 
are the commonly used distance metrics but they do not work for tree structure fea-
tures. To compute distance between two purchase trees we can utilize the tree edit 
distance which computes the minimum cost of converting one tree to another tree by 
using various operations of deleting,  relabeling and inserting tree nodes. However, 
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this distance  provides a high distance esteem between any two purchase trees as cus-
tomers do not buy similar products. This will throw many unwanted recommenda-
tions to the users. Therefore the  tree edit distance will not provide accurate recom-
mendations to users. To solve this problem, we are focusing only on the users point of 
interest and lifestyle. 

2 Related Work 

Customer division is imperative for retail and web based business organizations, be-
cause it is typically the initial move towards the investigation of customer practices in 
these organizations [1]. Early works utilize general factors like 
customersdemographics and ways of life [2], however such works are suspicious 
since the general factors are hard to gather and some gathered factors may be invalid 
soon without update [3]. With the fast increment of the gathered client conduct infor-
mation, specialists currently center around bunching clients from exchange infor-
mation [3], [4], [5]. Transaction information is the data recorded from every day ex-
changes of customers, in which an exchange record contains a lot of items (things) 
purchased by a customer in one crate. There exist three issues for grouping of cus-
tomer exchange information:  
1)how to represent a customer with the associated transaction records. 
2) how to compute the distance between different customers. 
3) how to portion the customers into explicit number of customer groups.  
Hsu et. el. proposed a customer grouping strategy oftransaction data information [6]. 
In their technique, the things are composed as a various leveled tree structure which is 
called as concept hierarchy.They characterize a likeness measure dependent on path 
length and path depth on concept hierarchy, and utilize hierarchical clustering to 
fragment customers. However, the separation is characterized on individual exchange 
record, in this way the strategy suffers from  enormous measure of exchange records. 
In addition, the high computational unpredictability of hierarchical clustering hinders 
the usage of their client division strategies in genuine applications. Additionally many 
grouping strategies were introduced. However, the separation is likewise processed 
dependent on exchange records. Given a separation work, various leveled clustering is 
regularly utilized for grouping [3], [6]. However, such techniques can't deal with vast 
scale exchange information because of their high computational intricacy. 

3 Proposed System 

3.1 System Description 

Customer will be segmented based on the transaction that they perform. Based on the 
Customer transaction detail  the customer purchase tree and product tree is generated 
and the leaf node product in the purchase tree would the product that the user has 
purchased, and compare that tree with the product tree to identify the user point of 
interest in the E-commerce application. When the user comes in contact with the ap-
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plication then based on the purchase tree and product tree the product will be recom-
mended to the user. The recommended product are the most popular product in the E-
Commerce application. In Order to promote Cold Item (The Product with less Popu-
larity) among the user, Customer is Categorize into two categories as Normal user and 
Innovator (Who found that type of Cold Product). The Normal user would became 
innovator based on the behavior in the E-Commerce Application their Activeness and 
the number of product they view and time spend for any leaf node based on these 
category the innovator are found . Once Innovator finds any cold product in the appli-
cation and found that item to will be useful then that product will be promoted to the 
group of customer whose purchased tree are close to product tree that the innovator 
found. 

 

 
Fig. 1. Architecture of proposed system 

3.2 User Registration & Admin Preprocessing 

For accessing the E-Commerce Website a new user has to register with the respective 
Website. During new user registration we need to give the basic details like user 
email-id, password, mobile number, address, etc. All these details will be saved into 
the database through Server. Then the registered user can sign in to the login page 
with appropriate credentials. After user sign-in got successful we have to move on for 
preprocess. Preprocess means to arrange the product based on ranking. Product rank-
ing would be identified on the number of user purchased. The Authenticated user now 
can use the E-Commerce Application to purchase desired products, but prior to that 
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the user need to create their own banking account in order to show the transaction 
data.  The user needs to create his account with our developed bank application. Here 
the user can deposit the initial amount to the bank after basic registration with bank 
got completed. These banking transactions data will be stored in Bank Database sepa-
rately. Whenever any purchase is made this transaction data will get updated as the 
Bank Application will be running in the background as Web-Service. 

3.3 Customer segmentation based on Transaction Data 

Once the user login to Website then n number of product will be shown based on the 
product ranking. But to recommend the product based on the user POI (point of inter-
est) system  some transaction data from the customer is required to identify the user 
interest. For the first time in the E-Commerce website user need to perform at least 
two or more transaction based on the user wish. Then based on the transaction data 
system would identify the customer interest. 

3.4 Finding Innovator in Customer Group 

If the user login then based on the user transaction data system would identify the user 
lifestyle, interest and recommended the product based on that criteria. The recom-
mendation would be based on the product ranking. As the result the high moving 
product will be recommended first and the other cold product (less moving product) 
will remain in the stock. In Order to promote the cold product in the market, User 
need to segment in two group normal user and innovators. Innovator are the one who 
spending lot of time in the E-Commerce website and the time in particular leaf node 
,then that user would became a innovator. Normal user who spends lots of time in E-
Commerce website will  also be considered as innovators. 

3.5 Recommend Product to Customer 

The recommendation should be based on the user lifestyle and user point of interest 
for this the user transaction data would be considered as  the input from which the 
user interest and lifestyle would be identified. Then the product would be recom-
mended based on the product ranking and the product count that would be generated 
based on innovators. The combination of these product lists will be given as recom-
mendation to the user. 

3.6 Collaborative Filtering 

Products cannot be recommended to other users until the product has been rated or 
correlated with other similar items. Cold Start problem also occurs when new product 
is added to cart as  we don’t have ratings related to it. Hence the product will remain 
unsold for a longer time. Therefore for each user we show recommendation based on 
the transaction data for which , we search for all the users who have viewed that 
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product. Then, for each of those users, we compare the purchase tree of all user and 
throw recommendations based on the similarity in their purchase tree. Also we con-
sider the previous transaction of the user  and recommend products to them based on 
their transaction history. This indicates about the price of the product they have 
bought and products similar to their interest and matching with the prices of previous 
transactions recommendations are thrown. Hence it does not require history of user 
ratings. It is a easy, quick approach which is based on only few observations. 

4 Implementation Results 

4.1 User Registration 

A new user must give the basic details like user email-id, password, mobile number, 
address to create a new account. 

 
Fig. 2. User registration 

4.2 User Login 

Upon successful registration the user is now logged into the system. Otherwise the 
user is prompted to verify the entered details and by entering the entering the correct 
credentials the user can login or else should create a new account. 
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Fig. 3. User login 

4.3 Admin Preprocessing 

After user sign-in got successful we have to move on for preprocess. Admin logins in 
and performs preprocessing. Preprocess means to arrange the product based on rank-
ing. Product Ranking would be identified on the number of user purchased. 
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Fig. 4.Admin Login 

Fig. 5.Admin Preprocessing 

4.4 User Transaction 

The user adds the products to the cart and buys it. After two or three transactions 
based on users transaction data recommendations are given to the user. Recommenda-
tions are thrown based on the previous transactions of the users. 
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Fig. 6.User Transaction 

 

Fig. 7. Recommendation 

5 Conclusion and future work 

In this method for each customer a purchase tree is built from the customer transac-
tion data. However, the quantities and amount spent are not considered. The cold 
products (products that are not sold for long time) are promoted. The recommendation 
of products based on user’s poi and lifestyle is addressed in this paper. The recom-
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mendation is provided to the customers by finding out the number of clicks on a par-
ticular product and the time spent on viewing the product. Therefore this project not 
only focuses on high rated products but also cold products.In the future, this technique 
could be stretched out to join more features into the purchase tree. It should also focus 
on the cold start problem. 
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Abstract. E-commerce is a transaction of buying or selling something 
online. E-commerce allows the customers to overcome the barriers of geograph-
ical and also allows them to purchase anytime and from anywhere and also con-
sumers having the privilege to review positively or negatively on any product 
over the online. The consumer reviews are very important in knowing the prod-
uct’s aspect and feature and it also very useful for the both other consumers and 
firm. So in the way of finding the product aspect ranking we have proposed the 
methodologies in which it extracts the reviews and  preprocessing those, finding 
the exact aspect of the product, splitting the reviews into  positive, negative and 
neutral comments by using the sentimental classification technique and also 
proposing the ranking algorithm used for the product ranking. In the data pre-
processing there are methods available in which it initially differentiate the 
meaning and meaningless words and also it removes the postfix from each word 
and then tokenize each sentence by removing the emotion icons and also space. 
In aspect identification we will identify the aspect from the numerous reviews 
which is given by the consumer whether it is positive or negative and on its 
basic of high or low score we will give a ranking. The main aims of sentiment 
classifier are to classify the review. The aspect frequency and consumer opinion 
of each aspect is given in the products aspects ranking and in its application. 

 

 Keywords: E-Commerce, Ranking Algorithm, Review Analysis, Sentiment 
Classifier, Data Pre-Processing. 

1   Introduction 

Websites help to send feedbacks and reviews on a huge number to the concern firm. 
For instance: Few websites contain million product reviews while some other web-
sites contains huge number of surveys and more than 11,000 shippers. Such various 
customer surveys contain strong and significant information and have created into a 
vital asset for the two buyers and Firms of ecommerce [1]. Shoppers mostly or always 
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look for rich, best and needed data from online reviews in need of buying a product, 
while numerous organizations have made the online reviews or feedback as vital criti-
cisms for the requirement of the products aspect and features improvement, showcas-
ing, and to make up the need of the buyer. 
 By and large, products may have several viewpoints. For instance, iPhone3GS has 
more than three hundred angles for example: design, application, 3G network. Some 
viewpoints of product features are more critical than the other features that can be 
identified easily. These types of features viewpoints depends on the firms product 
advancement procedures [2]. For instance, a few parts of iPhone3GS such as usability 
of the phone and battery of the phone are worried by many buyers, and are most im-
perative and impatient than the others. For a camera, the angles for example: focal 
points and picture quality would enormously impact purchaser feelings on the camera, 
and they are more vital than the perspectives [3], for example: a/v cable and wrist 
strap. Hence recognizing vital consequence viewpoints will enhance the ease of use of 
various assess and valuable for the two buyers and venture [4]. 
 Product perspective positioning is helpful to an extensive variety of certifiable 
requirements and applications. In this current paper, it has explored the value in two 
ways. Report level feeling characterization intends to decide a feedback archive as 
communicating a positive or negative general supposition and extracted survey run-
down that expects to abridge purchaser feedback or reviews by choosing useful sur-
vey sentences [5]. We perform broad tests to assess the viability of perspective posi-
tioning in these two applications and accomplish noteworthy execution enhance-
ments. Product angle positioning was first presented in our past work.  
 Contrasted with the preparatory gathering form, this article has no not as much as 
the accompanying upgrades: 1. It expounds more exchanges and examination on 
product perspective positioning issue, 2. It performs broad assessments on more prod-
ucts in more assorted spaces and 3. It shows the capability of angle positioning in 
more genuine applications [6]. 

 
 
 
 
 
 
 
 
 

 

 

 

Fig. 1. Proposed System Architecture Design 
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2   System Scope and Contributions 

The consumers can think in a wiser way while decision of purchasing is done through 
online having most of the attention on the   aspect or features of the products and also 
the firms of the product can give more time and concentrate on features or aspect of 
the product that are important and also while the topic raises of the improvement of 
quality of product [9]. Hence in the given proposed idea it will help to identify the 
aspect of products that are important from the reviews of the online consumers [10].  
 From the posted reviews which is given by the consumer the important aspect will 
be identified by the NPL tool, and also classify the sentiment on the aspect and finally 
the ranking algorithm to determine the particular product ranking. The idea of aspect 
ranking is useful to a great extent in upcoming and real world applications [7]. The 
investigations of the ability in the two applications that is: document level sentiment 
classifier on documents of the feedback or reviews and also extractive review on 
summarization. Paying more attention to the important aspect is very useful while 
taking decisions about product. Firms can focus on improvising and enhancing the 
product aspect and increasing the standard of the product more effectively [8]. 

 

3  Existing System  

The ecommerce is a branch that is been changing and getting improvised every day 
and main challenge in the Ecommerce is that countless of online reviews. In fact, 
reviews have been and will always be all across the internet. They pop up and also 
give a major difference in life though people are regardless of whether you are active-
ly encouraging them or not [11]. The methods that are used in existing system for 
identification of product aspects based on supervised method and unsupervised meth-
od. Supervised method deals with sequential learning technique. The extractor is used 
in new reviews to find the aspects. The extractor extracts the noun and noun phrases.  
The unsupervised are always a lexicon based method that uses a sentimental lexicon 
consist of list of sentimental words, phrases based words and also idioms, to specify 
the sentimental orientation on each aspect [14]. The past system has several disad-
vantages: 

1. These supervised technique requires an enough words representative are 
need to instruct and the requirement that is need into it. It is time- delaying pro-
cess and employment involvement will be more. 

2. Rate of the noun and noun phrases are been calculated, the most frequently 
used ones are reserved as an information of the aspects.   

3. Achieves Poor performance if sentiment analysis is applied on raw reviews.
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4 Proposed System  

In the proposed framework, initially it will recognize the aspect of products that are 
important from online consumer feedback or reviews. Hence we develop an idea to 
automatically recognize the aspects of the product that are important. The methodolo-
gies are: 

(a) Reviews and feedback extraction and Preprocessing. 
(b) Identification of aspects of the products based on reviews. 

(c) Classify the reviews of products into positive, neutral and negative reviews of 
product by using sentimental classification and producing a probabilistic graph using 
the ranking algorithm  
 The data preprocessing is important task which is performed before the product 
aspect identification task. From this feedback the aspect are recognized a noun as a 
form of a term and the noun form of term word is finalized when most of the reviews 
are similar. Sentimental classification is been initialized in such way that is used as a 
natural language processing which can be  used for identifying the mood, need or 
similarity of public and buyers feedback about product. Sentimental classifier aims to 
extract the given feedback or reviews to multiple sentimental ways such as   in way of 
positive reviews, negative reviews and neutral reviews. 
 Proposed system has several advantages: 

1. It automatically identifies the important aspect in the reviews which is post-
ed by the consumers. 

2. The aspects are identified as a frequent noun term in the reviews and also 
can get an accurate identification of aspect by recognizing the frequent noun term 
from the reviews that are extracted by the sentimental classification. 
  3. Sentiment analysis provides a natural language processing that can be used 

for identifying the mood or similarity about product [16]. 
 

5 Proposed Algorithm 

The Ranking Algorithm which is used to find the aspect is to spot the exact and par-
ticular aspect of a product form the multiple collections of feedback or reviews. The 
review is a group of information or declaration given to required features in the re-
view. To calculate product feature score, every review is based on the product aspects 
and its features aspects are very important so that purchasing decision can be done in 
a better way. The consumer opinion on the particular product features and aspects 
gives the overall idea and opinions of the product [17].Hence with the help of the 
aspect ranking algorithm can find the aspect of the product categories the aspect 
scores and also get a probabilistic category graph.  

Algorithm. The aspect ranking algorithm based on the sentimental  

classification 

1. BEGIN 
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2.  if(score>=0.75) 

3.      then  sent = "strong_positive"; 

4. if(score > 0.25 && score<=0.5) 

5.     Then  sent = "positive"; 

6. if(score > 0 && score>=0.25) 

7.        then  sent = "weak_positive"; 

8.  if(score < 0 && score>=-0.25) 

9.       Then sent = "weak_negative"; 

10.   if(score < -0.25 && score>=-0.5) 

11.      then sent = "negative"; 

12. if(score<=-0.75) 

13.  Then  sent = "strong_negative"; 

14. stop  

 

6  System Implementation 

6.1    Product Aspect Identification 

As illustrated now days many websites are available for online shopping and hence 
giving feedback has become a daily issue few people use it for others knowing the 
exact aspect of the product features and others use it for criticism to avoid this we 
have introduced an preprocessing method where using the IP address of the particular 
person can know their intention and every user after purchasing only can give the 
feedbacks by answering few database stored question. Now seeing on the valid re-
views there are multiple reviews which are listed as good and bad reviews by using 
the idea of aspect identification the exact aspect is identified based on the public re-
views and these reviews are split into positive aspect review, negative aspect review 
and neutral aspect review. The product aspect identification is done based on the as-
pect ranking algorithm. 

 

6.2   Product Aspect Ranking 

As mentioned above about the aspect ranking algorithm will help to find the aspect or 
the exact features of the product with the use of the sentimental classification where 
the reviews are split on based on the reaction and sentiments of the users and each 
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sentiment reaction is given with an aspect score that would be see and show to the 
user for easy analyzing of the best brand in the related product they search. 

   

6.3  Probabilistic Aspect Ranking 

In this module based on the aspect scores that is been given by the aspect ranking 
algorithm a probabilistic graph is been represented for both the users and the firm 
persons for easily knowing the idea or the felling about the product by the reviewers. 
The graphs are split into user analyzing graph and category graph. In the user analyz-
ing graph the reviews of the users is been taken under consideration and also the as-
pect score and the graph is initialized where as the category graph gives the details of 
best brands that are sold for the product we search. 

 
 

7 Extractive Review 

In this extraction of reviews is done by NPL tool and sentimental classification where 
the reviews are classified as positive, negative and neutral reviews. Hence this will 
help the users to view the reviews in an easy way. 

 

8 Sentiment Classification 

The analyzing of the sentiments shown on features of product is called feature-level 
or sentimental classification in literature. Exiting techniques include the supervised 
learning method and the lexicon-based method, which are typically unsupervised. The 
lexicon-based methods utilize a sentiment lexicon consisting of a list of different form 
of word, to grasp the sentimental orientation on each aspect hence these methods are 
easily to be implemented. Their performance depends on the process of the senti-
mental lexicon. On the other hand, the supervised learning methods train a sentiment 
process classifier based on training corpus. The classifier is then used to predict the 
sentiment on each aspect. Many learning-based classification models are applicable. 
In this work, feedbacks have explicitly categorized positive aspect reviews and nega-
tive aspect reviews and neutral aspect reviews.  

 

9  Literature Survey 

In the year of 2012, the authors "Q. Liu, E. Chen, H. Xiong, C. H. Ding, and J. Chen" 
proposed a paper titled "Enhancing collaborative filtering by user interest expansion 
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via personalized ranking", in that they described such as: recommender frameworks 
propose things from numerous decisions to the clients and  understanding their past 
works. In these works, the practices have affected the shrouded interests of the peo-
ple. Figuring out how to use the data about client interests is regularly basic for im-
proving suggestions. In any case, existing communitarian separating based recom-
mender frameworks are typically centered and misusing the data about the client's 
connection with the frameworks, the data about dormant client interests is to a great 
extent underexplored, with that in mind propelled from point models. In this paper it 
is proposed a synergistic sifting recommender framework by client intrigue develop-
ment through customized positioning named I-Expand. The objective is to assemble a 
thing focused model-based communitarian sifting system. The I-Expand technique 
presents a three-layer, client interests-thing, portrayal conspire, which prompts more 
exact positioning suggestion comes about with less calculation cost and helps the 
comprehension of the co-operations among clients, things and client interests. Besides 
I-Expand deliberately manage numerous issues that exist in customary community 
oriented separating approaches, for example, the overspecialization issue and the icy 
begin issue. At long last, we assess I-Expand on three benchmark informational in-
dexes, and exploratory outcomes demonstrate that I-Expand can prompt preferred 
positioning execution over best in class strategies with a critical edge.  
 In the year of 2016 the authors "Q. Liu, Y. Ge, Z. Li, E. Chen, and H. Xiong" pro-
posed a paper titled "Personalized travel package recommendation", in that they de-
scribed such as the overall trade, entertainment, travel, and web innovation made to 
be more connected, new materials of the business related data end up noticeably ac-
cessible for inventive utilize and formal examination [11]. To make it more clear of 
what idea does the paper gives for misusing on the web related travel data made-to-
order for traveling bundle intimation. The fundamental testing analysis on the points 
is done to intimate the kind of movement data which recognizes travelling bundles 
from the conventional things for every proposition. At the last initially cut every at-
tributes movement bundling and build up a TAST that will help to split the content 
that is fitting on both the vacationers and the inborn highlights of the scenes. In the 
TAST display the proposing work of mixed drink approach is done on made-to-order 
travel bundle suggestion. At last, we assess the TAST demonstrate and the mixing 
drink method on genuine travelling bundle information. A trial comes about to show 
that the TAST successfully bring  kind of attributes for the movement information and 
the mixing drink method is in this way significantly more compelling than conven-
tional suggestion techniques for movement bundle proposal [16].  
 In the year of 2016, the authors "Z. Liu and M. Hauskrecht" proposed a paper titled 
"Learning linear dynamical systems from multivariate time series: A matrix factoriza-
tion based framework", in that they described such as: the direct dynamical frame-
work (LDS) demonstrate is apparently the most normally utilized time arrangement 
display for true designing and monetary applications because of its relative straight-
forwardness, scientifically unsurprising conduct, and the way that correct derivation 
and forecasts is done for the idea should be possible effectively. In the proposed work 
we have summed up LDS system for taking in LDS model idea for gathering of mul-
tiple time arrangement information in light of network factorization, which is not the 
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same as conventional EM- learning and phantom learning calculations. In this every 
grouping is factorized as a result of a common outflow framework and a succession 
particular (concealed) state flow, where an individual shrouded state arrangement is 
spoken to with the assistance of a mutual progress lattice. One preferred standpoint of 
our summed up plan is that different sorts of requirements can be effectively consoli-
dated in the form of learning or developing procedure. Besides, we have done a pro-
pose work in a novel fleeting smooth regularization method for taking in the LDS 
show, that balances out the method, its developing calculation also even the  expecta-
tions it makes. Investigations in a few genuine method information demonstrate such 
issues (1) consistent methods gained from can accomplish preferred time arrangement 
prescient execution over different LDS learning calculations, (2) requirements can be 
straightforwardly incorporated into the learning procedure to accomplish unique 
properties, for example, strength, low-rankness  (3)the proposed fleeting smoothing 
regularization energizes more steady and exact expectations. 
 
 

10  Experimental Results 

The following screenshot displays the User Registration Details of the proposed sys-
tem. 

 

 
Fig.2 User Registration 
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The following screenshot displays Category Details based on the top products. 

 
Fig.3 Category survey based on the top brands  

 

 

The following screenshot displays the Rating Details. 

 

Fig.4 Ratings of the required products 
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The following screenshot displays the Product Description. 

 
 

Fig.5 Product Description 

 

The following screenshots displays the Review Details. 

 

Fig.6 Extracted review of the product 
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The following figure illustrates the Product feedback Details that is given by 

the user. 

 
 

Fig.7 feedback page  

The following screenshot displays the probabilistic ranking Graph View. 

 
 

Fig.8 Graphical View 

11  Conclusion 

In this system, we have surveyed about the Aspect identification, Sentiment classifi-
cation. The idea is to extract the reviews of the product to give the exact aspect identi-
fication. Our supposition is that the major aspects of the product must be involved 
based on the reviews of the consumers. In the assumption of this idea trying to im-
plement and produce an ranking algorithm to find the aspects that are important which 
will help to know the exact quality of the product and also to produce a probabilistic 
ranking graph for the user, by considering the aspect frequency and the reviews of the 
users or by the opinions of the consumers given to each aspect of the product. 
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Abstr act. Data mining methods allows finding out blood bank region based consumption mod-
el that a city poses and used to pull out the information concerning to blood bank count in re-
gard to the number of cities in each region. K- Means clustering procedure is used for identify-
ing the regions that has low, middle and high Blood bank counts. The data set used is available 
in Indian government website. To validate the proposed work, the implementation is done in 
both R and Weka Tool and cluster mean difference is measured.    
 
Keywords: Data mining, Clustering, Blood Bank, Data Reduction   . 

1 Introduction 

Data Mining systems and functionalities like clustering, classification and associa-
tion rule mining is used for extracting useful and prognostic knowledge from large 
databases. It is used in nearly every disciplines of Engineering and medical applica-
tions. Blood is most essential for functioning of a human body. Most of the accident 
death case arises due to the unavailability of blood at the right time and right place. 
Blood  bank systems has a major role in collecting blood from donors, monitor its 
quality and allocate blood components to hospitals within a particular network.  

  Many regions in India confront with insufficient blood bank to full fill its 
people needs. Hence this leads to an incorrect blood distribution and waste of time 
that can create risky to patients with critical conditions. To overcome this problem 
Semi supervised learning Clustering Techniques can be used to form different clusters 
of blood bank regional wise using K-means algorithm. Currently Data Mining tech-
niques are used in Blood Bank system for automated blood bank service that get vol-
untary blood donors and those in need of blood on to a universal platform and data 
analysis techniques for generating region-wise blood bank count.  

 
2   Related Works 

Data mining model uses different techniques and construct different model 
relying on the data types and its purpose [10].  Its task can be classified into predictive 
task and descriptive task. The predictive tasks and descriptive tasks are classification 
and clustering, association rule mining respectively [13]. Based on the different types 
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of data analyzed, web and text mining, Graphical mining, spatial mining and time 
series data mining are performed [11]. Blood bank database is basically accumulated 
from various sources like government, private, charity, NSS, NGO's, hospitals and 
through a common web interface globally [1]. The raw data collected for the proposed 
work is available in the data set [4]. DonorHART Tool [2] designed for recording 
donor reactions, monitoring the risks involved for donors at the time and after blood 
donation. The techniques of using Raspberry PI [3] for developing automated blood 
bank system is developed to make blood donors to come render one roof using An-
droid application combined with raspberry pi. A direct link between the blood donor 
and recipient is established at a low cost using automated blood bank system that uses 
embedded system that takes low power supply [5]. 

Multiple Knapsock Algorithm [6] is implemented for management and as-
signment of blood cells units in an optimized manner. Fuzzy sequential pattern min-
ing is applied to mine rules from blood transfusion service center data set that forecast 
the performance of donor in the future [14]. Clustering and K-means classification is 
implemented for finding the behavior pattern of blood donation services [15]. The k-
means algorithm [12] is popular for its efficiency in clustering for large data sets.  

Most of the above works concentrate on application based technology that 
offers effective connectivity between the donor and recipient.   

 
3        Case study on Regional wise Blood bank   

The case study has been conceded out on blood bank data available regional-
wise in India. This study enables the necessity of forming new blood banks over the 
population distribution of a particular region. 

 
Data selection and Pre-processing 

 
The vibrant expansion of cities owing to development in infrastructures increases 
populations in particular area. But the availability of Blood banks over the concern 
area remains the same irrespective of increase in population. In the proposed work, 
region wise blood bank available data from blood bank directory portal from Indian 
government is taken [4]. The Data available in website is pre-processed with certain 
missing fields. These fields are not considered for data analysis and are avoided using 
data reduction techniques. The Blood bank count available over a number of districts 
in a particular state is accounted for data analysis.    
 
 Region-wise Clustering  

 
Clustering embody a common property of the entire data within group, which is one 
of the best unsupervised learning algorithms. Each element with in a cluster figures a 
class or common features among them [7-9]. In the proposed work, the clustering 
algorithm has been applied on district wise availability of blood bank. The detailed 
implementation is given below. 
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  K means clustering algorithm forms cluster of district wise availability of blood 
bank till current month. The result of implementation in R software is compared with 
WEKA tool results to validate the implemented algorithm. The K-means clustering 
using Euclidean distance is implemented on Blood Bank data for the appearance of 1, 
2,3,4,5 up to 10 clusters of blood bank. It is observed that 10 clusters represent vital 
information about availability blood bank as the results are very close to WEKA 
software results. Table 1 shows the comparison of WEKA and R software results  

 
Table 1. Result comparison of WEKA and R software 

 
Cluster 
ID 

K Means Clustering Misclassifica-
tion 

 R WEK
A 

% Difference 

I4 57.33 39.06 0.182 

I5 57.33 39.06 0.182 

I10 52.90 37.85 0.150 

I3 61.12 49.29 0.118 

I2 50.17 41.19 0.089 

I6 48.72 40.06 0.086 

I9 46.18 40.35 0.058 

I7 45.15 39.74 0.054 

I8 38.23 35.73 0.025 

I1 33.9 33.9 0 
 
 

K means for region wise blood bank is carried out for k=3. Table 2 shows the sample 
20 regional wise blood bank is taken account and it is used to compares the number of 
districts with in a particular region with that of Blood bank available for the same, 
The average value of the above parameter is taken up for classifying it under low, 
medium and high. The given classification ensures the sufficient blood bank availabil-
ity of a particular region.   
 
Fig. 1 shows the BGSS for K means cluster K=1 to 10. It gives the dispersion meas-
ured of the cluster between each other. The model gives an overall point variability of 
97.8%.  

Partitions n individuals in a set of multivariate data into k groups or clusters (G1, 
G2, - - -, Gk) K is given or a possible range is specified Common approach is to iden-
tify the k groups which minimizes the maximizes the between group sum of squares 
(BGSS) . 
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Table 2.  Regional Blood Bank Clustering Result. 
 

 
 
 

Name of the State 

District 
Blood 
Bank 

 
 
 

Average 

Cluster 

Count Count 
Assigned 

Cluster number 
Assigned  

category to clusters 
Andaman 3 3 1 3 Low 

Andhra Pradesh 13 140 10.76 1 High 

Arunachal Pra-
desh 

22 12 0.54 3 Low 

Bihar 38 74 1.94 2 Medium 

Goa 2 5 2.5 3 Low 

Gujarat 33 136 4.12 1 High 

Himachal Pradesh 12 21 1.75 3 Low 

Jammu and 
Kashmir 

22 34 1.54 3 Low 

Jharkhand 24 42 1.75 3 Low 

Karnataka 30 198 6.6 1 High 

Kerala 14 179 12.78 1 High 

Maharashtra 36 332 9.22 2 Medium 

Manipur 16 5 0.31 3 Low 

Meghalaya 11 7 0.634 3 Low 

Mizoram 8 10 1.25 3 Low 

Nagaland 11 11 1 3 Low 

Punjab 22 106 4.81 1 High 

Rajasthan 33 100 3.03 2 Medium 

Telangana 31 149 4.80 1 High 

Tamil Nadu 32 291 9.09 2 High 

 
 

Fig 2.  Shows the regional wise blood bank with cluster size k-=3. The K-means algo-
rithm searches for a pre-determined number of clusters within regional wise blood 
bank dataset. The cluster center is the arithmetic mean of all the points belonging to 
the cluster. Each point is closer to its own cluster center than to other cluster centers. 
Based on the size of cluster the data is grouped and it is used for identifying the re-
gions that has low, middle and high Blood bank counts. The regional wise blood bank 
count is assigned to the cluster number based on the K value. 

 
 

292



5 

 
Fig. 1 BGSS for Cluster  

 
 

 
Fig 2.  Regional wise blood bank with cluster size K=3 

 
 

The low classification enables user to indicate the requirement in the number of 
Blood Bank in corresponding region. Hence, the blood bank count should be in-
creased in future to full fill the requirements of people needs. The proposed work is       
used        for identifying proper blood distribution and avoids patients in getting in 
critical conditions. 
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Conclusion and Future Work  
 
Unsupervised learning algorithms provide an insight to any kind of data modeling. 
The proposed work is able to differentiate regions by their blood bank counts. This 
work also capable of handling a large volume of data and identifying regions of blood 
bank count. The working model is implemented both R and Weka. This work helps 
government agency to evenly distribute blood banks. The proposed work can be ex-
tended for producing association rules that incorporate features like population of the 
region, accidents frequency etc.   
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Abstract. Data mining is defined as the upcoming field that consists of certain 
tools and techniques to be implemented with certain data sets taken from the 
different sources to foresee the hidden information. The data mining is the huge 
upcoming field has attracted many fields under its influence. In the applications 
of data mining, health care is a very important application to be taken account. 
Healthcare is defined as the service provides the health maintenance and earlier 
disease prediction and also provides high quality treatments to prevent disease. 
Human body consists of a number of cells constituted to form organs and the 
organs connected to form the organ system. This system should be                   
interconnected to work properly. The human body should be nourished properly 
by    balanced diet and the healthy lifestyle. The function of the human body is           
disturbed by some external factors called disease. The metabolic disease is the   
collection of five different disorders such as high blood pressure, heart          
problems, obesity and insulin resistance. The Optical Coherence Tomography 
images of eyes are considered to predict the chronic conditions of the body     
accurately in the eyes. The main focus of this work is to detect diabetes through 
the retina images. This paper mainly reflects detection of diabetes using retina 
images. In this paper the classification techniques are analyzed using orange    
data mining tool to find the best classification technique based on the individual 
technique’s prediction accuracy. 

 Vels Institute of Science, Technology Advanced Studies, Tamilnadu, India 
mailtovidhyasree@gmail.com,dr.r.parameswari16@gmail.com 

Keywords: Data Mining, Classification Techniques, Prediction Accuracy, Image Features 

1. Introduction 

In the recent years a series of research conducted to predict early symptoms and signs 
of the prevailing diseases in India. In the healthcare domain one subfield is disease 
prediction where efficient techniques to be developed to predict the disease earlier, 
which is a more challenging area in the healthcare domain. Human body constitutes 
with a number of components such as cell, tissues and organs etc. These organs    
combine to form the major systems of the body. Each organ has its significant      
contribution to the normal function of the body. If there is any deviation in the usual 
function, then it should be detected and right treatment must be given at the right 
time. Disease is defined as the trouble in the normal function of the human body. 
Diseases are of different types They are infectious disease, epidemic disease,         
pandemic disease, autoimmune disease/inflammatory disease, and the disease caused 
by virus and bacteria. Every disease has symptoms and signs shown in the human 
body. Human body consists of the organ connected to form system if the single organ 
is affected other organ also affected according to severity of disease. Optimal 
coherence tomographic images are defined as the imaging technique used to capture 
light coherence in the optical media autoimmune disease is defined as chronic 
conditions shown in the eyes of the human body. Eyes consists of six components 
such as cornea, iris, retina, pupil, lens, Artery and veins are directly connected to 
other organs such as liver, kidney, heart etc., So if any organs affected by external 
factors, then the immediate signs are shown in the eyes. The OCT image shows the 
accurate signs of the chronic disease and also the signs reflects the eyes shows the 
severity of the     disease because the vision is not affected naturally as the reflection 
of chronic       conditions affects the other parts of the body. This is the main reason to 
consider OCT eye images to predict the disease accurately. Metabolic diseases are 
defined as the abnormal activities in the person’s digestion and it also explained as the 
collection of five diseases such as high blood pressure, stroke, diabetes etc. Metabolic 
diseases are inherited from the parents contain the affected gene. This is the main 
reason even the new born kid is also affected by some dangerous disease. The iris and 
retina is the most predominant part that the chronic condition of the body is revealed. 295
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. 

2. Metabolic Disease Predicted in Eyes 

Metabolic disease is defined as the disturbance caused by external factors in the 
metabolic activities. The external factors like food, lifestyle, environmental factors,     
inherited from ancestors. A metabolic disease called as metabolic disorder or         
metabolic syndrome is the group of abnormal conditions like high blood pressure, 
high sugar, abnormal fat and cholesterol leads to diabetes, heart diseases and stroke. 
Human eyes act as a window for sale, so the eye reflects the signs of systematic    
disease like a connective tissue disease, spondyloanthropathies, inflammatory bowel 
disease, Noninfectious multisystem disease, systematic infections, mucutaneous    
disease, metabolic disease, myopathies, neurology and leukemia cancer. The list of 
metabolic diseases are detected in eyes 

➢ Diabetes mellitus 
➢ Thyrotocosis 
➢ Homocystinuria 
➢ Paget disease 
➢ Cushing syndrome 
➢ Acromegaly 

Table 1. Metabolic diseases shown in the eyes 

Disease Ophthalmic conditions 

 Diabetes mellitus Common Symptoms: Retinopathy, Iridopathy, 

Unstable refraction 

Uncommon Symptoms: Recurrent styles, 

Xanthelasmata, Contract, Neovascular glaucoma 

Thyrotoxicosis Common Symptoms: Lid refraction, Chemosis, 

Propotosis 

Uncommon Symptoms: Kerato conjunctivitis, 

Diplopia 

Homocystinuria Common Symptoms:   Ectopia 
Uncommon Symptoms: Myopia, Retinal detachment 

Paget disease Common Symptoms: Optic atrophy proptosis, Ocular 
motor nerve palsies, Angioid streaks 
Uncommon Symptoms: Tumors 

Cushing syndrome Common Symptoms: Steroid- induced contracts  

Acromegaly Common Symptoms: Bitemporal hemianopia, Optic 
atrophy 
Uncommon Symptoms: Angoid streaks, Seesaw 
nystagmus 

 

Each disease has symptoms shown in the eyes can be categorized as common and 
uncommon symptoms are listed in table 1. Metabolic diseases are of different types 
such as metabolic brain disease, metabolic bone disease and metabolic brain disease 
etc,. 
 
 

3. Different Forms of Retina Images 

Diabetic retinopathy is defined as the diabetic conditions reflected in retina in terms 
of abnormal growth and blood vessels and leakage in blood vessels and also damage 
in light sensitive tissues in the eyes. Diabetic retinopathy has four main stages such as 
mild non prolipretive diabetic retinopathy, moderate non prolipretive diabetic 
retinopathy, severe non prolipretive diabetic retinopathy, proliprative retinopathy 
[22]. 
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Fig 1 Stages of Diabetic retinopathy 

In fig 1 different stages of diabetic retinopathy shows progress of severity of diabeties 
that will leads to loss of vision completely. 
 

4. Need of OCT Images 

The OCT images are define as the image captured with the help of coherent light and 
this technique can be used be captured 2D and 3D images. The OCT image 
implements the ultrasound imaging technique with the principles like time domain 
and spatial domain with high clarity so it can be used to predict the chronic disease in 
eye images. 
 

5. Related Works 

In the most recent years the severity of chronic diseases increased considerably and if 
the single part is affected then the other connected organs are affected according to 
the progress of the disease. The eyes are the major part to show the serious conditions 
of the health conditions of the body. The iris and retina are recent interest area to 
predict the chronic disease earlier. In table 1 the computational techniques used to 
predict the disease affected. 
Table 1. Diabetes Detection using eye images. 

Application of 
Iris and Retina 

Dataset Considered Feature 
Extraction 
Technique 

Classification 
Technique Used 

Diabetes 
detection using 
iris[1] 

200 subjects 
(100 diabetic and 100 non diabetic) 

Rubbersheet      
normalization, 
wavelet features, 

Binary tree, 
Generalized linear 
models, Random 
forest tree, Adaptive 
boost model, Neural 
network. Random 
forest 88% 

Diabetes 
detection using 
iris[2] 

Type 2 diabetes 338 subjects 
(180 diabetic and 150 non-diabetic) 

Rubbersheet 
normalization, 
Statistics, texture and 
wavelet features 

Soft computing 
techniques  89.97% 

Stages of 
diabetic 
retinopathy[3] 

65 retinal images Random forest  CART NPDR 
cases 85% 
Classifier accuracy 
90% 

Diabetes using 
retina images[4] 

Fundus images Morphological 
filter 

MATLAB NPDR     
Accuracy 90% 

Diabetes using 
retina[5] 

Diabetic retinopathy ML-BEC Bagging 85% 

 

 

 

 

6. Methodology 
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In this section methodology of the paper is discussed and the steps explained to be 
implemented is displayed in fig 2. The system architecture consists of three phases the 
input image got from the user the gray scale image is filtered using adaptive filtering 
then the filtered image is given to the feature extraction the image features are exacted 
and the features are given to classifier model the images are labeled under appropriate 
class then the output image is displayed. 

 
Fig 2 System Architecture 

In the above figure detailed architecture of the proposed architecture is shown with 
three significant phases that the given input image should pass through to yield the 
desired output. The classifier model used in the third phase consists of existing      
classification techniques to classify the affected image according to the efficiency of 
algorithms used. 

6.1 Filtering phase 

In this phase filtering of  the image to remove the unwanted information called noise 
of the image to improve the quality of the image. Adaptive filtering is used to remove 
the unwanted information called noise.  the image and to get clarity in image related 
information. The pseudo code of the adaptive filter is shown below  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
Fig 3. Filtering Steps for Adaptive Filter 
Pseudo code for adaptive filter 

Input: A X B image I, odd neighborhood size NS, Noise variance noisevar 
Output: Filtered Image J 
S = floor (NS/y)  
for(r= NS… A-Z NS + 1) 
for(c= NS…B-Z NS+ 1 ) 
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add= 0 
addsq =0 

for (ih = -NS…+ NS) 
add+= l[r + ih] [c+ jh] 
addsq += (l[r + ih] [c+ jh])2 

end 
end 
In the first phase the input image given by the user taken from the online dataset [11]. 
The given image is filtered by using adaptive filters in the filtering phase to improve 
the quality of the image. The image with high quality and clear information is given to 
the feature extraction phase. The features of the image are extracted by the 
appropriate algorithm used in the next phase. 

6.2 Feature Extraction 

In the feature extraction the features of the image are extracted. The image consists of 
14 features as harlick proposed. Here the image features like energy, contrast, entropy 
and heterogeneity is considered. The table 3 shows the formulas for image properties. 
The formulas of the features are listed with the pseudo code [22]. 

Table 3. Image properties and its formulas. 

Image Features Feature Formulas Feature Attributes 

 Contrast ∑I,j|i-j|2 Where 

i,j = image coefficients 

Pi,j = Element of i,j 

µ   = Mean value 

Correlation ∑I,j{i - µi)(j - µj)p(i , j)/∑i∑j 

Energy ∑I,jp(i, j)2 

Homogeneity ∑I,jp(i.j)/1+|I – j|2 

The above table shows the list of image features to be extracted by feature extraction 
algorithm. The energy of the image is defined as the similarity of gray scale values of 
the image. The image feature contrast is explained as the brightness level between two 
pixels. The correlation is briefed as the dependency value of the gray levels in           
co-occurrence matrix. Homogeneity refers the similarity measures of the pixel.  
 

 
Fig 4 Feature extraction 
Pseudo code for feature extraction 
Input: Enhanced image 
Output: Features of the image 
For all images 
{ 
 Let the number of pixels be N( i, j) 
Divide the image into blocks and label it  
For each block 
{ 

i= first pixel of the image 
j = matching pixel  
d= distance of the jth pixel from ith pixel  
Pd[I,j] = I, j 

} 
Pd[i, j] ≠ Pd[j,i] 
For each pixel Pd[i,j] 
{ 
 Normalize the elements by 
 N[ i, j] = P[i, j] / ∑i∑j P[ i, j]}}  
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In the second phase of the implementation the features of the image is taken by Grey 
Level Co-occurrence Matrix where the given color image is converted to grey scale 
image and the features like energy, contrast, heterogeneity, Correlation are extracted. 
All these features are extracted and it will be given as the input to the next stage. 
Harlick features calculated by kharlick () function consists of derived formulas to 
extract the features listed above. The matrix equation is used to calculate the image 
features of the given image. The very first step is to create the co-occurrence matrix 
with the adjacent values in the matrix [16].  

� = [�(1,1) ⋯  �(1,��)  ⋮ ⋱ ⋮  �[��, 1] ⋯  �(��,��] ]                                         
(1) 

The G is the co-occurrence matrix is constructed by grey intensity levels of the image 
to extract the image features of the obtained filtered image. The features of the image 
are calculated by the formulas given in table 3. Then the image and its features are 
given to the next phase for classification from the healthy and affected image. 

6.3 Classification 

In this phase the output of the feature extraction phase is considered as input to the 
classification phase. In this phase the features of the image are classified by using the 
classifier model. The classifier model consists of existing classification techniques 
used to classifier model used in this phase. Classification can be explained as the    
important data mining technique used to list the image under the accurate class label. 
The classification consists of different techniques such as decision tree, logistic     
regression, SVM, Random Forest, CN2 Rule Inducer, Navies bayes, neural network. 
The accuracy of the techniques are discussed below..  The classifier model consists of 
all available techniques in data mining. The pseudo code of the classifier model is 
discussed in next section. 

Pseudo code 
Input: image features 
Output images classified with the class label 
for each image do 

Train the network 
Classify the image using classifier model 

end 
for each image do begin 
 test the network with the features 
label the image and categorize under class label 
end 

In this phase the classifier model consists of two sub phases where the images are 
given to train the network and the features extracted from the image is given to test 
the network and the predicted image is classified under the label is obtained as output 
of this phase. In the classifier model consist of set of algorithms like decision tree, 
CN2 Rule Inducer, Random forest, Neural Network, Support Vector Machine, Navies 
Bayes, Logistic Regression are analyzed with the set of retina images fetched from 

online datasets [16]. 
 

 
Fig 5 Classification Model 

In the above fig steps of the classification where the image features are taken with 
image as the input to the classifier and the images classified under the label is yield as 
desired output. 

7. Result And Discussion 

In this section the prediction accuracy of the classification techniques is shown below 
with the different datasets. The dataset with 30 and 75 images is taken in                
consideration is given as input to the classifier model and the prediction accuracy is 
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calculated. In the table 4 the prediction values of the classification techniques are 
shown with the 75 images as input with the SVM has high accuracy. 

Table 4 . Prediction Accuracy with 75 images 

Technique Used Accuracy Obtained(Values in %) 

 SVM  76.3 

Decision Tree 62.5 

Random Forest 33 

CN2 Rule Inducer 24.2 

Logistic Regression 39.3 

Navies Bayes 44 

 
Fig 6.Comparative Analysis with 75 images 

In the above figure the evaluation results of classification techniques are shown by the 
comparative analysis to know the best classification technique with high accuracy as 
76%. In table 5 the prediction accuracy values of 30 images. The prediction accuracy 
of the classification techniques are calculated with the input of 30 images. 

Table 5 . Prediction Accuracy with 30 images 

Technique Used Accuracy Obtained( Values in %) 

 SVM  72.5 

Decision Tree 62.5 

Random Forest 65 

CN2 Rule Inducer 79 

Logistic Regression 85 

Navies Bayes 80 

 
    Fig 7 Comparative Analysis for 30 images 

In the above fig 6 the comparative analysis of the classification techniques is shown 
the prediction accuracy can be varied based on the volume of the dataset used for 
disease prediction. The dataset consist of the set of 75 retina images of retina images 
to detect diabetes. 

8. Conclusion 

In this paper the set of retina images for prediction of metabolic disease using data 
mining classification techniques. The prediction accuracy of classification techniques 301
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varies according to the dataset taken. The technique with high accuracy is logistic 
regression and SVM. This work can be extended by investigating the underlying 
factors leads to diabetes by investigating iris signs  
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Abstr act. In this paper, a hybrid approach of combining the techniques of 
artificial neural network along with fuzzy logic and genetic algorithm is used in 
prediction of rainfall classes. We have used genetic approach for initialization 
of weights in contrast to fixed weights or random weights for initialization of 
fuzzy neural networks. Fixed weights tend to get struck at local optimum by 
biasing the solution to a particular set of weights. Random initialization of 
weights increases the probability of obtaining global optimum solution in 
comparison to fixed weight approach. Our proposed genetic approach of weight 
initialization, rather than providing random weights, finds the optimal weights 
through genetic evolution for initialization of the fuzzy neural network. The 
proposed approach has been analyzed for rainfall classification system which 
predicts the class of one day ahead rainfall based on its intensity. By 
incorporating genetic evolved weights for fuzzy neural network, we were able 
to achieve a better accuracy than random weight approach.  

felixvs@ssn.edu.in 

Keywords:  Neural Network, Fuzzy Logic, Genetic Algorithm. 

1   Introduction 

Predicting rainfall precisely is the most challenging issue to be solved by the        
researchers. Weather predictions include predicting rainfall, storms and clouds levels. 
And all these tasks involve high computational effort. In ancient times, forecasting 
weather is computed based on the patterns observed also and the technique called as 
pattern recognition. These types of methods are expensive in terms of time and               
unreliable. 

Machine learning is a data analysis technique that performs statistical analysis and 
build model dynamically. It is a branch of artificial intelligence that learns hidden 
patterns automatically. Things like growing volumes and varieties of available data, 
computational processing that is cheaper and more powerful and affordable data 
storage are the   factors that have led to resurging interest in machine learning.  

Out of all the machine learning techniques, artificial neural networks have some 
key advantages that make them most suitable for prediction and classification      
problems. They can learn and model non-linear and complex relationships that mimic 
the real-life. Unlike many other prediction techniques, artificial neural network does 
not impose any restrictions on the input variables (like how they should be 
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distributed). Additionally, many studies have shown that artificial neural networks 
can better model heteroskedasticity, the property of the data with dynamic variance 
and more volatility and can explore hidden patterns without prior knowledge. 

The simplest definition of a neural network, more properly referred to as an     
'Artificial' Neural Network (ANN) are processing devices (algorithms or actual 
hardware) that replicates the structure of a neuron in mammals but in smaller version. 
Neural networks are built on layers. These layers have interconnected nodes and each 
node has an activation function. The input layer accepts the input pattern which 
passes to one or more hidden layers where the data is processed taking into account 
the weights received from the links to the node. Hidden layers disseminate the output 
to the output layer which outputs the result as a prediction or classifications of data. 
The activation functions are responsible for making the output in non-linear way to 
represent the real world data. It receives numeric value and applies certain 
mathematical computations over the input. Most commonly used activation functions 
are: 
 

 
Sigmoid: σ(x) = 1 / (1 + exp(−x)) . (1) 

 
tanh: tanh(x) = 2σ(2x) – 1. (2) 

ReLU (Rectified Linear Unit): f(x) = max(0, x) . (3) 

 
However, neural networks are considered as a black box technique. This is because 
the network implicitly learns the patterns for prediction and the end users as well as 
the programmers are completely unaware of the underlying structural patterns behind 
the predicted outputs of the network. Hence, by inculcating fuzzy logic based decision 
making, we are able to learn the underlying structure behind the output by means of 
using If Then rules. The reasoning process is often simple, compared to 
computationally precise systems, so computing power is saved unlike the 
computationally heavy systems like artificial neural networks. 

Fuzzy logic is an extension of Boolean logic that enables to represent partial truth 
that ranges between truth and false. It operates on a group of If-Then statements. In 
fuzzification, system inputs which are crisp numbers are transformed into fuzzy sets. 
The membership functions are applied over the sets of  fuzzy variables. The inference 
engine mimics the human decision making process by fuzzy inference using experts 
If-Then rules. Later it is de-fuzzified to obtain a crisp value. 

The initial weights assigned to the neural network are assigned on a random basis. 
Instead, the weights can be optimized in order to improve the accuracy of the system. 
For the purpose of optimization of the weights, genetic algorithms are used. The  
genetic operations such as selection and crossover evolve generations of 
chromosomes i.e. set of initial weights and finally result in the optimized values for 
initial assignment to the neural network. 

Genetic programming is a programming model that utilizes the process of natural 
evolution to solve complex problem. It transforms a population of computer programs 
to a new generation programs by applying genetic operation which are similar to   
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natural evolutionary genetic operation. The genetic operations include crossover 
(sexual recombination), mutation, reproduction, gene duplication, and gene deletion. 

Due to the above advantages, this paper uses a combination of these techniques to 
solve the problem of predicting the different classes of rainfall. 

2   Related Work 

Hybrid approach of combining neural, fuzzy and genetic have been tried for various 
weather related applications by the researchers. Bodri and Cermak [1] used Artificial 
Neural Network (ANN) for training 38 years data to forecast rainfall month-wise and 
it is proved to be effective. Kumarasiri et al [2] predicted rainfall for Colombo the 
capital city of Sri Lanka for wet zone of western coast. It forecasted one-day ahead 
with an accuracy of 74.3% and annual rainfall rate with an accuracy of 80%. 

In Sahai et al [3] research work, a recurrent higher-order neural network (RHONN) 
model was developed for wind power forecasting in a wind park. This model can be 
used to predict wind speed or power in time scales from some seconds to 3 hours. The 
optimal architecture of the model was selected based on the cross validation approach 
and was solved using the nonlinear Simplex method of Box. 

Fonte et al [4] proposed a method used a multilayer perceptron neural network of 3 
layers feed forward model for predicting average wind speed in hourly basis. This 
method is based on finding the correlation of the present and previous wind speed 
data. The accuracy of this system is reported to be poor compare due to lack of 
meteorological data.  

Yet another paper used ANN [5] for wind energy prediction of one day ahead. It 
utilized old predicted weather data and contemporaneous measured power data to 
learn physical coherence of wind speed and wind power output. The ANN application 
can easily use additional meteorological data, such as air pressure or temperature, to 
enhance prediction accuracy. In addition, this method is superior to others by the use 
of power curves of individual plants. 

For the training of the ANN, historical predicted meteorological parameters are 
used. Even though neural networks are good at detection of patterns in datasets, its 
decision process is unexplainable.  As, Neural networks follows black box where only 
the input and outputs can be viewed without any knowledge on the internal 
implementation details. This leads to the fuzzy logic technique for weather prediction 
as fuzzy logic is a simple implementation technique, which is relatively more 
transparent and more human-like thinking. Design of fuzzy logic begins with the 
process of grouping (cluster) using fuzzy C Means algorithm [6]. The result of fuzzy 
clustering is used to design the FIS (Fuzzy Inference System) editor. FCM is a 
technique in which each of data association with cluster, this is determined by the 
degree of membership. 

Fuzzy system of type Interval-2 and probabilistic fuzzy C-means techniques [7] 
can be used for predicting from non-linear data. This type of system is more efficient 
in terms of revealing inference from uncertainty in data. However, fuzzy logic suffers 
from the drawback of requiring a priori knowledge for defining the fuzzy rules as 
learning is not possible, unlike neural networks. In order to overcome the drawbacks 
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of these models, a hybridization approach of neural networks and fuzzy logic is    
introduced to overcome the weaknesses and bring out the strengths of both the     
techniques by complementing each other. The Neuro-fuzzy hybrid system is a 
learning mechanism that uses the training and learning algorithms in neural networks 
to find the parameters of fuzzy systems. 

A neuro-fuzzy model has been proposed to model wet season tropical rainfall [8].  
The Root Mean Square Error (RMSE) of this model is very low, which proves the 
reliability of the model in predicting variation in rainfall. Thus, the fuzzy neural   
network is quite efficient as it supports transparency in implementation of the system 
prediction along with an ability to learn the trends instead of the need for prerequisite 
knowledge.  

Fhira et al [9] optimized further the fuzzy approach by the use of genetic          
algorithm. Learning Genetic Algorithmic approach is conducted to acquire fuzzy 
parameters for each attribute which represented within a chromosome with binary 
representation. Thus, genetic programming has been observed to be a powerful tool in 
optimization of the fuzzy based elements.  

3     System Overview 

In the proposed work, to the existing artificial neural network structure in order to 
incorporate fuzzy logic into the neural networks structure we make use of four layers 
in the neural network. The first layer corresponds to the input nodes each of these 
inputs represents an input parameter required for prediction of weather conditions 
namely humidity, wind speed , temperature etc. The next layer is a hidden layer 
whose nodes are the fuzzified values for the variables belonging to the input layer. 
The fuzzy values in the second layer are mapped to the output values using the IF-
THEN fuzzy rules. For example, if X is A and Y is B then Z is C .The final output 
layer consists of the discrete output values which have undergone de-fuzzification 
from the previous layer. The structure of the fuzzy neural network has been depicted 
in Fig. 11.3. 
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Fig. 1. Structure of Fuzzy Neural Network 

Given the high degree of nonlinearity of the output of a fuzzy neural system,     
traditional linear optimization tools are not efficient. Genetic algorithms have 
demonstrated to be a robust and very powerful tool to perform optimization 
operations. Here, we are using the genetic programming functions of selection, 
mutation and crossover in order to generate and tune of membership functions. The 
overall architecture of the system proposed is depicted in Fig. 2. This system is 
trained using a meteorological dataset, as obtained from Boundary Layer 
Meteorological Tower at Kalpakkam site [10, 11] operated and maintained by 
Radiological Safety Division, IGCAR, India. 

 
Fig. 2. Architecture of Genetically Enhanced Fuzzy Neural System 
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4   Methodology 

The overall goal of the proposed system is to enhance the performance of neural 
network with genetic module and fuzzy module.  The system consists of three major 
phases:  i) Pre-processing phase ii) Genetic phase and iii) Neural Network phase.  The 
neural network in turn uses fuzzy rules as a sub-phase. 

4.1 Pre-Processing Phase.  

The input data is normalized and processed and then genetic operations are carried out 
for generating the initial weights for the neural network and the network is trained 
with the data set. 

4.2 Genetic Phase.  

The objective of the genetic phase is providing an optimal weight rather than random 
initial weight. This optimal weight is found out using genetic algorithm.  The initial 
weights that are assigned to the neural network are evolved using the genetic 
algorithm. The initial population consists of 10 rows (chromosomes) of randomly 
initialized weights. The fitness is computed for each chromosome. The chromosome 
which produces the least error rate for a tuple from the training data set is assigned a 
higher fitness value. In selection the 2 chromosomes with the highest fitness value are 
found out . In the crossover phase , the 2 chromosomes with the highest fitness value 
were found and a crossover point is randomly generated and the genes are swapped 
between the 2 chromosomes till the crossover point. Now the fitness function is 
calculated for this and all the above steps continue with a new tuple every time until 
the fitness value reaches the minimum threshold value. After the fittest chromosome 
is found these weights are assigned as the initial weights to the neural network. 

 
Algor ithm: Genetic operations for weight optimization 
Test case set S = NULL 
for  each coverage C do 
 Find start node, N 
   repeat 
             for  (i=0; i < |N|/2; i++) do 
               Select two parents in the population 
                Generate two offspring by crossover  operation between two parents 
                 Insert two offspring into new generation list 
                 if a new offspring satisfy the coverage, C then   S = S U ( ∑ of the offspring)   
  break 
                end if 
                end for  
                Mutate some offspring in the new generation list 
                until satisfy C or reach maximum iteration   
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               end for   
 

4.3 Neural Network Phase.  

The neural network phase consists of following steps:  
Network Initialization.  A new neural network by giving three parameters such as 
the number of inputs, the number of neurons to be present in the hidden layer and the 
number of outputs. Each neuron has a set of weights that need to be maintained. One 
weight for each input connection and an additional weight for the bias.  
Forward Propagation.  An output from a neural network is computed by passing the 
input data through each layer until the output layer outputs its results. The first step is 
the neuron activation which is calculated as weighted sum of inputs. For each neuron, 
the activation function is applied to perform non-linear

O  = 1 / (1 + e^(-a)) . 

 transformation to the input in 
order to make it learn complex relationship between input and response variable. In 
our case Sigmoid activation function which produces values ranging between 0 and 1 
is used.  

(4) 

Where O is the output and a is the activation function. 
The output of this layer is a fuzzified values and this will serve as fuzzified inputs 

to the next layer through forward propagation. This process is continued till the 
outputs are generated of the final layer. 
Fuzzy Rules. From the fuzzified inputs the next layer is the rules layer where the        
If-Then rules are present. For each set of input parameters a rule is being specified. 
Therefore, for four parameters and three categories 81 rules are present in the rules 
layer. By training the neural network it learns which rules impact more or are the 
significant rules for the prediction. All neurons in the rules layer are connected to all 
the neurons of the output layer.  The output layer consists of 4 neurons, corresponding 
to four classes of rainfall. 
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Fig. 3. Application of If-Then rules in Neural Network Structure 

Back Propagation of Er ror . As the output reaches the output layer, error is 
computed by finding the difference between the expected output and the obtained 
output and these errors are back propagated. As it propagates backwards, weights are 
adjusted in each layer to minimize the errors for the next iteration. 
Training the network.  This involves several epochs of applying the training dataset 
to the network and the repeating the process of passing the inputs across layers, 
feedback the errors and updating the weights. 
Prediction.  After having trained the network with dataset, the network has been 
adjusted with the values of its weights over the links. The trained network is now used 
for prediction or classification problems. In our case, it is used to predict the rainfall 
for given weather parameters. 

5    Per formance Evaluation 

We evaluated our system using k-fold cross-validation with 5 folds.  By using four 
out of the five sets of data as training set and the rest one set as test set, accuracy  is 
calculated for each fold. The mean accuracy metric is finally calculated by taking into 
account all the folds. 

We elaborately carried out accuracy based on the various techniques used. Initially 
the accuracy for artificial neural network is calculated, then the fuzzy logic is 
integrated into this and the membership function is chosen by analysing the accuracy 
obtained by using each of the membership functions and then the genetic algorithm is 
infused into the neuro-fuzzy system and the accuracy is estimated. The data set is split 
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into seasonal data and the accuracy is calculated .These are the various performance 
analysis that are done. 

The percentage of correctness of the predicted output classes is estimated by 
comparing the predicted values with the expected values. Based on this accuracy 
estimation, analysis has been carried out to study the accuracy of the system subject to 
certain parameters. 

5.1  Analysis Based on Membership Function 

The membership function which is used to fuzzify the initial crisp input values for the 
weather parameters is varied and accuracy is estimated for each membership function. 
The triangular function results in the least accuracy i.e. 84.292% as the triangular 
curve is quite sharp and lacks smoothness in the curve. The trapezoidal function 
results in slightly higher accuracy than triangular function i.e. 84.932%. This is 
because there are four points of reference in trapezoidal curve as opposed to three 
points in triangular curve. Hence, trapezoidal curve is slightly more smoother than 
triangular curve. The bell function leads to greater accuracy than triangular and 
trapezoidal functions ie. 85.297%. The bell curve is much more smooth than the sharp 
triangular and trapezoidal curves. The gaussian function results in the highest 
accuracy ie. 86.210% out of the four membership functions. Gaussian function 
exhibits greater smoothness in its curve than the bell function due to the more number 
of reference points in the gaussian curve. The accuracy estimated for the system using 
each membership function is illustrated in the graph shown below. 
 

 
              Fig. 4. Accuracy Vs Membership Function 

5.2    Analysis of Accuracy Based on Techniques 

The percentage of accuracy was estimated for the different techniques incorporated in 
the system. When the system is built with only a multi class neural network, the 
accuracy is estimated as 79.543%. As fuzzy logic is integrated into the multi class 
neural network, the accuracy is found to rise to 84.110%. This increase in accuracy is 
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due to the organised structure the fuzzy logic adds to the neural network by means of 
defining neurons based on If-Then rules. 

When genetic programming is integrated into the fuzzy neural network, the 
accuracy is estimated to be 86.210%. The optimization of the initial weights by 
genetic evolution has led to a more focussed learning process in the neural network. 
The accuracy for each technique is illustrated in the Table 1. 

Table 1. Estimation of Accuracy based on Techniques 

Techniques Used Accuracy 
Neural Network      79.54% 
Fuzzy Neural Network 84.11% 
Genetic Enhanced Fuzzy Neural Network 86.21% 

5.3    Seasonal Analysis 

The overall dataset that comprises of the data values for all the seasons is being 
classified seasonally into four sub datasets. The duration for each season is as per the 
specifications of the Meteorological Department of India. The system is trained with 
the four sub datasets separately and the accuracy is measured for each of the four 
datasets. It can be inferred that the accuracy is higher when trained with each of the 
four seasons separately than with the overall dataset. This is because the patterns 
formed in the learning process are more specific and hence more precise with 
seasonal datasets. Another reason for the increased accuracy is that a possibility for 
convergence     towards zero rainfall is avoided when learning using seasonal datasets. 
This is because the majority of the days record zero rainfall in Chennai and hence the 
output class may converge to zero rainfall when learnt with the overall dataset. The 
accuracy for the system when learnt with each seasonal dataset is illustrated in the 
Table 2. 

Table 2. Accuracy Estimation based on Seasonal Analysis 

Season Duration Accuracy 
Winter December – March 86.86% 

Summer April – June 86.68% 

Monsoon July – September 87.50% 

Post-monsoon October - November 87.43% 

6   Conclusion & Future Work 

We have illustrated the techniques involved in the detailed design of a weather 
prediction  system. We have incorporated the big data regarding weather over the past 
few years to trace patterns for futuristic rainfall classification. A hybrid approach of 
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neural networks, fuzzy logic and genetic programming has been used to process the 
big data. It can be inferred that the hybrid approach yields a higher level of accuracy 
than the base neural network alone. This can be reasoned as the fuzzy logic giving a 
more organised structure and genetic programming      optimizing the initial weights 
used in the neural network. It is also inferred th at the accuracy is improved if the 
system is specific to a particular season than spread overall. 

 As a part of our future work, we intend to expand the system to cover several 
weather stations across the nation. We also look forward to enhancing the system into 
a web based application, available online. 
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Abstract. Magnetic resonance imaging (MRI) is adjacent to nature and a multi- 
modality practice which provides the complementary in sequence about 
dissimilar aspects of diseases. As a competent image (CET) contrast 
enhancement tool, (AGC) adaptive gamma correction control which was  
relating with gamma parameter and (CDF) cumulative distribution function in 
the conventional method which is to engender the function of the pixel gray 
levels contained by an image. AGC should deals well within the most dimmed 
images, but fails for worldwide intense images and also the dimmed images 
within the local bright regions. Such two categories of images which are 
observed from MRIs, the brightness-distorted images are widespread in genuine 
scenario, such as to the improper exposure and to the white object regions. To 
attenuate such kind of deficiencies here we intend an improved the aspects by 
two methods which are (RIC) region by iteration method of convolution and (S-
KC) segmentation by k-levels of clustering. In this proposed work the above 
given two methods are used by iteration method and the other segmentation in 
multiple levels of clustering which is to enhance the required response of the 
MRIs. Both the levels and methods are analyzed in a closed system which to 
eliminate the unwanted signals and to get the better performance in the MRIs 
imaging. 

 
Keywords. Image enhancement, contrast enhancement, Segmentation, 
Cerebrospinal fluid, white matter, Grey matter, Edge map and total intracranial 
image. 

1 Introduction 

The brain which analyze and think as a computer system and it valour be easier to 
realize. As by UC Davis Health System the gray matter, which is termed as nerve cells 
of brain and function as computer and the white matter, which act as cables to transmit 
signals that connect everything together. The tissue in the brain which composed in 
multilevel of nerve fibers is termed as White matter. The fibers which are known as 
second unit cell as axons that connect the nerve cells and also covered by a fat which are 
termed as myelin. The second unit cell, which works to transmit and speeds up the signal 
between the soma and to the dendrites. The myelin which covered with white matter as 
similar to the fibers insulation that is covered which prevents from the white matter, 
which are present on neural imaging studies of the brain and prior to analyze and keep 
track for symptoms of Alzheimer's disease. Researchers have demonstrated the 
existence of white matter and prior to the mild impairment totally exists, that condition 
which carries an augmented risk for Alzheimer's disease. To describe multi level spots 
in the brain by analyze the MRI in different aspects of the system which are termed as 
fuzzy network, neural network, ANIFS system etc....by properly resolution in imaging.    
By using the magnetic resolution imaging (MRIs), by systematic analyzing and by white 
matter hyper intensities, the term which are known to identify the multi level spots in 
the brain. According to UC Davis, Center of Alzheimer's Disease; the areas may point 
towards some category of injury related to the brain, perhaps due to decreased flow of 
blood in that area. The existence of white matter and prior to the mild impairment totally 
exists, that condition which carries an augmented risk for Alzheimer's disease has been 
simultaneous with a higher peril of stroke, which can show the way to vascular 
dementia. White matter hyperintensities are habitually referred to as white matter 
disease. Initially, this white matter disease is reflection to merely be associated to aging.  
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Due to impinge on of cardiovascular disease, high cholesterol, high blood  pressure and 
smoking which include and related to higher unambiguous risk factors for white matter 
disease that we know that. It has been associated with cognitive loss, strokes, and 
dementia; it is also has some high emotional and physical changing symptoms such are 
named as balancing problems, falls, hopelessness and complicatedness multitasking with 
such manners as walking and talking. Based on the physical exercises the improvement 
in the white matter is changed, which is notified by the researches. Cardio respiratory 
activities (CRA) and weight resistance training (WRT) was concurrent with to 
improving the white matter  integrity in the brains that is relatively showed by fellows in 
those studies. 

 

2 Model with ROI and literature review 

Automatic contrast enhancement, by which the universal histogram amendment: This 
is to provide the basic tool of image enhancement (IE) for visual scrutiny. It is 
frequently method which used in the digital mode of photography; analyze remote 
sensing, medical imaging process and the scientific visualization. The task calls for to 
defend an appropriate balance between the emphasis and to the distortion. 
Dissimilarity augmentation makes images easier to read between the lines by 
construction object characteristics easier which are to differentiate. 
        The conventional type image-segmentation techniques, the clustering and also 
the thres-holding levels are presume to facilitate the shades with the intention of 
differentiate objects feature be fewer familiar than those that are encompass them. 
Hence the modes of the image; histogram replicate the similarity within unvaryingly 
colour object features whereas the valleys record the descriptions that is to distinguish 
them. In this histogram warping modus operandi improves the dissimilarity between 
the object descriptions by dissemination away from each other the modes of an image 
histogram to obtain healthier benefit of the intact energetic range. It addresses to 
impose for a vigorous, by and large applicable, dissimilarity enhancement algorithm 
for images in the midst of multimodal histograms. Our closed loop model in Fig.1, 
improves the contrast of images with both brawny highlights and prominent 
cloudiness. 

 

 
Fig.1. Closed loop model with ROI convolution. 

 
Pre-effective mapping and targeting intrusion method. In this method, the MRI which 
has been utilized to make available pre-operational well-designed brain mapping; and 
also help them to guide the neurosurgical scheduling, more than ever to categorize  
and to circumvent areas throughout surgical resection time, that make available 
indispensable functions such as motoring and language. 
     With the proposed method, the scheme in the cortical and/or the sub-cortical  areas 
and their related white matter pathways which obligation be avoided probably will be 
identified concurrently. Similarly, our come within reach of could help erstwhile 
quantifiable interventions where the localization of a serviceable area or which the 
white matter fiber bundle is significant, such as appointment in deep brain stimulation 315



surgery, or the transcranial magnetic stimulation (TMS). 
     This possibly will be a partly overcome by the performing of effective connectivity 
opinion only for the associations of interest (i.e., for a explicit brain function and 
associated structural network), which are clearly given in [1],[2],[3],[4] and [5]. In 
multiparty investigation methods, structural along with the functional results which 
are fashioned separately and then amalgamated to act upon which to populace studies, 
deterioration scrutiny, correlation and/or multi-variate examination of inconsistency. 
For example, the (MA) mean anisotropy and the purposeful connectivity (which are 
from the correlation) can be first in competition computed from the dMRI and also 
fMRI, and then compared are clearly mentioned in the [6]. In these integrative 
approaches, which is to assist the method of tractography reconstruction, fMRI is 
utilized to categorize seed regions and get rid of impurities in anatomical parcellation 
are analyzed which to compare the performance are given in [7],[8] and [9]. 
     The simulation and the experimental method of analysis are done for the low noise 
SMPS system which is demonstrated in [10]. Investigations on forward converter 
using different types of filters and experimental method of analysis for the forward 
converters are done, which is to compare it with the conventional circuit are clearly 
mentioned in [11]. Different types of filters which are utilized in the forward 
converters and its performance are given in [12]. Forward converter with RCD 
snubber using the PI controller, fuzzy controller and artificial neural network (ANN) 
controller are analyzed and compared to get the better performance in [13]. 
     The above literature does not deal with the analysis of structural MRI based on 
functional and classification computing in the multi-feature. This work aims to 
develop the region of convolution by the iteration method is implemented and also 
which aim to effectively improve the response with k-levels of clustering in the 
segmentation. 
     By the method of k-levels of clustering in the segmentation and the region of 
convolution by iteration method in closed mode, which is to get the better response 
such as in white matter, grey matter, Cerebrospinal fluid etc... 
     It aims to check the performance of the images and also to identify the region in 
the segmentation levels. 

 

3 Simulation Results 

In this work we designed and organize new closed loop logic with the self organizing 
map system model such segmentation by k-levels of clustering and image region by 
iteration method for computing in order to achieve better response time and 
processing time to achieve better performance in MRIs. 
     The images are analyzed using different levels of filters and also with inverted 
image and the results are presented. Original image analyzed with different types of 
filters are shown in Fig 2 and Fig 3. The white matter and region of iteration (ROI) are 
shown in Fig 4. The grey matter and cerebrospinal fluid with ROI are represented in 
Fig 5 and Fig 6. Edge map and FSE proton density weighted image with the range of 
iteration are given in Fig 7 and Fig 8. Weighted MR image and total intracranial 
image with iteration by k-levels of clustering are shown in Fig 9 and Fig 10. 
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Fig.2. Original image and filtered images. 
 
 

 
 

Fig.3. Inverted image with filtered images. 
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Fig.4. White matter with ROI topology. 
 

 
Fig.5. Grey matter with ROI and segmentation. 
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Fig.6. Cerebrospinal fluid with iteration. 
 

 

Fig.7. Edge map with region of convergence. 
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Fig.8. FSE proton density weighted image. 
 

 

Fig.9. T2-weighted MR image with iteration. 
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Fig.10. Total intracranial image with iteration. 
 
 

4 Conclusion 

Magnetic resonance imaging (MRI) is adjacent to nature and a multi-modality 
practice which provides the complementary in sequence about dissimilar aspects of 
diseases. As a competent image (CE) contrast enhancement tool, (AGC) adaptive 
gamma correction was relating gamma parameter with the (CDF) cumulative 
distribution function in the conventional method which is to engender the function of 
the pixel gray levels within an image. 
     AGC should deal sound within the mainly dimmed images, but fails for worldwide 
intense images and also the dimmed images within the local bright regions. Such two 
categories of images which are observed from MRIs, the brightness-distorted images 
are widespread in genuine scenario, such as to the improper exposure and  white 
object regions. 
     Attenuate the deficiencies here we intend an improved the aspects by (RIC) region 
by iteration method of convolution and (S-KC) segmentation by k-levels of clustering. 
In this two methods by iteration method and the other segmentation in multiple levels 
of clustering which is to get the required response of the MRIs. Both the levels and 
methods are analyzed in a closed system which to eliminate the unwanted signals and 
get the better performance in the MRIs imaging. 
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 Abstract. Online Social Network acts as platforms for users to communicate 
with one another and to share their feeling online. Few category of social media 
users utilizes the platform towards positing aggressive data. The automatic 
identification of the aggressive data can be identified by employing data mining 
algorithm utilizing machine learning principles. The standard machine learning 
approaches works with training, validation, and testing phases, and considered 
features such as part-of-speech, frequencies of insults and sentiment has been 
considered for emotions traits collected from the facebook data which leads 
several challenges to the system performance .In order to tackle particular is-
sues, various technique employed in the literatures has been discussed in depth. 
In this paper, we undergo a detailed survey on technique employed to detect the 
suicide oriented traits on integration of sentiment analysis, Negative matrix fac-
torization and summed up direct relapse calculation to analyze the connection 
between enthusiastic qualities and suicide chance and synthetic minority over- 
sampling technique is used in order to extract the information from a large col-
lection of dataset. The ID3, C4.5, Apriori algorithm, association rule mining 
and naïve Bayes models has been used to predict who have suicidal ideation to 
repeatedly commit suicide attempts. Those techniques incorporate the linguistic 
features to regulate the durability of the quality on the count of self destruction. 
The issue attain were unique and remain to have a powerful segment with the 
count of self destruction. On this study, more meaningful insight about self de-
struction has been gathered. 

Keywords: Sentiment Analysis, Data Mining, Emotion Traits Analysis, Online 
SocialNetworks,Opinion Mining 

1 Introduction 

In  short span  of  years,  we  have  witnessed  a  growing  number  of  online social 
networks to share the generated information about their views. The moment to articu-
late judgement and concept of networked is a expensively great: It is part of the right  
of definition, which is announced in the Universal Expression of Civil freedom. Due to 
number of platforms has increased, the number of aggressive interactions, such as 
Threatening  interaction,  cyber  bullying  and  abusive  speech   has  also   been signif-
icantly growing. The goal of this paper is to analyse the  technique  employed  to  detect 
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the suicide oriented conversation automatically.A dataset of 15,000 aggression- anno-
tated Facebook posts for training and validating the traditional data classification sys-
tems has been crawled using available web plugins[1]. 
 The main attention is focused on understanding the effects of merging new datasets 
for training models. Further proceeded with the conversion from toxicity to aggression 
by different classification model and compared them through one for only the original 
data for training and another using also toxic data[2]. In addition, some model extract-
ed some classic features and analysed using different machine learning classification 
algorithms under training, validation, and testing. Majority of  the approaches deals 
with feature extraction from the text to compute the weight.  Alloyed macro averaged is 
F1-scores are used as the estimation of prediction algorithm. The respective score of 
F1 in the each class of machine learning algorithm is Alloyed by the proportion of the 
distressed class in training set and the closing score  of  F1  is  the moderate of those 
respective scores of F in which each class of the aggressive words and normal words. 
 Further lexical highlights, phonetics highlights and pack of words were utilized 
which never neglects to comprehend the setting of the sentences. In certain regions 
the normal language process parser, was utilized to captured the semantic desires 
inside a sentence. These methodologies comprise in distinguishing the classification 
of the word. There have been a loads of concentrates on conclusion based strategies to 
distinguish inconsiderate words by applying assumption investigation and Latent 
Dirichlet Allocation theme display. The huge investigation of the paper is formulatd 
as referenced, segment 2 gives issue articulation while region 3 depicts the survey of 
writing on forecast and arrangement model of suicide situated sentence recognition, 
further it is trailed by area 4 to characterize the arranged strategy as framework lastly 
segment 5 ended the investigation of the paper. 

2 Problem Statement 

Issue articulation utilized under suicide arranged discourse expectation utilizing AI 
calculations in the interpersonal organization like facebook are portrayed. Distinguish-
ing these hazard factors is the initial phase in suicide aversion and traditional courses 
of action techniques have fair conditions were expressed underneath No substance 
basedpreferences are used. Exact writings don't give adequate word events. 

3 Review of Literatures 

In this section, we analyze the traditional methods applied to handle the suicide detec-
tion has been examined in detail on various aspects. 
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3.1 Suicidal Ideation Detection in Online User Content Using Supervised 
Learning 

In this literature, detailed examination has been carried out on the content generated by 
the user and objective of initial disclosure of the self-destruction and potential self 
harming which stands as demanding possibility factors resulting in fortunate self de-
struction. Nowadays social networks like facebook are growing into a new manner for 
people to intend their self destruction habit[3]. In order to achieve the specified objec-
tive, supervised learning model based methods stands efficient on various aspects. In 
this work, supervised learning model utilizes the expression options and field defini-
tions as Metadata to confess wealthy judgement that can be used as detection system 
on various emotion  traits in terms of suicidal tendencies[4]. 
 Emotion Traits can be strong negative feelings, anxiety, and hopelessness. In  addi-
tion, topic of discussion can be about family, friends and social issues. Hence effective 
learning model composed of multiple processes to juice a lot of datasets of features, 
including analytical, semantic, grammatical, word inserting, and topic appearance has 
been embedded on the devised model.[5]This model has been compared against clas-
sic supervised arrangement and two neural network models and the search results 
demonstrate the usefulness and common sense of the access and  provide  standards for 
the self destruction thoughts on the effective facebook platform. 

3.2 Artificial Neural network Model towards Suicide Detection 

In this literature, Artificial Neural network has been examined in detail to determine 
the Suicidal Ideation Detection. Machine learning methods especially supervised 
learning and natural language processing methods have also been applied in this field. 
The neural networks hold valuable indicators for effectively detecting individuals 
with suicidal intentions[6]. The major difficulty of state of art approaches towards 
suicide detection and prevention models are employed to understand and detect the 
complex risk factors and warning signs that may precipitate in the particular event. 
The ANN model quantifies contents and detects posts containing suicide-related con-
tent. 

3.3 Machine Learning and Semantic Sentiment Analysis based Algorithms 
for Suicide indicator on evolving data streams 

In this writing, machine and estimation investigation were considered. The  frame of 
mind examination is one of the new difficulties showed up in programmed language 
preparing with the appearance of social networks.It addresses an absence of innovative 
impacts identified with implosion by a methodology of building up a phrasing joined 
with implosion as computerized development utilizing wordnet tool[7]. Towards the 
compelling examination, Weka is utilized as an apparatus to separate valuable data 
and it is utilized to do the characterization. The procedure map the conditions and re-
search their correspondence in the belief system. The fundamental undertaking is to 
utilize the put away records that contain terms and after that check the relationship 
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with the words that the client utilizes in their judgement[8]. In this manner, it is valu-
able to demonstrate the conflict of reasonableness to users. 

3.4 Suicide-related communication using machine classification 

In this literature[9] the way toward breaking down between the more concerned sub-
stance, for example, implosion, and some other self destructing field, for example, 
communicating of an implosion, recalling, befuddling and support has been analyzed 
in detail. It likewise means to recognize fun loving indication to implosion. The mod-
el made a course of action of controlled analyzer utilizing unwritten, anatomical, full 
of feeling and enthusiastic highlights got from facebook posts[10]. So as to improve 
the execution of the benchmark classifiers, an outfit classifier utilizing the Turn Tim-
berland calculation and a Most extreme Likelihood casting a ballot arrangement 
choice technique has been assemble dependent on the result of fundamental analyzer. 
On assessment of the methodology, it completed a F- proportion of 0.728 by and large 
(for 7 classes, including self-destructive ideation) and 0.69 for the self-destructive 
ideation class. Furthermore , the outcomes considering the most huge prescient stand-
ard parts of the implosion class to give knowledge into the language utilized on face-
book to convey what needs be annihilation has been summarized[11]. 

3.5 Depression Detection Model Based on Sentiment Analysis 

In this literature, detailed analysis is carried out on the depression detection model 
which is enabled using sentiment analysis model[12]. It is employed to detect the de-
pression through vocabulary and man-made rules with various data inclination. In 
addition, Subject-independent analysis and Subject-dependent analysis is been included 
to detect the polarity of the subject as abstract or target dependent features. Meanwhile 
sentence structure patterns and calculation rules are derived for each post from the  
facebook based on linguistics and latent features. The polarity of sentence is deter-
mined by the polarities and positions of its sub-sentences, as the position of a sub sen-
tence can indicate its importance as its connection to mood and mood swing patterns  
stands  important. To understand the basic patterns in mood transition patterns across 
social capital cohorts, hierarchical factor analysis models helps to provide the out-
come[13]    
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Fig.1.Software architecture of face book 

 

4 Outline of proposed model 

On subjective analysis of the state of art approaches, it has envisioned to model predic-
tive model based on deep learning architecture which is inclusive of  sentiment analy-
sis and hidden markov model. A large part of the research efforts involves the expan-
sion of analytical models based on ancient data. A lot of models that can be fitted to 
certain data, a decisive issue is the selection of the most efficient redirection mod-
el[14]. Most often this selection is based on comparisons of various accuracy 
measures that are functions of the model’s corresponding errors. The model aggre-
gates the linguistics and latent features of the user defined sentence in the facebook 
platform. It functionalizes as automated detection model. Bayesian nonparametric 
factor analysis is employed to design and understand the peculiar factors that underlie 
mood changeover [15]. The model includes the Parts of speech, frequent item set, as-
sociation rules and covariance - correlation computations. 
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5 Conclusion 

In this paper, illustrative analysis on suicide ideation using emotion traits on the user 
defined post has been exploited. On this review, various emotions categorizing model 
on aggressive data has been examined. It has helped to model  the automatic identifi-
cation  of the aggressive data through utilization of deep learning model with training, 
validation, and testing phases. The ID3, C4.5, Apriori algorithm, association rule min-
ing and naïve Bayes models has been used to model deep learning architecture to cat-
egorize the emotion in terms of the characteristics of individuals who have suicidal 
ideation. 
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Abstract. Medical images are taken by using different modalities like Magnetic 
resonance imaging (MRI), positron emission tomography (PET) image, com-
puted tomography (CT), X-ray and Ultrasound. Each and every modalities has 
its own pros and cons. In now a days there are many modality images are fused 
and getting very good resultant image. This resultant image will give very good 
analysis about the disease. We can easily find out the disease portion with its 
exact circumference. Magnetic resonance imaging (MRI) and positron emission 
tomography (PET) image fusion is a late half breed methodology utilized in a 
few oncology applications. The MRI image demonstrates the brain tissue life 
structures and does not contain any useful data, while the PET image the mind 
work and has a low spatial goals. An ideal MRI– PET combination technique 
safeguards the practical data of the PET image and includes spatial attributes of 
the MRI image with the less conceivable spatial twisting. In this paper we dis-
cussed about different types of modalities fusing and which will get good result 
to analyse the disease perfectly and accurately. 
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1 Introduction 

 
In Medical fusion they are using different modalities to get diseased image.  Ultra-
sound is the safest form of medical imaging and has a wide range of applications. 
There are no hurtful impacts when utilizing ultrasound and it's a standout amongst the 
most financially savvy types of medicinal imaging accessible to us, paying little re-
spect to our strength or conditions. Ultrasound utilizes sound waves as opposed to 
ionizing radiation. High-recurrence sound waves are transmitted from the test to the 
body through the leading gel, those waves at that point bob back when they hit the 
diverse structures inside the body and that is utilized to make a image for finding. 
Another sort of ultrasound generally utilized is the 'Doppler' – a somewhat extraordi-
nary system of utilizing sound waves that permits the blood course through conduits 
and veins to be seen. Because of the insignificant danger of utilizing Ultrasound, it's 
the principal decision for pregnancy, yet as the applications are so wide – crisis de-
termination, heart, spine and inside organs – it will in general be one of the primary 
ports of call for some patients. 
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 X-ray imaging the most established yet a standout amongst the most much of the 
time utilized imaging types. We as a whole know, and have most likely had no less 
than one X-ray throughout our lives.  Found in 1895, X-rays are a type of electromag-
netic radiation.  X-rays take a shot at a wavelength and recurrence that we can't see 
with the bare, human eye, yet can enter through the skin to make an image of what's 
happening underneath. Normally utilized for diagnosing issues with the skeletal 
framework, X-rays can likewise be utilized to distinguish malignancy through mam-
mography and stomach related problems through barium swallows and bowel purges. 
X-rays are broadly utilized as they are ease, fast and moderately simple for the patient 
to persevere. Be that as it may, there are dangers related with the utilization of radia-
tion for X-ray imaging.  Each time a patient has a X-ray they get a portion of radia-
tion. This can proceed to cause radiation-initiated malignancy or waterfalls further 
down the road or cause an aggravation in the development of an incipient organism or 
embryo in a pregnant patient.  The greater part of these dangers are relieved by possi-
bly utilizing X-rays when entirely important, and right protecting of the body. 
 CT or 'CAT' checks are a type of X-ray that makes a 3D image for analysis.  Com-
puter tomography (CT) or computed axial tomography (CAT) utilizes X-rays to create 
cross-sectional images of the body. The CT scanner has a vast round opening for the 
patient to lie on a mechanized table. The X-ray source and an identifier at that point 
pivot around the patient delivering a thin 'fan-molded' light emission rays that goes 
through an area of the patient's body to make a depiction. These depictions are then 
examined into one, or various images of the inner organs and issues. CT filters give 
more prominent lucidity than ordinary X-rays with progressively definite images of 
the inner organs, bones, delicate tissue and veins inside the body.  
The advantages of utilizing CT filters far surpass the dangers which, as with X-rays, 
incorporate the danger of disease, mischief to an unborn youngster or response to a 
differentiation specialist or color that might be utilized. Much of the time, the utiliza-
tion of a CT filter keeps the requirement for exploratory medical procedure. It is sig-
nificant that when examining youngsters, the radiation portion has been brought down 
than that utilized for grown-ups to keep an outlandish portion of radiation for the 
important imaging to be acquired. In numerous clinics you'll locate a pediatric CT 
scanner thus. 
 MRI scans make indicative images without utilizing unsafe radiation. Magnetic 
Resonance Imaging (MRI) utilizes a solid attractive field and radio waves to create 
images of the body that can't be seen well utilizing X-rays or CT scans, i.e. it empow-
ers the view inside a joint or tendon to be seen, as opposed to only the outside. Regu-
larly used to look at inside body structures to analyze strokes, tumors, spinal string 
wounds, aneurysms and mind work. As we probably am aware, the human body is 
made for the most part of water, and each water atom contains a hydrogen core (pro-
ton) which ends up adjusted in an attractive field. A MRI scanner utilizes a solid at-
tractive field to adjust the proton 'turns', a radio recurrence is then connected which 
makes the protons 'flip' their twists previously coming back to their unique arrange-
ment.  
 Protons in the distinctive body tissues come back to their typical twists at various 
rates so the MRI can recognize different kinds of tissue and distinguish any variations 
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from the norm. How the atoms 'flip' and come back to their typical turn arrangement 
are recorded and prepared into a image. X-ray doesn't utilize ionizing radiation and is 
progressively being utilized amid pregnancy with no symptoms on the unborn young-
ster revealed. Be that as it may, there are dangers related with the utilization of MRI 
checking and it isn't suggested as a first stage finding. As solid magnets are utilized, 
any sort of metal embed, counterfeit joint, and so on., can cause a danger – they can 
be moved or warmed up inside the attractive field. There have been a few revealed 
situations where patients with pacemakers have kicked the bucket using MRI. The 
boisterous clamor from the scanner additionally requires the requirement for ear secu-
rity.  One thing we do need to know about as therapeutic experts in a period of 
heightening medicinal expenses and expanding request is that we're utilizing the best 
assets accessible to address the issues of our patients. That implies a watchful choice 
on the correct therapeutic imaging to be utilized for the patient and their potential 
analysis. 

2 Comparison Between CT and MRI 

 CT MRI 

Detected / capture by X-rays radio waves and magnets 

Diagnose issues bone fractures, tumors, cancer monitor-
ing, finding internal bleeding 

joints, brain, wrists, ankles, 
breasts, heart, blood, vessels, 

Cost less expensive more expensive 
Risks harm to unborn babies, a very small dose 

of radiation, a potential reaction to the 
use of dyes 

possible reactions to metals due 
to magnets, loud noises from the 
machine causing hearing issues, 
increase in body temperature 
during long MRIs, claustro-
phobia, 

Benefits 
 
 

CT scan is faster and can provide images 
of tissues, organs, and skeletal structure 
 

An MRI is highly adept at cap-
turing images which abnormal 
tissues within the body. MRIs are 
more detailed in their images. 

Advantages Shorter imaging time  
Low cost of scanning  
Better spatial resolution (represented in 
dots per inch) 
Good for extra-axial brain tumour as-
sessment 
Superior in detection of calcifications, 
skull erosion, penetration, destruction  
 

Good in demonstration of edema 
of parenchyma (early sign for 
tumour detection)  
Accurate delectating extent of 
edema, tissue characterization 
and compression effects  
Better detection of mass effects 
and atrophy  
High neuroanatomical definition 
(tissue differentiation) Accurate 
detection of vascularity of  tu-
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mour (in various planes acquisi-
tion) 

Limitations Poor definition of edema  
Only one plane acquisition and most of  
the time non-isotropic  
X-ray radiation risk  
Poor tissue  characterization 
Imaging of posterior fossa is limited due 
to bone artifacts 

Poor detection of calcification 
and bone erosions  
Not possible in intraoperative 
assessment  (course of surgical 
operation)  
Lower spatial fidelity Sometime 
sequence are very time consum-
ing 

   

3 Literature survey 

 
Ming Yin et. al., [1] The NSST disintegration is first performed on the source images 
to acquire their multiscale and multi direction representation. The high-recurrence 
groups are intertwined by a parameter--adaptive pulse-coupled neural network (PA-
PCNN) demonstrate, in which all the PCNN parameters can be adaptively evaluated 
by the information band. The low-recurrence groups are converged by a novel tech-
nique that at the same time tends to two pivotal issues in medicinal image combina-
tion, to be specific, vitality protection and detail extraction. At last, the intertwined 
image is remade by performing converse NSST on the melded high-recurrence and 
low-recurrence groups. The adequacy of the proposed technique is confirmed by four 
distinct classes of medicinal image combination issues [computed tomography (CT) 
and attractive reverberation (MR), MR-T1 and MR-T2, MR and positron outflow 
tomography, and MR and singlephoton emanation CT] with in excess of 80 sets of 
source images altogether. Give to grow progressively powerful combination method-
ologies, for example, district versatile based ones to additionally enhance the calcula-
tion execution. But the drawback is the image fusion technique in clinical applications 
are not done to the related basic issues, for example, information preprocessing and 
image registration for multimodality average images are not properly. Additionally, 
the capability of the PA-PCNN show for other image combination issues, for exam-
ple, multifocus image fusion, infrared and obvious image combination, etc. 
 Chunfeng Lian et. al., [2] A co-clustering calculation is proposed to simultaneously 
section 3D tumors in PET-CT images, taking into account that the two reciprocal 
imaging modalities can join utilitarian and anatomical data to enhance division execu-
tion. The hypothesis of conviction capacities is received in the proposed strategy to 
model, circuit, and reason upon questionable and uncertain information from noisy 
and hazy PET-CT images. To guarantee dependable division for every methodology, 
the separation metric for the measurement of bunching twists and spatial smoothness 
is iteratively adjusted amid the grouping system. Then again, to empower reliable 
division between various modalities, an explicit setting term is proposed in the group-
ing target work. Besides, amid the iterative enhancement process, bunching results for 
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the two unmistakable modalities are additionally balanced by means of a conviction 
capacities based data combination technique. An explicit setting term has been pro-
posed in the system of conviction capacities to energize reliable division between the 
two particular mono-modalities. To viably join reciprocal data in PET and CT images, 
during the minimization of the developed cost work, grouping results in the two 
mono-modalities have been iteratively balanced by melding them through the 
Dempster's blend rule. But the draw back is two mono modalities should have taken at 
same time, same instance of the same patient. It should have some drawbacks to non 
matching of the images of PET and CT. 
 Edgar A. Bernal et. al., [3] Automated egocentric human action and activity recog-
nition from multimodal data, with a target application of monitoring and assisting a 
user perform a multistep medical procedure. We propose a supervised deep multi-
modal fusion framework that relies on concurrent processing of motion data acquired 
with wearable sensors and video data acquired with an egocentric or body-mounted 
camera. Information gathered from wearable video-procurement gadgets is broke 
down utilizing the proposed combination method sometime later to quantify process 
consistence. With sub sampling at the purpose of video catch, the battery life of the 
video procurement gadget might be reached out to cover various sessions per client. 
The desire is that as gadgets keep on getting progressively able and control proficient, 
a greater amount of the preparing can be performed locally in the gadget with regular-
ly diminishing dependence on cloud assets. But the draw back of this paper is not 
done in real time, in-device inference and feedback is not taken by the improvement.  
Jizhou Zhang et. al., [4] Effcient colorful FPM recreation strategy utilizing multi-
goals wavelet color combination. Their new calculation is a versatile denoising strate-
gy by breaking down the commotion data of the dim casing. Both reproduction and 
test results are completed to approve the strategies. Results exhibit that the imaging 
clamor is smothered and the bright reproduction is of high efficiency and quality. The 
fundamental thought of wavelet-FPM is to combine a low-goals shading force image 
and the high-goals FPM reproduction after effect of monochromatic powers. To uti-
lize wavelet-FPM, just a single all the more low-goals shading image is required 
which spares time utilization of catch process. But the drawback of this method not 
efficiently used the raw data of FPM. 
 Chaoyang Shi et. al., [5] IVUS imaging-driven 3-D intravascular reconstruction 
techniques empower precise analysis and quantitative estimations of intravascular 
problems to encourage ideal treatment assurance. Such reproduction expands the 
IVUS imaging methodology from unadulterated analytic help to intraoperative route 
and direction and backings both remedial alternatives and interventional tasks. Here 
they exhibits an exhaustive overview of innovative advances and ongoing advance-
ment on IVUS imaging-based 3-D intravascular reproduction and its cutting edge 
applications. Confinements of existing innovations and prospects of new advance-
ments are additionally examined. The joined utilization of IVUS and OCT gives both 
incredible entrance profundity and super-high spatial goals for intravascular imaging. 
This blend underpins an incredible recognizable proof rate of defenseless and begin-
ning time plaques, and   conquers the difficulties related with co-enrollment. Further 
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inquire about undertakings are relied upon to make the coordinated   mixture IVUS-
OCT catheter actually and clinically develop.  
 Houssam El-Hariri et. al., [6] A strategy that can intra-operatively find bone struc-
tures utilizing followed ultrasound (US), registers to the relating pre-agent computed 
tomography (CT) information and produces 3D AR perception of the worked careful 
scene through a head-mounted presentation. This technique conveys optically-
followed US, bone surface division from the US and CT image volumes, and multi-
modal volume enrollment to adjust pre-agent to the relating intra-agent information. 
The upgraded careful scene is then envisioned in an AR system utilizing a HoloLens. 
But the drawback is not concentrated on improving the accuracy of this system to a 
level that may enable clinical translation.  
 Eli Gibson et. al., [7] An enlistment free deep learning-based division calculation 
for eight organs that are applicable for route in endoscopic pancreatic and biliary 
techniques, including the pancreas, the gastrointestinal tract (stomach and duodenum) 
and encompassing organs (liver, spleen, left kidney, and gallbladder). We specifically 
thought about the division exactness of the proposed strategy to the current profound 
learning and MALF techniques in a cross-approval on a multi-centre data set with 90 
subjects. In any case, the downside is that utilization of an express spatial earlier was 
additionally vital, proposing that convolutional neural systems are certainly encoding 
spatial priors, in spite of their indicated translational invariance. The consequently 
produced divisions of stomach life structures have motivate the possibility to help 
image guided route in pancreatobiliary endoscopy methodology. 
 Ching-Chun Huang et. al., [8] Improving the visual complexity by versatile tissue 
lessening and dynamic range extending. By means of segment decay and tissue con-
striction, a parametric change display was found to produce many upgraded images 
on the double. At last, a ensemble system was proposed for intertwining these up-
graded images and delivering a high-differentiate yield in both splendid and dull are-
as. We have utilized estimation measurements to assess our framework and accom-
plished promising scores in each. A web based testing framework was likewise 
worked for emotional assessment. 
 Anil Hazarika et. al., [9] A combination based model with the guide of discrimi-
nant connection examination to order electroencephalogram signals is proposed. Sets 
of different component networks are created from signs in both time and wavelet 
areas for study-explicit classes, which are additionally disintegrated to infer a lot of 
sub-multi-see highlights pursued by enhancement to separate measurable highlights. 
Highlights are linked utilizing highlight combination procedure to determine low 
request discriminant highlights. Furthermore, the investigation of fluctuation was 
additionally performed to approve the examination. CCA and its augmentation are 
broadly utilized in multi-information handling techniques to break down the shared 
connections between two arrangements of factors. But the disadvantage is not concen-
trated on performance in diagnosing disorders using large-volume data for viable 
practical implementations. 
 Wenxing Hu et. al., [10] Versatile SMCCA, to beat the issue by presenting versa-
tile loads when joining pairwise covariances. Both recreation and genuine information 
examination demonstrate the outperformance of versatile SMCCA as far as highlight 
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choice over traditional SMCCA and SMCCA with settled loads. Substantial scale 
numerical examinations demonstrate that versatile SMCCA unites as quick as ordi-
nary SMCCA. While applying it to imaging (epi)genetics investigation of schizophre-
nia subjects, we can recognize noteworthy (epi)genetic variations and mind areas, 
which are steady with other existing reports. Furthermore, a few huge mental health 
related pathways, e.g., neural cylinder improvement, are distinguished by our model, 
exhibiting imaging epigenetic affiliation might be disregarded by traditional SMCCA. 
However, the disservice isn't to oblige the combination of different sorts of datasets 
for malady components study and illness determination. 
 Chenxi Huang et. al., [11] Another methodology for the combination of intravascu-
lar ultrasound and optical lucidness tomography pullbacks to significantly enhance 
the utilization of those two kinds of therapeutic images. It likewise displays another 
two-stage multimodal combination structure utilizing a coarse tone enrollment and a 
wavelet combination technique. In the coarse enrollment process, we define a lot of 
new element focuses to coordinate the IVUS image and IV-OCT image. At that point, 
the enhanced quality image is gotten dependent on the reconciliation of the shared 
data of two kinds of images. At last, the coordinated enlisted images are combined 
with a methodology dependent on the new proposed wavelet calculation. The explora-
tory outcomes show the execution of the proposed new methodology for significantly 
upgrading both the accuracy and computational dependability. contrasted with other 
combination calculations, the wavelet based combination technique demonstrates its 
best exibility and elite. To exhibit the strongness of the proposed system, both the 
emotional evalualution and target assessment were performed. The subjective and 
quantitative examinations demonstrate the viability of the proposed system contrasted 
with the other enrollment and combination calculations. Yet, the downside of this 
paper is the endeavor to entire IVUS and IV-OCT pull-backs of coronary conduits is 
less and diminished the power of the enlistment. 
 Agisilaos Chartsias et. al., [12] A multi-input, multi-yield end to end profound 
convolutional arrange for union of MR   images, which we tried on three distinctive 
mind datasets.   a multi-input, multi-yield endto-   display on   the ISLES and BRATS 
informational collections and exhibit measurably   critical upgrades over best in class 
strategies   for single info undertakings. This enhancement increments   further when 
different information modalities are utilized, illustrating   the advantages of taking in 
a typical inert space,   again bringing about a measurably noteworthy enhancement   
over the present best technique. At last, we illustrate   our methodology on non skull-
stripped cerebrum images, creating   a factually noteworthy enhancement over the 
past   best technique. Demonstrated that the model is hearty, performs well and can   
handle a wide range of difficulties, for example, strength   to missing information, 
adapting only another decoder for a concealed   methodology and notwithstanding 
blending new (inconspicuous) perspectives of the   information. We see that such 
multimodal models could be well   put to credit information on extensive databases 
(for example biobanks)   unimodal methodologies. From an arrangement viewpoint   
they are less intricate (one versus a wide range of models to   send/keep up), increas-
ingly adaptable (new yields can be included   with insignificant preparing) and all the 

336



more imperatively are hearty by   exploiting data crosswise over information modali-
ties, without   being dependent on any of them. 
 Sandro Queirós et. al., [13] The therapeutic image following tool kit (MITT)-a 
product bundle intended to ease customization of image following arrangements in 
the medicinal field. While its work process standards make it appropriate to work 
with 2-D or 3-D image groupings, its modules offer adaptability to set up computa-
tionally effective following arrangements, notwithstanding for clients with restricted 
programming aptitudes. Glove is actualized in both C/C++ and MATLAB including a 
few variations of an item based image following calculation and permitting to follow 
different kinds of articles (i.e., forms, multi-shapes, surfaces, and multi-surfaces) with 
a few customization highlights. The tool kit is displayed and illustrative instances of 
its use in the cardiology field gave, showing its adaptability, straight forwardness, and 
time proficiency.  
 Peter Fischer et. al., [14] The MR slices are stacked into volumes of consistent 
cardio-respiratory state (Section II-B). These volumes are registered to a reference 
phase (Section II-E.1) to estimate the 3-D motion. A regression model is built to re-
late the 3-D motion and the surrogate signal (Section II-E.2). A separate MR volume 
is acquired for segmenting the overlay. The intra-procedural steps for motion com-
pensation in fluoroscopy are given in Fig. 2b. The motion model is driven by a surro-
gate signal based on X-ray images and ECG (Section II-F). The motion is used to 
animate the segmentation as an overlay on the X-ray image in real time. The proposed 
method to stack slices based on cardiac and respiratory surrogate signals is relatively 
simple. Additionally, some other properties of the MR sequence for slice stacking are 
advantageous for our application. Firstly, only one scan is necessary instead of two, 
reducing the scan and setup complexity. Secondly, this scan resolves cardiac and 
respiratory motion, such that derived motion models can capture the dependency be-
tween them. Thirdly, slice stacking gives multiple cardiac and respiratory cycles, 
instead of one binned average. Last but not least, a multi-slice, real-time MR se-
quence is available on modern scanners from all major vendors. But the drawback is 
to not evaluate the value of animated overlays to the physicians in terms of reducing 
fluoroscopy time, contrast dose, and improving overall procedure success rates. 
 Yang Xin et. al., [15] A multimodal biometric framework for individual acknowl-
edgment utilizing face, unique mark, and finger vein images. Tending to this issue, a 
proficient coordinating calculation that depends on optional figuring of the Fisher 
vector and utilizations three biometric modalities: face, unique finger impression, and 
finger vein. The three modalities are joined and combination is performed at the com-
ponent level. Besides, in view of the strategy for highlight combination, the paper 
contemplates the phony element which shows up in the down to earth scene. The 
liveness identification is affix to the framework, identify the image is genuine or 
counterfeit dependent on DCT, at that point evacuate the phony image to decrease the 
impact of exactness rate, and increment the vigorous of framework. The trial results 
demonstrated that the planned structure can accomplish a superb acknowledgment 
rate and give higher security than a unimodal biometric-based framework, which are 
vital for an IoMT stage. Test results show that the proposed strategy accomplishes a 
brilliant acknowledgment rate and gives higher security than unimodal biometric-
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based frameworks. In any case, the disadvantage of this calculation is that it gives just 
the less security on the image which is demonstrates the less effectiveness.  
 Xiaohuan Cao et. al., [16] A locale versatile deformable enrollment technique for 
multimodal pelvic image enlistment. In particular, to deal with the extensive appear-
ance holes, we initially perform both CT-to-MRI andMRI-to-CT image combination 
by multi-target relapse woodland. At that point, to utilize the integral anatomical data 
in the two modalities for controlling the enrollment, we select key focuses conse-
quently from the two modalities and use them together to direct correspondence loca-
tion in the locale versatile design. That is, basically use CT to set up correspondences 
for bone areas, and use MRI to set up correspondences for delicate tissue districts. 
The quantity of key focuses is expanded bit by bit amid the enrollment, to progres-
sively direct the symmetric estimation of the distortion fields. Examinations for both 
intra-subject and between subject deformable enrollment indicate enhanced exhibi-
tions contrasted and the cutting edge multimodal enlistment techniques, which show 
the possibilities of our strategy to be connected for the standard prostate malignant 
growth radiation treatment. In any case, the disadvantage is that here the both MRI 
and CT images are not combined and do it in productive way. 
 Shile Qi et. al.,[17] Working memory brokenness, other cognitive areas could 
likewise be examined utilizing our strategy, for example, composite subjective scores, 
a standout amongst the most generally announced psychological deficiencies in SZ 
[18 - 19], which would show up in our another work.  Besides, MCCAR + jICA can 
be connected direct to think about other cerebrum ailments. Also, aside from the cur-
rent clinical applications, the proposed strategy can be utilized to consider mind areas 
related with other imperative factors, for example, side effect seriousness, knowledge 
remainder (IQ), drug use and conduct measures (e.g., demeanor stock), or even epige-
netic variations (e.g., a microRNA articulation), recommending a wide utility in the 
neuroimaging network. Be that as it may, the downside is that MCCAR+jICA works 
on extricated highlights, as opposed to the first imaging information (e.g., utilizing 
fALFF rather than 4DfMRI information). Albeit a portion of the fleeting data is lost 
utilizing this technique, a "highlight" will in general be more tractable than working 
with the expansive dimensional unique information [20] and [21] gives a more 
straightforward space in which to connect the information. 
 Haitao Yin, [22] 3-D medical image fusion method is proposed based on TSR with 
a “weighted average” fusion rule. In the proposed method, multimodal medical vol-
umes are expressed through TSR which can exploit the across-slices information and 
preserve the 3-D structure of medical volumes. The fusion formulas will carried out 
from [23] and [24]. But the drawback is not considering the relationship between 
different imaging modalities and Except for the role of weights, the weights can also 
determine the levels of salience, and consequently improve the accuracy of identified 
salient information and reduce artifacts. 
 Ester Hait, et. al., [25] Analyze several useful merits of this framework like, Signa-
tures are sensitive to size, local contrast, and composition of structures; are invariant 
to translation, rotation, flip, and linear illumination change; and texture signatures are 
robust to the underlying structures. Various algorithms [26], [27], [28], [29] rely on 
fundamental properties, such as intensity and color, gradient magnitude and orienta-
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tion, textures and patterns. Some of these algorithms use features for learning [30], 
[31]. Among these descriptors, those based on histograms of patterns [32] or of ori-
ented gradients [33] are rotation-variant, thus suitable for texture applications.But the 
drawback is it cann’t construct a unified generic framework applicable for different 
image modalities and image processing tasks and it won’t provide conditions for the 
invariance of texture to structure. 

4 Conclusion and Future Enhancement 

Now a days the MRI and CT has many advantages and disadvantages available within 
it. Example in CT we cann’t take edema portions and back head bone tumor images 
and   cann’t find accurate boundary of the tumor. The same way in MRI we can’t 
measure spatial Lower, spatial fidelity and Poor detection of calcification and bone 
erosions. This concept will be carried out by using or merging both the MRI and CT 
images. MRI slices and CT frames will be merged and will find the exact boundary of 
the tumor in the brain. 
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Abstract. Sentimental analysis involves the incorporation of working of a 
structure that explores sentiments seen in blog sections, comments, or tweet 
relating to a thing or point. In this proposed research, the authors have used 
speech recognition for collecting the opinions from patients relating to health 
care. The mental condition of a patient in respect of the health care has been 
identified through sentimental analysis based on the convolutional neural 
network using some convolutional filter (1D) in word2vec logistic synopsis. It 
features implicit or explicit determination of the patient’s strength based on 
sentiments through results. It helps the physician in taking necessary action. 
Accuracy of the result is of help in the recommendation to the patient by the  
physicians and health care centers. 

Keywords: Audio, Speech recognition, opinion, sentimental mining, 
convolutional neural network, word to vector (w2v). 

1   Introduction 

Sentimental analysis is the most recent advancement that concentrates on the emotion, 
feeling, disposition and opinion of their general understanding of a particular subject 
of the relating to a common man. This analysis is used for driving the quality 
enhancement and it further helps information experts in measuring popular opinion, 
statistical survey, screening the brand and item popularity and understanding client 
needs. 
          When this sentimental analysis is used in the health care centers, a start is made 
in getting the information relating to the patient experience in the form of web blog, 
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comment, tweets and other social Media and some health care rating websites. It is 
generally based on a questionnaire module with multiple choice .But its drawback of 
the inability of people to express their own reviews . 
            This methodology has an issue that it does not perform qualitative analysis 
leaving patients to pass on their treatment experiences at various health care centers 
through online reviews as text description. An open entryway is given for the 
measurement of  the precision of feeling examination procedures against the patient’s 
own quantitative examination. In idea determination, a sentimental mining feature 
marks an inquiry or a property of a component on which the patient can voice his 
emotions. In this paper, the authors propose a neutral network concept that recognizes 
such sentimental opinion based on the various convolution neural layers. The source 
input in the form of natural language is obtained as audio of the patient using the 
speech recognition technique [6] which convert the data to the text format and utilizes 
them in the convolution layer and pooling layer. The individual answers from open-
finished inquiries contain the sentences or phrases with respect to the health care 
centers. Patient opinion plays a vital role in the measurement of the quality of health 
care and even enhancing the methodology and the principles of the centers. 
 Patient comments relating to a particular physician could have positive or 
negative opinion getting to know the emotions should be related to typical methods 
for surveying constant experience. The preparation of subjective information 
investigation is imperative and it can upgraded in the future. 

2   Literature survey 

Sentimental analysis is carried on with a lexicon approach [11], with opinions stored 
in database dictionary .It is assigned on the basis of the polarity score and calculated. 
Speech extraction in the form part of speech while  ME modelling converts them to 
the text format using a linguistic model[6].Word to vector w2v [5]is used  for word 
embeddings its weight to the individual word similarity based on cosine similarity and 
tf-idf algorithm for converting  word to vector[4] on the basis of  frequency. 
Convolution neural network is the multi-layer network of convolution and pooling 
layer and performed .Maximum pooling performed and then soft maximization is 
calculated[1].Convolution is performed in the character level [5] and performed 
efficiently. Different types of option in analysis techniques is given as seed for 
research[11]. 

3 Existing work 

In an earlier research work, revelation and mining of the association between different 
social opinions and online record have been a critical drawback. Sentimental analysis 
is generally a Q-A model and  so distinguishing the sentiments is a testing issue in the 
health care industry. Different avenues regarding different models of grouping and 
joining sentiment at word and sentence levels, have been explored together with 
promising outcomes.Most examinations center on human services rating locales .They 
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provide an account of greatly constrained types of correspondence. Some provide 
details regarding the utilization of Twitter as a wellspring of data relating to the nature 
of consideration, despite the fact that these short, unstructured messages contain 
insignificant data based on a lexical approach [3]. In the existing system it is based on 
the sentiment-model technique is used. 

4  Proposed Work 

The existing system is based on the sentimental classification model technique [3] 
using convolutional neutral network [1] through word to vector. In this exploration 
work the contribution to the type of sound audit and web source is aggregated and it is 
put away in the wav format. Effective collection of the remarks  from the patient in 
the health care centers is simple and proficient. This sound records is additionally 
changed over to the text content format utilizing the speech opinion through word 
embedding which undergoes neural nets of convolution sub layer and produces the 
output.  
FIGURE 1 illustrates the proposed work flow. 
INPUT:AUDIO in NLP, blogs ,comments ,twitter 
OUTPUT: evaluation of result and suggestion relating to it. 
REQUIREMENTS:PYTHON 3 COMPLIER ,TENSOR FLOW FRAMEWORK   
,WINDOWS 7 AND UNIX OS ,MICROPHONE 
 
Short Description: Sentimental analysis of the patient using the CNN with w2v_TF-
IDF ALGORITHM 
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.  

Fig. 1.  Sentiment Analysis model for proposed system 

4.1 Pre-Processing 

 Prepossessing expels the stop word, stemming, tokenization, lowercasing and 
expulsion of geolocation and extraction of name elements. Following this procedure, 
the data experiences sentimental mining. Sentiment word distinguishing proof 
constitute the next step. 

4.2 Word To Vector  –Embedding Technique 

These models are known for their shallowness, as two layer neutral frame works that 
are setup for the reproduction of etymological settings of words Wordtovector [5] 
consider and takes a bag corpus of substances for its data, followed by making a 
vector space, generally of 200 eliminations, with the features of a thoughtful word in 
the corpus giving away a contrasting vector to the space .The arrangement of word 
vectors in the vector space such that the words that shares fundamental settings in the 
corpus are in proximity to one another in the space . 
 Two techniques CBOW- continuous bag of words or continuous skip gram 
are utilized Fig 2. Continuous bag of word architecture, features a model predicting 
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the present word from a window of encompassing setting words. There is no impact 
expectation for a request for setting words. A feature of the continuous skip gram 
architecture is the use of the present model by this model to enable anticipation of the 
encompassing window of the setting words . 
 The skip gram architecture weights setting words in the vicinity with greater 
vigor than setting words featuring inaccessible setting in Fig3. Measurement of cosine 
similarity does not exhibit any similarity as a 90 degree angle. But a total relationship 
of 1 is 0 degree angle does a whole overlap. 

                                              

  
 

                            

 
 

Fig. 2. Cbow model                                         Fig. 3.  Skip gram model 

 

Vocabulary represented as vector   and with respect to the content and target 
word representation respectively 

                                  =   and  =                                         (1) 

If any word  ,with given content word c as input 
P(  /c )  =  = /   where = .                               (2) 

Parameter Ѳ = (  , ) w,c €vocab for finding gradient as  
                 L(Ѳ) =                                                 (3) 

= P )                                                              (4) 

vector to content word are taken input simultaneously  
             h = (x1+x2+… … +xc)                                                                       (5) 
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 the weighted Word  is applied to Vector using the TF-IDF Technique the weight of 
the word is calculated  vector matrix that is essential for the CNN processing is 
formed and given as input to the convolutional neutral network.  

EXAMPLE: 
      people 
      sitting 
       there 
 

                                 Word embedding 
 
     patient 
    resting 
     here 

 

4.3 Convolutional Neural Network 

In neural network of deep learning, convolutional neural network is one of its type 
inspired biological neuron of living being, It consists of two layers  and  they are the 
convolutional layer and the pooling layer .It is a two dimensional planar layer with 
each planar having independent neurons It  is used mostly in image processing 
technique and applied similar to text classification it minimal. 

 
 

Fig. 4. Convolutional neural network 

"C" refer to a convolution layer that is otherwise called as a component mining layer, 
with the contribution of every neuron associated with the open field [7] of the 
pervious layer and nearby highlights getting separated. There is sharing the heaviness 
of the similar feature chart. In other words, comparative diagrams transitive the 
similiar convolution portion.  The Layer C is a combination of distinctive 
neighbourhood highlights, with the objective of the removed highlights being constant 
to interpretation and revolution. "P” is alluded to a pooling layer, known as 
component mapping layer that pools the feature acquire by layer C with the objectives 
of the removed highlights being invariant to scaling. In addition, the quantities of 
Layer C and Layer P are decided by genuine necessities. The final layer of CNN is 

0.7 0.4 0.5 
0.2 -0.1 0.1 
0.5 0.4 -0.1 

0.6 0.3 0.5 
0.3 -0.1 0.2 
0.5 0.4 -0.1 
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commonly a layer featuring a complete association with the quantity of yield hubs 
being the quantity of grouping targets. Structure of CNN provide the information, in  
[9]. 

4.3.1 Input Layer  
 The first layer of CNN is the input layer. The state of input content matrix is (n, s, k), 
where n alludes to the quantity of writings, s alludes to the settled content length (All 
the writings are cushioned to the settled length s amid pre-handling when the content 
is shorter than s), and k is the component of word vector.x_i € R^k addresses to the k-
dimensional word vector relating to the I-th word in the content. The info content can 
be referred to as 

                                 (1) 

4.3.2 Convolution Layer  
 The second layer of CNN is a convolution layer. The convolution operation involves 
a filter w  , which is applied to a window of h words for producing a new 
feature. For example, a feature  is generated from a window of words  b 

                                                                          (2) 
Here B is a bias term and f  the non-linear activation function. When the convolution 
filter is moved by one step at a time, all the input matrixes are convoluted by each 
window 

   in turn, which will produce a feature map                    
                                    (3)                   

4.3.3 Pooling Layer   
Pooling layer is the third layer of CNN.  MAX Pooling is used in CNN model. 
Following the convolution operation, the characteristics design of the CNN layer are 
pooled, and all the characteristics maps are combine into a collection which is 
followed by calculation. We take its maximum value is considered as the character of 
the pooling layer as it would extract the most prominent features. 

4.3.4 Fully Connected Layer  
 The final and fourth layer of CNN is a fully connected layer known for its interfaces 
with every one of the highlights and yielding esteem to classifiers. During the 
preparation of the model, for fitting was caused where the quality of the tests prepared 
was too little or when the model was highly prepared .In this paper the authors have 
commented  the dropout technique[8] proposed by Hinton for the enhancement of the 
speculation of the model which way seen as the process for anticipating over fitting 
.A Deterioration in the cooperation between the cancelled layer neurons was seen 
together with the advancement in the structure of the model .Details relating to CNN 
are provided in[10]. 
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4.3.5 Algor ithm 
1. Collect the input in the form of audio, blogs, comments, tweets or other social 
media. 
2. Audio should be collected in the wav format and converted into the text. The text is 
converted as input for the convolution neural network. 
3. Apply Convolution filter the final neural set is produced . 
4. Pass Final neural sets for max pooling. Resultant from max pooling produces the 
fully connected layer. 
5. Perform Soft maximization. 
6. Evaluation of the final result is generated. 

 

 
Fig. 5.  Convolutional network for text classification 
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Fig. 6.  Comparison of proposed work with the other classification method. 

 Table 1. Eight different text classification method of  accuracy prediction (%) 

 

 
 To checking the viability of this technique, we was done by the authors by 
constrasting W2V_TFIDF_CNN and other grouping strategies referred in the 
diagram. The after effects of contrasting  and the other content order techniques on 
the two informational collections are shown in Table 1. 
               In Table 1, the precision of the technique dependent on Convolutional neural 
network is shown as  better than different strategies along these levels. the adequacy 
of this order strategy was confirmed. The purpose behind this impact is explained 
below:  
1) Using W2V creation of word vectors can get higher-quality highlights;  
2) The effect of a solitary word on the entire archive is better thought about through 
TF-IDF weighting; 
 3) The post-handled content highlights through CNN has a likelihood of speaking to 
the abnormal state highlights of the content. 
 

Classification 
Methods for  accuracy 
prediction 

Compar ison 
NetEase News 

Text 

 
Text Classification using CNN 

 
Bag_of_Word_Support 
Vector Machine 
algorithm 

92.96 90.14 

Bag_of_Word_K _ 
nearest neighbors 
algorithm 

86.17 83.03 

TermFrequency_-Inverse 
document Frequency- 
SupportVectorMachine 
algorithm 

94.05 90.43 

TermFrequency_-Inverse 
document Frequency _ K 
nearest neighbors 
algorithm 

89.05 84.14 

LatentSemanticIndexing 
_ SupportVectorMachine 
algorithm 

91.83 88.11 

LatentSemanticIndexing_ 
K nearest neighbors 
algorithm 

89.64 86.39 

WordtoVector_ 
TermFrequency_-Inverse 
document Frequency 
_CNN 

96.22 96.92 
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9  Conclusion 

        The patient can submit the review in an open-ended manner which is easy and 
comfort as audio format the data is then summarized further to text format. It is then 
utilized in the qualitative analysis of opinion relating to the health care industry. This 
sentimental analysis process is based on the w2v approach using a conventional 
neural network it can make a cautious assurance of patients feeling relating to the 
different organization parts of a doctor's facility dependent on the forecast precision 
accomplished. Forecasts of this approach are connected to results of numerous other 
traditional reviews. Accuracy of the result helps to the recommendation to the patient 
towards the specific physicians and health centers. 
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Abstract. The aim of this paper to predict a student performance using tradi-
tional and machine learning techniques: Bayes algorithm,  linear regression, lo-
gistic Regression, k-nn algorithm, decision tree .Naive based algorithm is the 
emerging field which compose the procedure of verified students details like 
semester marks, assignment, attendance, lab work which are used to improve 
students’ performance. This paper shows a model of students data prediction 
based on Bayes algorithm , linear regression, logistic Regression, k-nearest 
neighbor, decision tree and suggest the best algorithm among these algorithms 
based on performance details.Classification is an important area to predict and 
application in a variety of fields. In the view of full knowledge of the algorithm 
underlying probabilities, Bayes decision theory shows the optimal error rate. 
Decision tree algorithm is been used successfully in expert systems in capturing 
prediction. Mainly the decision tree classifiers are used to design and  classify 
the student’s data with  Boolean class labels. Linear regression is a linear ap-
proach to modeling the relationship between the details of students in scalar re-
sponse. 
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1   Introduction  

Data mining is applied in various sources of field including education. Using data 
mining methods include classification [6,7], clustering, naive Bayesian, decision 
trees, neural networks ,logical regression, k-nearest algorithm and logistic regression, 
.Students overall academic records throughout the period from first year to fourth year 
in the university is the revolving angle in bachelor academic and typically intruders 
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on  cumulative general point average (CGPA) and semester general point average 
(SGPA) in an important way. The attributes of the student’s element such as attend-
ance, internals marks, assessments, external marks and lab works are studied. From 
all these kind of elements, we can calculate CGPA, SGPA and categories student 
based on this percentage obtained. With the help of machine learning algorithms and 
procedures, we will be able to find the accurate performance of the categorical stu-
dents. 

1.1 Naïve Bayes 

Naive Bayes is the simplest form of Bayesian network, in which all  the attributes  
which is needed into the algorithm are given in independently class variable vslues 
this feature is called conditional independence from[3,4]. 
 

1.2 Linear regression 

Data mining technique is becoming a more successful performance in predicting vari-
ous fields. Experiments has shown that machine learning techniques could be  in pre-
dicting student performance at a high success rate. By using linear regression we pre-
dict student performance on overall semester result and at the end comparison takes 
place and the result is evaluated of the proposed method with other approaches. In this 
regression, the training data contains the set of observations together with its output 
.Linear regression is used to provide insights with the greater influence on the out-
come 

1.3 Logistic regression 

Logistic regression is mainly a classification technique. Logistic regression is used to 
estimate the probability and generalized to predict more than categorical values. In 
this paper, using many machine learning techniques and Logistic analysis, we devel-
oped models to predict student’s performance by analyzing datasets provided by us-
ers. The next section is a brief review of previous work by others algorithm used.  

 

1.4  K-nearest network 

The main drawback that arises when utilizing this technique is that each labelled sam-
ples are given equal importance in deciding the class memberships of the pattern to be 
classified, in spite of their "typicalness." Three methods of assigning fuzzy member-
ships to the labelled samples are proposed. The fuzzy ÁÃ-ÍÍ rule is also shown to 
compare, more-experienced pattern procedures are used in these experiments. 
Aunclear analogy of the nearest prototype algorithm is also developed. 
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1.5  Decision tree 

The patterns should be actionable so that it may be used in performing the decision 
making process. Knowledge discovery in databases with machine learning (KDD) [1], 
often called data mining, inserting and collecting information and details from the 
database.The functionalities related to data mining are applied on various categories 
to identify the information on decision making knowledge in set of data [2]. The field 
of data mining has been becoming greater day by day ,Pattern Reorganization  and 
Computation capabilities etc. 
 In data mining, multiple different prediction methods and techniques are available. 
Therefore, this pattern uses multiple prediction methods to confirm and check the 
results by using multiple algorithms. The result could be selected in terms of proximi-
ty the value which is accurate. In this paper, thefocus is on the performance details of 
various algorithms based on the result generated by the algorithms when they are 
applied on the data set. The remaining of the paper contains four sections. Section 2, 
methodology is presented and algorithms implemented in this model which include 
Naive Bayes and Bayes Network, K-nearest network, linear regression, logistic algo-
rithm, and decision tree algorithm. Section 3, presents the purposed framework of all 
the algorithm which  shows the best algorithm .Section 4, presents the conclusion 
which will be extracted from all these algorithms and chosen be the best algorithm. 

 

2 Methodology 

2.1  Naive based algorithm 

Naive bayes classifier cognitive is used for the result estimation of student’s perfor-
mance. The parameters used to measure the student’s performance were educational, 
attendance, internal marks, external marks and lab marks. The data is wrapped among 
the data set which contains the academic details which is extractable through data 
mining method and machine learning algorithm. As in the table, we have shown the 
attributes: 

Table 1: Attributes of the particular student 

 
Stu-

dent’s 
Name 

Internals 
Marks(/60) 

External 
Marks(/40) 

Atten-
dance 
Marks(/10) 

1.Slipa 54 24 9 

2.Reetu 40 15 7 

3.Vinay 52 19 5 

4.Rhea 34 27 8 
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In naïve based algorithm, first we will be handling all the data which is going for the 
further process. In second step we will be summarizing all the handle data. In third 
step we will be making the single prediction. In forth step we will be making all the 
prediction. In fifth step we will do evaluation accurately and at last we need to tie all 
the data together for category purpose. As it has shown into the fig 

 
 

 
Fig1: work flow diagram of the naïve based algorithm 

2.2  K-nearest algorithm 

K-NN algorithm is used to find the nearest neighbour .K-nearest algorithm is taken as 
a pattern recognition problem, so there have been various methods investigated for 
classification and prediction. Under many conditionsthe AT-nearest neighbor (ÄT-
NN) algorithm is used to perform the classification and for search purpose. This K-
nearest algorithm gives a simple nonparametric procedure for the actions of a perfor-
mance of the input pattern which is based on data represented by the nearest( for ex-
ample, in the Euclidean sense) neighbours of the vector. 
  K-nearest algorithm is simple algorithm which uses entire data set and its training 
phase whenever prediction is required for unseen data, at that time k-nearest algo-
rithm search the entire training data set for k more similar instances and data will the 
more similar instances and finally returns as a prediction. KNN is used for the search 
operation where we are looking for same category of data set. KNN algorithm used 
many formula methods for finding the nearest data for the given dataset. 

355



 Here is the process of KNN algorithm, how does its work when the trained data is 
given. As  all the process has been shown into flow diagram. 

 

 
Fig 2: workflow diagram of the k-nearest algorithm 

Decision tree algorithm 

Classification and regression tree proposed by Breiman et al and in the short form is 
called CART. The construction of the binary trees takes place which are used to refer 
as Hierarchical Optimal Discriminate Analysis (HODA).Classification and regression 
tree produces the classification or regression tree which is a non-parametric decision 
tree learning techniques, it depends on the data which will be categorical or numeric. 
CART accepts numerical data as well as categorical values also.Here is the decision 
tree of the student’s attributes 
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Fig 3:  work flow diagram of decision tree algorithm 

2.3  Linear regression 

Regression predicts a numerical value as well as categorical value. Regression oper-
ates the operation on the dataset and it use dependent variable continues in nature. 
Therefore the result can be expanded by adding more new information in the data. 
The relations between predictor and target values which is established by the regres-
sion can make an accurate pattern. The pattern which is generated as the result by the 
regression can be used on other datasets and it establishes the linear relationship be-
tween all the data sets. Hence the data required for the regression, first part is for de-
fining model and the other part is represented as the testing model. In this area of the 
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part it is chosen as linear regression for our prediction. First, is to divide the data set 
into two parts of training and testing. Then the trained data is used for starting analy-
sis and predicting the model. As all the process is shown in the given figure: 

 

 
Fig 4: Work flow diagram of linear regression process 

2.4 Logistic regression 

In real logistic regression has dependent variable and independent variable and it is 
continuous and binary in nature. The values comes from the logistic regression is 
either 1(True, Success), 0(False, Failure). It is also called logit R. This algorithm is 
used to deal with probability to measure the relation between dependent and inde-
pendent variable. It uses categorical variable.So the outcome should be categorical. In 
logistic regression first data will be pre-process and then it is used for modelling pur-
pose. First in this algorithm we will collect the data and then go for analysis and at 
last go for    training and testing. In below diagram, we are going to show the process 
of the regression methods. To improve the predictive effect of our proposed model in 
regression algorithm, the raw data, which are often redundant. Therefore, it is neces-
sary to pre-process the data before develop the predictive model. The following steps 
have been done to achieve the optimization method. Binary Logistic regression is a 
traditional statistical technique that is wellness suitable for examining the relatio-
between a binary and categorical response variable and at least one categorical or 
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continuous independent or dependent variables. We are going to show that how the 
logistic regression algorithm works. 

 
Fig 5: Work flow diagram of linear regression process 

2.5  Logistic regression 

 
In real logistic regression has dependent variable and independent variable and it is 
continuous and binary in nature. The values comes from the logistic regression is 
either 1(True, Success), 0(False, Failure). It is also called logit R. This algorithm is 
used to deal with probability to measure the relation between dependent and inde-
pendent variable. It uses categorical variable.So the outcome should be categorical. In 
logistic regression first data will be pre-process and then it is used for modelling pur-
pose. First in this algorithm we will collect the data and then go for analysis and at 
last go for    training and testing. In below diagram, we are going to show the process 
of the regression methods. To improve the predictive effect of our proposed model in 
regression algorithm, the raw data, which are often redundant. Therefore, it is neces-
sary to pre-process the data before develop the predictive model. The following steps 
have been done to achieve the optimization method. Binary Logistic regression is a 
traditional statistical technique that is wellness suitable for examining the 
relationbetween a binary and categorical response variable and at least onecategorical 
or continuous independent or dependent variables. We are going to show that how the 
logistic regression algorithm works. 
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Fig 5: Workflow diagram of logistic regression algorithm 

In purposed framework, we will show all the differences of  all five algorithm and 
their advantages and disadvantages in the given table 

3.Purposed framework: 

 
Methods Advantage Disadvantage 

Naive based Algo-
rithm 

.1.This algorithm 
makes computation proc-
ess easier. 

2. It has better speed 
and accuracy forthe given 
large datasets. 

1. This algorithm does 
not give accurate results in 
some cases where there 
dependency exists among 
the variables. 

KNN Algorithm .1. In this code is very-
simple to implement. 

1. Large space is 
needed. 
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2. Training is done in 
faster manner. 

3. Effective if the train-
ing data is large. 

2. Noise sensitivity. 

3. Slow testing. 

4. needs to determine 
the value of the parameter 
of k. 

Decision Tree Algo-
rithm 

.1. For solving all prob-
lems we need only tree in 
decision tree. 

2. This algorithm 
minimizes the ambiva-
lence of complicated deci-
sions and allocate the 
exact values to overcome 
of the various actions. 

3. This is easy to inter-
pret. 

4. It is easily process 
the data with high dimen-
sion. 

5. This algorithm takes 
both numerical and cate-
gorical data. 

1. This algorithm gives 
only one output. 

2. This produces the 
categorical output. 

3. This isa unstable 
classifier. 

4. If the data type is 
numeric than it generates a 
complex decision tree. 

Linear Regression 
Algorithm 

.1. Linear regression 
algorithm is used to 
findgood accuracy as 
compared to the other 
classifiers. 

2.It can easily handle 
the complex nonlinear 
data points. 

1. It is expensive com-
pared to other methods. 

2. It takes more time for 
training the process com-
pared to other algorithm. 

3.Other methods were-
constructed to solve the 
problem of binary class. 

Logistic Regression 
Algorithm 

 

1. The output generated by 
the logistic regression is 
more productive than 
other algorithms.  

2. It may handle nonlinear 
effects in logically. 

1.Logistic regression 
predicts outcome based on  
independent variables. 

2. It is continuous and 
binary in nature. 
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Through the paper, we have seen many difference algorithms. All the algorithms are 
used to predict the performance of the student is suggested. It gives the students plat-
form to choose which better option for them. This model have used the classified 
approach which was Naive Bayesian classify to predict GPA of the student because 
naive based algorithm can support huge numbers of  student attributes. Bayes classifi-
er algorithms are used in the prediction process and the result accuracy of prediction 
is compared to find the student’s performance. Finally, by comparing it will be able to 
say that naive Bayes algorithm is chosen as the best algorithm for prediction based on 
performance detail and helps the students to choose their better option though out 
their carrier. Various algorithms have been compared for the accuracy and perfor-
mance and suitable classifier was used. 

4.         Conclusion 
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Abstract: This survey reviews the analysis of Active Sludge (AS) particles in 
wastewater or sewage water treatment plants. There are many methods followed for 
analysis of sewage water to monitor particles present in it. The samples from treatment 
plants are photographed with a microscope in order to view the particles. Analysis is 
done to improve the quality of water by treating the water according to the analysis 
report, so that water can be reused. The processes used to analyze the waste water keep 
developing as technology develops. Previously, manual analysis is done to get a report 
about particles present in waste water, but in recent times image processing makes the 
analysis process easier. A method that detects the unbranched filamentous bacteria 
length is proposed by researchers. In order to determine the curvature of an extended 
filament border, researchers have proposed some rotation invariant features. Previous 
research models are investigated for sludge volume index (SVI) of various active 
sludge wastes from waste water treatment plants. Analysis of images leads to 
measurement of parameters of both filaments and flocs present in waste water. The 
modelling of filaments and flocs based on the measured parameters can decide a 
method to clean waste water of treatment plants. 

dineshktd310897@gmail.com 

Keywords: Active Sludge, image processing, Sewage water management, Filamentous 
bacteria recognition, Filamentous microorganism, Wastewater treatment. 

1   Introduction 

A survey is done on activated sludge process (AS) for monitoring the sewage or waste 
water around us. The active sludge wastewater treatment plant is analyzed for the 
presence of microbial aggregates in the secondary clarifier of the process plant 
(method done with chemicals). The flocs are grouped to form filaments. The settling 
capability of microbes depends on the morphology of filamentous bacteria and flocs. 
A detailed report on the filaments and flocs along with their size distribution is 
necessary for more effective control of the process performance. AS has filaments and 
flocs which explain a heterogeneous mixture of various micro-organisms, dead cells 
and in-organic material. It is well known that a balance between different types of 
filamentous bacteria is essential. These form aggregates with acceptable properties 
that have various structures and density, which allow an effective settling ability for 
the sludge. Several methods have been proposed in this survey to explain the complex 
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structures of filaments and flocs in terms of material organization with the aggregates. 
This is useful to process the wastewater. The techniques give physical aspect of floc 
and filaments along with the granulomere distribution of floc sizes and the 
consequences of bio-flocculation on flow properties. The concept of Active Sludge 
was initiated in England during early 1900s’; The AS process did not spread in Asia 
and United States until the 1940s’. Today variations and development of the basic 
process help to clean the wastewater. There are also some issues accrued on the 
sample collection process. 
The paper surveys treatment processes of waste or sewage water done to treat Active 
Sludge particles like flocs and filaments. The treatment process followed previously 
are - Lab testing on direct samples from water, in which not all organisms are 
accounted and cleaned as manual analysis is not accurate. Another method in which, 
the samples are tested with an electron microscope, but all particles are not cleared. 
With the introduction of Image processing in analyzing methodology, even small dust 
and unwanted particles as per the threshold of analysis is followed. 
The experiments show that cleaning process done after analysis of sewage or waste 
water for Active Sludge is better when compared to the previous process. The AS 
process is spread widely in big cities where long area pipelines are used to send water 
and get the sewage or waste water for treatment. Therefore, the analyzes of AS using 
image processing is found to be fast and most efficient way of getting report about the 
sample of the sewage or waste water. 
 
2   Survey on methodologies 

2.1   Analysis done on the samples 

 The samples for analysis of AS differ with the type of process followed. For the basic 
methods, water samples are taken from the sewage directly and analyzed by applying 
some chemicals and allowed to stay on the tanks to see the action of these chemicals 
on water. As these methods consume time, the latest methods like Lab testing and 
comparison with image processing comes into role. In image processing, the image 
must be of good quality to perform analysis with the help of Mat Lab. The following 
section surveys different methods of processing the activated sludge wastewater. 

2.2   Methods of AS detection 

2.2.1 Waste and Reverse Activated Sludge (WAS & RAS) 

This activated sludge wastewater treatment or process consists of several interrelated 
components. Aerobic bacteria grow as they travel through the aeration tank. These 
bacteria multiply rapidly with sufficient food and oxygen in the tank. These are 
provided in the tank as it helps with observation. When waste reaches the end of 
processing apparatus, bacteria use organic matter mostly from the tank to generate 
new cells to grow. 

[3] 
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Due to growth or aggregation of bacteria, there is an increase in weight as a result of 
which it settles down at the bottom. The organism that settles at the bottom of the 
clarifier tank can be separated from fresh or clear water. This active sludge is pumped 
back into the apparatus, where it gets mixed with new wastewater. This helps new 
microorganisms to grow so that flocs in excess can be removed from the system. The 
relatively clear liquid above the sludge (clean or treated water) and the supernatant is 
sent for further treatment as more purification is required. 
 

 

Figure 1: Return & Waste Active Sludge 
 

[3] 

Figure 1 shows the Oxidation process done after purification of sewage or waste 
water. The Influent gives the input feed for the process and the output is taken from 
the Effluent. The Secondary classifier is used to feed a part of sample from output to 
input to ensure the process accuracy. Aeration device is used to give air supply to the 
circulating water inside the tank. In the feedback, RAS will feed to the input and the 
WAS will send the waste out. 

2.2.2 Laser  Light Diffraction Technique 

This technique details changes in structure of filaments and flocs by calculating 
parameters like fractal dimension or direct size distribution. It is a fast and reliable 
technique to determine size of filaments and flocs found widely covered over the 
wastewater. This technique follows flocculation dynamics and data obtained can be 
used to model the AS wastewater’s flocculation or de flocculation process by 
following a population balance approach. Further process is with Focus Beam 
Reflectance Method, which is a successful method to measure the filament and floc 
size distribution in a secondary clarifier on an activated sludge wastewater treatment 
plant. The authors detail the devices that are applicable for a wide range of solid 
concentrations. 

[2] 

2.2.3 Three Device Mechanism

This process consists of three devices connected in series: MastersizerS, a CIS 100 
and IMAN. IMAN is based on Lab-View software, which is now replaced with 
MatLab. These devices are chosen based on the measurement principle of 

[2] 
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microorganisms and flow-through features which help in wastewater sample 
preparation. The three devices are detailed below: 
MastersizerS[2] is a micro organic volume analyzer based on Low Angle Laser Light 
Scattering (LALLS). A 300RF lens is used to process and measure particle size of 
0.05–900 μm. CIS-100 [2] combines Time of Transition (TOT) concept with dynamic 
size and shape identification method that is based on image processing. The TOT 
calculation covers a size of 0.5–3,600 μm within 300 discrete size intervals, based on 
the lens. In this method, a size range between 2–600 μm has been chosen for a better 
view of all the particles in the sample. IMAN [2]

2.2.4 Image Acquisition

 is an image processing system 
developed in-house (Govoreanu et al., 2002). It allows an automatic investigation of 
the micro organic shape and size. Images of AS wastewater samples captured using a 
CX40 optical microscope are input to an ICD 46E CCD camera and then digitized 
with a frame grabber PCI – 1411. These images are then processed on a monitoring 
system by using specific software. A 4 × magnification lens is helpful in enlarging the 
image on the screen and a 0.35× C mount adapter is placed between CCD-camera and 
microscope which gives an image of size 4.5 × 3.5 mm. 

Here image samples of AS wastewater environment are acquired with an in situ 
microscope and ISM microscope developed at the Mannheim University of Applied 
Sciences. It is a pulsed transmitted light microscope controlled with pulses of 0.5–10 
μs width to ensure that the speed of the microorganisms inside the bioreactor is 0.1-1 
m/s. Figure 2 shows image acquisition done using an in situ microscope. 

[8] 

 
 

 

Figure 2: In Situ Microscope on Image Acquisition 
 

[8] 

The fiber-ending probe is positioned nearly to 0.3 mm above a quartz glass window 
which separates objective from the suspension. Objective is attached to top of internal 
tubes which are optically connected to window by means of water immersion. A CCD 
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Camera of Basler A102f is connected with other end of the processing apparatus. 
Nearly 10 monochromatic images of 8-bit are acquired per second with resolution of 
1392 × 1040 pixels. Software controls the entire system component. It triggers both 
camera and pulse generator based on brightness, frequency and gain which are 
defined via user interface. 

2.2.5 Image Processing Methods 

The images of aggregates and filaments are processed using MatLab software. From 
the binary images, biomass and filamentous bacteria along with flocs are captured. 
Morphological parameters like color were determined to compare these with 
previously identified microorganisms. Figure 3 shows the aggregated and labelled 
filaments. AS wastewater samples are collected from the aeration tanks of government 
municipal wastewater treatment plant, lakes and ponds for processing. The segmented 
filaments and flocs are analyzed for some specific parameter by testing. 

[6] 

 
 

Figure 3: 100x magnification image (a), binary aggregates image (b), binary 
filaments image (c) and final labeled image (d)

 

 [6] 

The filament and flocs analysis data collected from multiple image samples of various 
conditions are used to model the SVI. SVI is one of the important parameter model 
designed to monitor the state of an Activated Sludge treatment plant. The next section 
briefs different methods of Active Sludge water treatments 

2.3   Process followed in previous methods 

2.3.1 Waste and Reverse Activated Sludge 

A Typical Sequencing Batch Reactor process is shown in figure 4 with the steps 
followed in waste and reverse active sludge method. The flocs and filaments are made 
to settle down in a tank with water. This is followed by aeration in which the waste 
water is separated and reverse water is given as feedback at the input side in order to 
verify efficiency of the process. Figure 4 shows the flow of the process. 

[3] 
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Figure 4: Typical Sequencing Batch Reactor  process
 

 [3] 

In this process, the water gets rid of the filaments and dust particles, but not from 
bacteria, dead or living organisms formed during stagnation. 

2.3.2 Laser  Light Diffraction Technique 

This method is considered to be the fastest. The process burns and separates waste 
organisms which float in layers. As it is well known that laser is a device used to 
vaporize unwanted components, it is used to burn flocks or filaments which are 
detected. 

[4] 

2.3.3 Three Device Mechanism

Three device mechanisms is the process of analyzing the A.S. with the combination of 
three major devices: MastersizerS, CIS-100 and an IMAN. The devices are connected 
in series with a feedback circuit having a device MSX17 as shown in Figure 5. 

 [2] 
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Figure 5: Three Device Mechanism (set-up) 
 

[2] 

 
The device MSX17 is used to feed a sample of output back to the input, to ensure the 
efficiency of this process. 

2.3.4 Image Acquisition 

The images of activated sludge environment of wastewater treatment plants are 
acquired with the help of a microscope. The process involved is shown in Figure 6. 

[8] 

 

Figure 6: Process of Image Acquisition 

 

 

[8] 

The microscopic images are preprocessed and then binarized in order to get a clear 
view of the image for further process. This is followed by Filaments Recognition and 
Filament Length Estimation processes. In this method, length of the filament is 
considered as the sludge particle and analyzed as in Figure 7.  
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Figure 7: Process for  calculating the length of the filament

2.3.5 Image Processing Methods 

 [5] 

The process is similar to that of Image Acquisition process, but filtering and 
recognition method followed to calculate and separate each particle are different. 
Image acquisition process of the samples is carried out by a bright field microscopic 
technique, using camera of magnification 120x and photonic microscope to keep the 
illumination constant for all samples used. The microscope is coupled with a CCD 
camera, the image grabbing is performed by 24 bit of 16 million of colors 
approximately, and the size of the sample must be of 2048x1536 pixels. Nearly 50 
images should be acquired for each sample and stored in JPEG format (for good 
processing performance). 

[6][7][9] 

The image processing is done with help of the commercial software like LabView® or 
Image-Pro Plus®

 

 or MatLab. The processing of the acquired images is carried by 
quantification of several geometrical parameters and contour fractional dimension of 
the microbial filaments and flocs. The process representation of the analysis procedure 
is detailed in Figure 8. 
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Figure 8: Schematic representation steps on image analysis procedure

 

 
 [7] 

The process diagram shows basic processing steps followed for sample images in the 
beginning stage of A.S. analysis. But now day’s new algorithms are followed to 
improve accuracy and to maintain a standard way of filtration which is shown in 
Figure 9. 
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Figure 9: Processing of image with some algor ithms 
 

[9] 

 
The process diagram given in figure 9 is followed at present in which two major 
algorithms are used: Phase Congruency and Otsu. This is used to segment the image 
and filter each flock and filament for further analysis. The major process followed in 
Image processing to analyze the A.S. is shown in Figure 10.  
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Figure 10: Processing of Image Processing on A.S.
 

 [6] 

 
The quality of image decides the clarity of the output. Phase-Contrast microscopic 
analysis and Otsu algorithm are used to get good analyzed report of the sample taken. 

3   Conclusion 

Thus the survey describes the process and methodologies followed in treatment of 
Activated Sludge wastewater plants. Each method has its own process of analyzing the 
sewage or waste water from the treatment plant. The methods followed are done with 
various samples which are related and apt for the process followed. However not all 
methodologies are suitable at all places, most of which use chemicals and other 
solutions to view the microorganisms clearly. Measurement of parameters such as 
filament length, floc texture and floc fractal dimension from samples help in effective 
analysis. By overcoming the defects of the above methods, image processing is better 
compared to the other methods. Image processing method seems to outperform other 
methods in analyses of Active Sludge compared to previous methods followed to treat 
the wastewater at the treatment plants. 
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Table 1 Comparison of various methods 

 
Title Authors Methods Followed Advantage / 

Disadvantages 
Simultaneous 
determination of 
activated sludge floc 
size distribution  by 
different techniques 

R. Jenne, E.N. 
 
Banadda, I.Y. Smets 
 
G. Gins, M. Mys 
 
J.F. Van Impe 

Theoretical explanation 
for the measurement of 
flocs and filament with 
the appropriate devices. 

Methods for 
measurement and 
fetching parameters of 
flocs and filaments are 
discussed. 

Unimodal  thresholding, 
flocks and filaments 
pattern reorganization 

Rosin L 
 
Paul P L 

Extracted features  
of the filament by adding 
chemicals  
to the samples. 

Texture of filament may 
get damaged due to the 
addition of chemicals to 
the sample. 

Image Analysis in 
Biotechnological 
Processes: Applications 
to Wastewater 
Treatment 

Amaral A L Filament and flocs and 
detected using LabView 
software. 

First method to identify 
floc and filaments 
without adding any 
chemicals to the 
samples. 

Activated sludge 
morphology 
characterization through 
an image analysis 
procedure 

Y. G. Perez 
 
S. G .F. Leite 
 
M. A. Z. Coelho 

Implementing Image 
Processing to identify 
difference between flocs 
and filament. 

Differentiated flocs and 
filament by structure. 
 
Texture extraction of 
filament and flocs is not 
discussed. 

Image processing for 
identification and 
quantification of 
filamentous bacteria in 
situ acquired images 

Philipe A. Dias 
 
Thiemo Dunkel 
 
Diego A. S. Fajado 
 
Erika de León 
 
Martin Denecke 
 
Philipp Wiedemann 
 
Fabio K. 
 
Hajo Suhr 

Advancement in 
identification of flocs 
and filament by using 
special In-Situ 
microscope images. 

Extracted better and 
detailed filament 
structures. 

Image Processing and 
Analysis of Phase-
Contrast Microscopic 
Images of Activated 
Sludge to Monitor the 
Wastewater Treatment 
Plants 

Muhammed Burhan Khan 
 
Humaira Nisar 
 
Choon Aun N G 

Implementing Phase-
Contrast in microscopic 
images to get more 
detailed structure on 
flocs and filament. 

Methods for fetching 
area and other 
parameters to 
differentiate flocs and 
filaments are explained.  
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Abstract. Machine learning is the powerful techniques in computing and 
Linguistics Science. It is broadly applied in various domains such as computer 
vision, pattern recognition, image processing, network security and Natural lan-
guage processing. Machine learning (ML) techniques have generated huge so-
cial impacts in a variety of applications such as malware detection, spam detec-
tion and health care. It is also more sensitive towards security attack. In super-
vised learning algorithm Machine Learning Models mainly depend upon the 
large input datasets, called training data and testing data. The slight modifica-
tions in the input data will affect the model performance to a greater extent. 
Many research works have been carried out by analysing various security 
threats against ML algorithms such as Naïve Bayes Algorithm, Decision tree, 
Support Vector Machine and Artificial Deep Neural Networks. In this paper, we 
have explained taxonomy of security threats happened in training and testing 
stage of learning. Finally we have presented various defending techniques, 
counter measures which are used in training and testing phases, few security 
policies to prevent adversarial attacks and make a robust Machine Learning 
model. 
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Keywords: MachineLearning, Adversarial attack, Defensive Techniques First 
Section 

1 Introduction 

In recent days, machine learning is used in many   applications, like image identifica-
tion and classification, computer vision, spam detection and   analysis, network intru-
sion detection, pattern recognition etc. Similarly Big data analytics is another emerg-
ing research field which is applied in data analytics [1]. So the researchers have start-
ed addressing the challenges of Machine Learning with respect to Big data analytics 
[2]. They are interested to develop the artificial intelligent systems, so that it handles 
large volume of data with minimum computation time, high efficiency and good accu-
racy [3]. However Machine Learning models would be affected by several security 
threats [4]. One of the instances is, the attacker can compromise the authentication 
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system which is trained by Machine Learning model and he can access to some confi-
dential data [5]. Hence the researchers have to address the security issues of machine 
learning. The existing works have addressed the fundamental security concepts of 
model building. Dalvi and Domingos [6] have addressed on adversarial attack on 
spam detection system.  Meek [7] has proposed the concept of adversarial learning 
[7]. Barreno et al., [8] have proposed the various types of security attacks in Machine 
Learning. To avoid such security attacks, many researchers have provided their own 
security defensive techniques to protect the model. The basic defensive mechanism is 
assessing the accuracy, which is based on the accuracy counter measures that are used 
during training and testing phases.  
In summary, the paper is focused on various security threats of machine learning and 
protective techniques used during training and testing phases [9]. The paper is struc-
tured in the following way. Section II explains the basic concept of machine learning, 
adversarial learning and types of security threats. Section III explains the details of 
security attacks in training and testing phases. Section IV explains the various protec-
tive techniques and counter measures used in the learning model. Section V summa-
rizes the threats and challenges of machine learning against attackers. Section VI 
gives the conclusion and future enhancement. 

2 A. MACHINE LEARNING 

Machine learning (ML) is a branch of artificial intelligence (AI) which helps in ana-
lysing   the structure of data and to fit the data into models accurately. It is one of the 
computer science fields, and differs from other computing technology by the way of 
training the computers based on data inputs and it uses statistical analysis to get the 
proper output. For this reason, ML is used in automated decision making models like 
Facial recognition, Recommendation engines, OCR and Self driving car applications. 
According to the training procedures used, Machine Learning techniques are grouped 
into three categories. The categories are    i) supervised learning, ii) unsupervised 
learning and iii) reinforcement learning [10]. In supervised learning, the data samples 
with category labels are used in training.  Classification and regression models are 
examples of supervised learning. The algorithms used in this approach are Decision 
tree, Naïve Bayes etc. In unsupervised learning, the data samples are directly used in 
training without category label. Clustering techniques and encoders are the basic ex-
amples of unsupervised approach. Reinforcement learning is a mixture of prior two 
approaches. It uses an agent that finds the correct action to achieve the overall goal of 
the application. The investigation of the work was closed with the execution conse-
quences of various approaches that convey and demonstrates better Machine learning 
methodology which can prompt increasingly precise learning of health care. 

Adversarial learning is a research field, which is a combination of ML and computer 
security. ML model is developed based upon the data inputs. The attackers may 
change the input data; hence the trained model becomes false [12]. Adversarial learn-

 B. ADVERSARIAL LEARNING AND TYPES OF SECURITY THREATS 

377



3 

ing is shortly defined as Machine Learning in adversarial settings. The adversaries 
construct the adversary settings in such a way that the learning procedure is failed. 
The adversary has the knowledge of learning algorithms, parameters and the data, so 
he/she can construct the adversary examples [13]. 

 

 
Fig 1. Various Types of attacks 

There are two types of attacks namely white box attack and black box attack. In white 
box attack the attacker has the complete knowledge of the learning environment, 
whereas the knowledge is unknown in the later one. The types of security threats in 
ML are described in [14]. It is based on influences on classifiers, security violation 
and attack sensitivity. This is depicted in Fig.1. Causative attack means the attackers 
can change the training data including change of parameters of learning model which 
affects the performance of the model. In Exploratory attack, the adversary does not 
modify the training models. The aim of attacker is to make misclassification with 
respect to adversary samples and gain the access to sensitive information. The per-
formance of classifiers is reduced because of

3 A. SECURITY THREATS IN TRAINING PHASE 

 a particular group of sample is targeted 
(attack). In discriminative attack, there is no specific constraint on aparticular data; it 
could cover vast range of data. 

The important phase in machine learning is training phase because the performance of 
the model mainly depends upon training. So that many attackers can focus on training 
data that results in the reduction of overall performance of the model. Most of the 
Machine Learning algorithms suffer by the effect of adversarial samples. A general 
framework was introduced that allows evasion attacks and introduced some counter 
measures against the attack. [15]. In [16], how intrusion detection system was affected 
by several attacks and discussed the solutions for each kind of attack. Nedim et al., 
proposed a high performance static method for detecting malicious PDF documents 
based on analysing structural properties of true and malicious PDF files. [17]. In [18] 
how active learning affected by two sampling attacks based on addition and deletion 
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of malicious data is given.  Nowadays deep learning is one of the important and 
emerging research fields in machine learning. Deep Neural Network (DNN) is used in 
various computer vision applications. It is also more sensible to adversarial attacks. 
For example, DNN is had failed to classify the images when the network was trained 
by applying adversary samples with perturbation [19]. Poisoning attack is one type of 
attack in training phase. It is a causative attack. Adaptive biometric recognition sys-
tem was proposed by Battista et al. These systems are periodically updated for recog-
nizing clients’ faces. Researchers demonstrated how the model is affected by poison-
ing attack and how it misleads a PCA based face verification model. [20]. Fig. 2 
shows illustration of poisoning attack [48].  

 

 
 

Fig 2.Poisoning attack 

The poisoning attack moves classification centroid from true data (Xc) to the mali-
cious data (Xa

 

) [21]. The poisoning attack affects many machine learning algorithms 
such as SVM, [22] Neural Networks, PCA and LASSO [23]. In 2015, Mozaffari et 
al., presented a systematic approach for generating poisoning attacks against several 
machine learning algorithms. These attacks are applied on five health care datasets. 
They proposed counter measures against the attacks which are based on detecting 
deviations in two accuracy metrics namely correctly classified instances (CCI) and 
Kappa statistic [24]. Another example for poisoning attack was performed in malware 
detection system.[25]. Recently GAN (Generative Adversarial Network) plays an 
important role in machine learning against security. Malware classifiers are used to 
detect malware by using machine learning approaches. MalGAN is based on Genera-
tive network, which is used to produce adversarial malware examples. The advantage 
of MalGAN over to traditional method is, that MalGAN is able reduce the detection 
rate as zero and the defensive method against adversarial samples is very difficult to 
make [25]. Another powerful attack is changing the features or labels of training data. 
Label contamination attack (LCA) is one type of poisoning attacks where the adver-
sary modifies the training data. In [26], Projected Gradient Ascent (PGA) algorithm is 
used to produce the LCA and shows how the model is affected by LCA. Biggio et al., 
evaluated the security of SVM by introducing adversarial label attacks. The attacker’s 
aim is to increase the classification error of SVM by changing the label of training 
data [27]. 
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The most common type of attack used in testing phase is spoofing which includes 
evasion, impersonate attack and inversion attack. In [28], adversary aware classifiers 
model was proposed, that could improve the model security against evasion attacks by 
examining the adversary’s data and suggested some specific assumptions. The authors 
have developed wrapper based approach and tested, validated in spam and malware 
detection applications. Similarly impersonate attack would behave like an actual data 
set, so that the adversary, gain the access to confidential data. Impersonate attack is 
much powerful in attacking DNN algorithms [29] and [30]. In Inversion attack, the 
adversary can access the API of existing ML Model and collect the basic data. Then 
this basic information is fed to the target model. Examples are health care data, cus-
tomer’s survey data, face authenticated data etc. [31].  

B. SECURITY THREATS IN TESTING PHASE 

In this section we have summarized the various adversarial attacks against machine 
learning. Table 1 shows the different methods and their advantages and disad-
vantages. The merits and demerits are specified in terms of efficiency, computation 
time, the quality of the adversarial samples and how applied to a large dataset. Opti-
mization method and Fast Gradient sign method are used to generate high quality 
adversarial samples, but they consume more computation time. Deep learning based 
attacking methods including DeepFool and JSMA are very efficient and generating 
adversarial samples in a pre-specified manner. 

C. SUMMARY OF SECURITY ATTACKS 

Table 1. Comparison of attacking techniques against adversarial attack 

Attacking 
Technique 

Merits Demerits 

Optimization 
based Method  

• Minimum perturbation rate 
• Produce high quality adversar-

ial samples 

• Large computation time 
• It couldn’t support large 

size data set. 

 Gradient based 
method  

• Faster than optimization ap-
proach 

• Generate high quality adversar-
ial samples 

• Perturbation rate is not 
optimum 

Iterative least like-
ly class method 

• Fast method 
• Fine perturbation rate so that 

adversarial samples are gener-
ated with highest quality 

• Number of iterations is 
not fixed. 

Deep neural net-
work based meth-
od: DeepFool 

• Highly efficient 
 

• It does not guarantee 
that the samples are 
good enough 

Jacobian based 
approach (JSMA) 

• Fine perturbation rate 
• Good tradeoff between the 

quality and size of samples 

• High computation com-
plexity 

• DNN should be feed 
forward networks. 
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4 DEFENSIVE TECHNIQUES 

 
In this section various defensive techniques are explained against adversarial attacks. 
There are two types of defensive mechanisms. 1. Reactive defense and 2. Proactive 
defense [13].  In a Reactive defensive mechanism the adversary analyses the classifier 
then  designs and launchs the attack. The classifier designer analyses the attacking 
results then he proposes defending mechanism. In Proactive defensive mechanism, 
the classifier itself designs some adversarial attack depending upon the existing work. 
He launches the attack and evaluates the attacking effects. Based on the impact, some 
counter measures  are proposed by the classifier designer. This is illustrated in Fig. 3. 

 

 
Fig.3.ProeactiveDefense with Data Distribution 

 Another important defensive technique is considering the data distribution [32]. 
Normally the data distributions of training data and testing data is are different in 
adversarial environments. In proactive defensive method, one more step is introduced 
by considering the data distribution. The classifier train the model using training data 
X which contains legitimate data.The model is validated by using test data Y and it 
predicts as T. The same model is trained by training data X’. X’ contains both legiti-
mate and malicious data. Then the model is validated by using same test data and it is 
predicted as T’. Finally the model’s performance is compared by using T and T’ and 
it alarms the user that the X’ contains adversarial samples. 
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4.1 A. DEFENSIVE TECHNIQUES DURING TRAINING STEP 

Since the malicious data, called poisoning, is injected along with the training data, 
attack which results in making the model to make wrong decisions or degrade the 
performance. Figure 4 shows the defensive attack during training phase. In this case, 
the classifier designer ensures the data purity and takes steps to protect the data from 
the adversarial attack. Similarly the robustness of learning algorithm should be im-
proved [34]-[36]. 

 

 

Fig. 4.Defensive Techniques in Training phase 

The important defending technique is to assure the cleanliness of data that is called  as 
data sanitization [33]. Huang et al., proposed two models for modelling an attacker 
capabilities, exploring the limit of adversary knowledge, protecting the training data 
and feature space etc. Other defending method is improving the robustness of learning 
algorithm: eg.,  Random Subspace method. In [34], the authors have proposed a new 
robust technique based on PCA. It maximizes the median absolute deviation. They 
have demonstrated the poisoning attack and shown how the model is protected from 
poisoning data.  Another type of defending method is to design the effective learning 
algorithm. In [37], a secure SVM called Sec-SVM is proposed to protect the model 
against evasion attacks. 

4.2 B. DEFENSIVE TECHNIQUES DURING TESTING STEP 

The learning model’s performance is evaluated during training phase by using train-
ing the data. Adversarial attacks and corresponding Defensive techniques are illustrat-
ed in Fig.5. The defensive techniques and counter measures used in testing phase have 
focused on the improvement of model’s robustness. Invariant SVM algorithms were 
proposed by Teo et al. They have used min-max method to address the Feature ma-
nipulation activities. To improve the robustness of learning model a new algorithm 
NashSVM was prop0sed in [38]. One of the counter measures against testing phase 
attack is considering the data distributions. The attacker’s goal is tomodify the data 
distribution of testing data which results in difference in performance. Then the false 
alarm is given to classifier designer to show that the testing dataset has adversarial 
samples [39]. Another feasible way of defending technique against attack is, the 
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 model is trained by using adversarial training data itself. So the new trained classifi-
ers can detect the anomalies during testing phase [18]. To protect the deep neural 
network from adversarial attacks, defensive distillation was introduced by Papernot et 
al., [40]. The machine learning model is protected from evasion attack by using di-
mension reduction strategy [41]. Statistical test is used to distinguish the adversarial 
data from true data [42]. Two important metrics namely Maximum Mean Discrepancy 
(MMD) and Energy distance (ED) are used to find the adversarial samples easily. In 
[43], an ensemble framework is used to combine more than one DNN to protect itself 
against attack. 

 

Fig. 5. Defensive Techniques in Testing phase 

4.3  C.DATA PRIVACY 

Recent classifiers require a large volume of data for training. It is important that the 
data should be secured and it should not be accessed by other than the legitimate user. 
But it is affected by a high possibility of the leakage of data that includes picture, 
video, medical records.  
The basic technique is cryptographic technology to secure the data privacy. Differen-
tial Privacy (DP) is one of the techniques that retains the data privacy by using data 
encryption [44]. The researchers are using DP to preserve the privacy ofdifferent ML 
algorithms such as SVM, Deep Neural Networks [DNN] and other optimization tech-
niques. Homomorphic  Encryption (HE) is important technique to preserve the data 
privacy. Manyresearchers use the HE for secure multi class Classification [45], k-
means clustering algorithms [46] and Artificial Neural Networks [47]. 

5 CHALLENGES AND RESEARCH OPPORTUNITIES 

Nowadays Machine Learning acts like a base technology of Internet of Things (IoT), 
big data, AI and security. So various security attacks are developed by adversaries and 
make the ML model to fool fail. Table 2 presents various attacks and the correspond-
ing defending techniques. Based on the literature survey, the following research direc-
tions are available. 1. In attacker’s point of view designing a good adversarial model 
is difficult and it is an important emerging research direction. 2. It is necessary to 
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establish proper security assessment standards. 3. Data privacy is preserved by cryp-
tographic technique, like DP and HE. Since they are not much efficient, the important 
research direction still is to develop high efficient privacy preserving algorithm for 
securing the data. 4. Deep learning model is easily affected by adversarial attacks; it 
has to be addressed by the researcher.  

 
 
 

Technique Se-
curity attacks 

Training/testing Type Concept 

 
 

Poisoning attack 
 
Training 

 
Causative attack 

 
Adversarial sam-

ples are inserted in 
training data and the 
labels or features are 
modified during 
training. 

Evasion attack Testing Exploratory 
attack 

It makes adver-
sarial examples to 
stay away from 
location of target 
framework. 

Impersonate  
attack 

Testing Exploratory 
attack 

It makes adver-
sarial samples to act 
as target systems or 
to confuse the target 
framework. 

Inversion attack Testing Exploratory 
attack 

It takes the deli-
cate data of target 
classifier or datasets. 

Defensive Techniques 
Data Sanitization Training Protect integrity 

of the data 
It sanitizes and  

prepares  informa-
tion and rejects the 
example that will 
initiate negative 
effects to classifiers. 

Defence  
distillation 

Training Protect integrity It works with 
DNN based on 
probability. Training 
data label is retained 
with probability 
level. 

Ensemble method Training Protect integrity It combines dif-
ferent classifiers and 
defensive techniques 
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to detect and remove 
adversarial samples 

Differential  
Privacy 

Training &Testing Protect  
privacy 

Uses randomized 
method to protect 
the data during 
training and testing 
phases 

Homomorphic 
encryption 

Testing Protect  
privacy 

This is based on 
cryptographic tech-
nique. The model 
directly processes 
encrypted data  

 

6 CONCLUSION 

Machine Learning can play a vital role in a wide range of critical applications, such as 
data mining, natural language processing, image recognition, health care applications 
and expert systems. ML provides potential solutions to all these domains and more, 
and it is a pillar of computation technology. It is necessary to protect the Machine 
learning model from security attacks. In this paper, we have discussed various securi-
ty attacks towards ML training and testing phases. Subsequently we have organized 
the current defending techniques and counter measures used in the training and testing 
phase. We have also discussed some data privacy techniques to protect large volume 
data,which is used in learning. Finally we have presented various challenges and re-
search directions in this field. This review can be a profitable reference for specialists 
in both ML and computer security fields 
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Abstract.  In research field, CBIR(Content Based Image retrieval) has played a 
vital role . This paper deals with the realization of different approaches used in  
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image retrieval based on content. It gives a general idea of the currently 
accessible literature on content based image retrieval.  In CBIR, a query image 
is searched from larger database and an exact match image is retrieved using 
efficient  machine learning algorithms. Different algorithms i.e Bacteria 
Foraging optimization algorithm, Swarm optimization algorithm, Convoltional 
neural network, Firefly network, Deep Belief Network, Support vector machine 
and Genetic algorithm are reviewed and their performance parameters are 
compared.  
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1   Introduction 

In late 1970’s, content based image retrieval research started.  The image retrieval 
techniques which were used before this technology  were not  intelligent and  could 
not  search  images in large database based  on their visual features. Thus researchers 
made a new technology for better image recovery which has high performance and 
accuracy parameters. In 1992 CBIR technology has emerged. This system is also 
known as Query by image content. The main aim of this system is to extract the 
features from images, index  those features using appropriate matching  algorithms 
and give answers to queries. Different researchers used different methods for 
searching images. But in  this paper first we discuss about various approaches used in 
CBIR for retrieving images and then focus on one approach  that is graph 
representation. It compares various graph theory algorithms, which is depicted by the  
table briefly. CBIR system has a database that stores images. In CBIR system, the 
stored images  features are extracted and matched to the query images features. It 
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involves two steps:- 
1. Feature Extraction:-In feature extraction, low level features such as color, 

texture and shape of query images are extracted. 
2. Matching:- In matching phase, extracted features of query image matches the 

features of target image of database so that exact match comes. 
CBIR uses Machine Learning concepts to retrieve exact images. Machine learning is 
becoming widespread and different technologies are using it in a variety of ways. 
Machine learning is new technology which gives computer the ability to learn new 
things and act like human beings. Everytime new changes with improvement  is feed 
into the computer and this process is called learning. Then the system gives perfect 
result with experience. In CBIR for extraction of features from image we use machine 
learning algorithm. They are of 3 types supervised, unsupervised and reinforcement 
learning. With CBIR, user search for an image that matches with target image. 
Typically, known images have been scanned for features and the features are stored in 
database to find best match. There are different machine learning algorithm for 
detecting a feature and converting it into a list of vectors. The stored vectors are 
compared with the sample image to find a match.  

2   Algorithms Used 

Content based image retrieval system uses  various algorithm for image retrieval in 
many applications. These algorithms are: 

2.1   Bacteria Foraging optimization Algoriyhm  

Bacteria foraging algorithm used the technique of foraging of bacteria. Human being 
intestines contain E.coli bacteria which invoves foraging strategy. It is an 
optimization algorithm. Different optimization problems in computational and time 
complexity can be solved. It can be used to significantly reduce computational 
complexity and at the same time having a very good solution. The solution may not be 
absolute but it is most of time acceptable. BFOA is mainly used in MANETs. 
In Paper[1], BFOA is used to reduce the cost , time and complexity in content based 
image retrieval technique. It is used to reduce the extracted features matrix. It is used 
to optimize the feature set in which first we have to initialize the matrix of population 
and solution of population is calculated and reserved to population. This algorithm 
has one advantage that it gives best match in minimum time.  BFOA technique is used 
to solve an optimization issue by repeating 3 phases: 

• Rotation 
• Dispersal and Elimination 
• Reproduction 
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2.2   Ant Colony Optimization 

Ant colony optimization is supposed to be a swarm intelligence based learning 
algorithm which has been widely used for various optimization problems. It is based 
on the behavior of ants searching for food. At first, ants search the food, then it 
returns to the colony leaving redolence on which the other ants follow the same path  
for searching food . Shorter paths are followed to optimize the solution. From a data 
mining stand points, its one of the best performing evolutionary algorithms in the 
domain of feature selection and rule mining. ACO is a class of algorithms that fall 
under the metaheuristics. It is a very effective set of algorithms for discrete 
optimization purposes. It can be used for clustering. It is probalistic and iterative 
algorithm. The objective of ACO is to select a path with minimum number of features 
are retrievd by maximum retrieval accuracy in CBIR system[2].  

2.3   Swarm Optimization Algorithm 
 
Particle swarm Optimization(PSO) is a branch of swarm intelligence. It is the 
collective behavioural exhibited by several creatures in nature like bees, ants and 
fishes. PSO is a stochastic algorithm in CBIR. This algorithm has been inspired from 
flocking behavior of birds in nature when migrating from one place to another. In PSo 
each solution has three parts position, velocity and fitness value. 
PSO is a metaheuristic gradient free optimization method. This method was proposed 
by Eberbant and Kennedy in 1995. In paper[3]m PSO based image retrieval system 
defined in which low level features are extracted and a modified PSO algorithm was 
proposed in which position and velocity of each particle is described in continuous 
space. The most similar target image are obtained by propose algorithm. This 
algorithm estimates the precision, recall parameters. PSO algorithm works in this 
way: 

1. This algorithm have 2 datasets. 
• Training dataset 
• Testing dataset 

2. In Training dataset, each image features are extracted and similarity 
index of image pairs are estimated. 

3. Calculate the fitness value of image parameter. 
4. The image which have optimal fitness value is tested and similar 

images are extracted. 

2.4   Convolutional Neural Network 

Convolutional neural Network(CNN) are a type of neural network which have been 
widely used for image recognition tasks. There are four main steps in CNN are 
Convolutional, subsampling Activation and correctedness. CNN are made up of 
neurons which have wight and biases. Each neuron receives input performs dot 
product and have a loss function. They are used on image, then it uses filter or kernels 
to detect feature. A filter is matrix of values called weights that are trained to detect 
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and each filter carries out a convolutional operation. The size of fiter mask should be 
smaller as it is more computationally efficient and better weight sharing. So 3X3 
convolutional filter is used and it have third dimension in size. If the feature is present 
in the image then convolutional operation value is high and vice versa. 
In paper[4], CNN is used to increase the performance parametrs of CBIR. For feature 
representation and similarity measurement CNN algorithm is used. The main aim  of 
using CNN in CBIR is that time resource and material are minimum. 
 

 
                                                                                               CNN Code 
 
 
           Convolutional Network 

Fig.1. Architecture Of CNN 
 

The algorithm is divided in following parts: 
1. Convolutional phase is used for extracting image feature. In CNN, feature 

descriptors are used for extracting the kernels from each image. 
2. The image passed to number of filters for making new image called 

convolutional maps. 
3. A pooling layer is used to reduce the computational complexity. 
4. At last CNN classifier are used in which multilayer perceptron 

architecture is made up of 4 layers input layer, 1 hidden layer, 2nd

2.5   FireFly Algorithm 

 hidden 
layer and output layer. The necessity for choosing two hidden layer is 
solving non linear classification problems. 

It was developed at Cambridge university in 2007 by Xin-She Yang. This algorithm is 
inspired by flashing behavior of fireflies. This algorithm uses random numbers. It is 
metaheuristic algorithm. Improved firefly algorithm gives best performance as 
compared to Gentic algorithm. It is used for classification, clustering and 
optimization. This algorithm has flexibility of integration with other optimaztion 
techniques to form hybrid tool. 
It is used in various fields: 

• For solving travelling salesman problem 
• Digital image processing 
• Feature selection 
• Scheduling 
• Dynamic problems 

Pooling 
layer 

Classifier 
class 1 

Class2
  

Class 3 
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In paper[5] Firefly algorithm is used in CBIR for training the features of images in 
database. After uploading the database features are extracted from image and train 
them. After this step, features are reduced using firefly algorithm. 
 

 
                                      

 
 
 

 
 

 
 
                          
 
 
 
 
 
        No 
                                                   
 
 
 

 
 
 
 

yes 
                             

 
 
 

Fig.02. Flowchart of Firefly Algorithm 

2.6   Deep Belief Network 

A deep belief network are based upon stacking restricted boltzman machine(RBM). 
Every RBM layer communicates with previous and subsequent layer. DBN are used 
to recognize, cluster and generating images. It is a type of deep artificial neural 
network. They are generative models are trained using form Byesian network. 
Performance of the DBMN depend on initialization of nodes, the layers initialize 
unsupervised pre training using an RBM stacking procedure. Used in various 
classification and regression tasks.  

   Start 

         Initialisation of  fireflies 

Calculate the fitness value of all fireflies 

Rank the fireflies and update position 

Is iteration =           
maximum 

                         Stop 
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2.7   Support vector machine 

Support vector machines techniques are used for the retrieval of images which are 
similar to the  query image. SVM works on the principle of supervised learning 
technique for classification purpose. In classification, SVM maps the input space to 
the feature vector space. They are active learning technology that are used in 
handwritten digit recognition, object recognition and text classification. SVM are 
hyper plane that separate the training data by maximal margin. The training instances 
that lie closest to hyper plane are labeled as support vector. SVM image retrieval 
system employs a multi-resolution image representation. SVM technique is the most 
efficient in CBIR system. It uses machine learning concepts for retrieving images at 
large database. 
In paper[7] SVM are used to classify the features of query images by dividing the 
group such as color, shape and texture. Finally relevant images are retrieved from 
database. This method gives better performance.  

2.8  Genetic Algorithm 

Genetic algorithm are heuristic search algorithm. They can produce accurate results 
for optimization problems and search problems. It is an iterative algorithm in which it 
have initial state and target state. The initial state can be called as parents and 
different technique like cross-over, mutation ,etc are applied on intial stage to 
generate child state genetic algorithm are based on logic with genetic structure and 
behavior of chromosomes of population. 

                             
 
 
 
                                                                                                            Yes 
 
 
 
No 
 
 

 
                                                                              

 
Fig.3. Flowchart of Genetic algorithm 

 

 

Genetic Algorithm architecture has three main steps Crossover, mutation and 
selection. If the value of fitness score is less then it gives more preference in Genetic 
algorithm.  
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Table1. Comparison of parameters such as Precision, Recall and Accuracy of Different 
Algorithms 

 
ML 

Algor ithms 
Dataset Recall Precision Accuracy Remarks 

 
BFOA[1] 

  
Caltech-101 

 
95% 

 
96% 

 
      - 

Reduce complexity, 
energy and time 
consumption 

 
ACO[2] 

 
COREL 

 
85% 

 
0.139 

 
0.6339 

Feature selection is 
time consuming 
and offline task. 

 
PSO[3][4] 

 
COREL 

 
80% 

 
50% 

 
23.3% 

Minimize the cost 
function 

 
CNN[5] 

 
ImageNet 

 
99% 

 
75% 

 
85% 

Minimize the 
classification error in 
output. 

 
FireFly[[6] 

 
 

 
98% 

 
.0024245 

 
.007765 

Improves retrieval 
rate. 

 
DBN[7] 

 
COREL 

 
98.6% 

 
      - 

 
.0012226 

Maximum 
performance and 
provides security. 

 
SVM[8][11] 

 
COREL 

 
70-80 

 
55% 

 
     - 

Handles noisy image. 

 
GA[9][10] 

 
COREL 

 
95% 

 
76.49 

 
49.57 

Improves performance 
parameters. 

 

In Table.1. all the 8 algorithms such as Bacteria Foraging optimization algorithm, 
Swarm optimization algorithm, Convoltional neural network, Firefly network, Deep 
Belief Network, Support vector machine and Genetic algorithm are reviewed and their 
performance parameters are compared. But Convolutional Neural Network 
performance is much better than other algorithms as it takes  meager time and cost for 
extracting features from target image. Results shows that’s CNN in CBIR has higher 
Recall and  precision  parameter in comparison with other algorithm. The accuracy of 
CNN is also higher. 
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3   Conclusion 

In this paper we elaborate Machine Learning algorithms such Bacteria Foraging 
optimization algorithm, Swarm optimization algorithm, Convoltional neural network, 
Firefly network, Deep Belief Network, Support vector machine and Genetic algorithm 
and compare their parameters i.e, Accuracy, Recall and Precision to find best 
algorithm for retrieving images in large database. Results show that CNN is best 
algorithim in CBIR. It takes meager time and having high accuracy. 
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Abstract. High-energy physics is a fertile area for applied research in ma-
chine learning and deep learning. The Large hadron collider generates humong-
ous amount of data by colliding hadrons at very high velocities and recording 
the events by various detectors. The data about the events are extensively used 
by machine learning algorithms to classify particles and also find new exotic 
particles. Deep learning is a specialization of artificial intelligence and machine 
learning that uses multi-layered artificial neural networks to excel in activities 
such as detecting the object, recognizing the speech, etc. Classical Techniques 
such as shallow neural networks have limitations to study the complex non-
linear functions of the inputs. Deep learning programs should have access to 
large amounts of training data and processing power to attain an acceptable lev-
el of accuracy. These techniques have made significant progress in the classifi-
cation metric which uses the best new approaches without the manual assis-
tance. 
. 

Keywords: Deep learning, Neural Network, HIGGS Benchmark, SUSY 
Benchmark. 

1 Introduction 

High-energy physics is the study of the most important building blocks of nature. The 
objective of high-energy physics is to learn the interactions between particles. It is a 
universal struggle and the basic logic of particle physics is known as standard model. 
High-energy physics is also known as particle physics because many particles do not 
occur under normal event in nature. This can be constructed and identified during 
energetic collisions of other particles. Modern high-energy physics experimentation is 
focused on subatomic particles. These particles contain atomic constituents such as 
electrons, protons, and neutrons. 
High-energy physicists accelerate particle beams to the speed of light and these parti-
cles will burst each other. The Large Hadron Collider (LHC) is placed at the interna-
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tional laboratory, CERN. LHC is considered the world’s largest and most powerful 
particle accelerator. The LHC resides in a 27-kilometre-long ring of superconducting 
magnets. It includes a number of accelerator structures to raise the energy of the parti-
cles. The beams in the LHC are made to collide at four positions and monitored with 
four particle detectors namely ATLAS [1], CMS [2], ALICE, and LHCb. Fig.1 shows 
the schematic of the LHCb detector. Many physicists use the data from the proton 
collisions to check current models of physics. They search for new particles and un-
explored forces.  
 There are six particle types, they are electron, proton, muon, kaon, pion and ghost. 
These particles are detected by using tracking systems, ring imaging Cherenkov de-
tector (RICH), electromagnetic and hadron calorimeters and muon system. This is 
portrayed inFig.2. 

 

 
 

Fig. 1.The LHCb Detector at CERN 
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Fig. 2.Particle Detection at Various Stages of Tracking System 

2 Literature Review 

The proposed methods are statistical hypotheses and the procedure of identifying 
good critical regions for testing both the easy and combined hypotheses. A critical 
region depends on the standard of likelihood and a good critical region fascinates our 
perceptive requirements [3].The approach of multilayer feedforward networks is a 
class of universal approximations. Multilayer feedforward networks are adept at per-
form any measurable function to a desired degree of accuracy. As a result, the capa-
bility of multilayer feedforward networks is to study the connection strengths that 
attain the approximations and justified that it is achievable [4].Gradient descent algo-
rithms are progressively becoming incompetent when the temporal span of dependen-
cies increases. Discrete error propagation algorithm produces error facts through a 
combination of discrete and continuous elements. These algorithms are correlated 
with standard optimization algorithms in which dependencies are controlled. 
This gives best solutions especially in language relevant problems in order to make 
perfect decisions in which long term dependencies are important[5]. The advanced 
algorithms to conquer vanishing gradient and by analyzing this method exhibits that 
learning long time lags problems can be done in tolerable time. By using conventional 
learning algorithms this lags problem cannot be done in feasible time. Advanced 
methods such as the neural sequence chunkers and long short-term memory were 
related and this was accomplished well [6]. 
 Recent generative model is confined in many approaches such as by use of top-
down feedback during recognition. As a result, generative models can determine low-

400



4 

level features and it can determine more parameters than differential models without 
overfitting [7]. The method multivariate classification is a basic factor to most anal-
yses and is very useful in high-energy physics in search of smaller signals in bigger 
data sets to take maximum information from the data.  
 Toolkit for Multivariate Data Analysis (TMVA) is a toolkit which performs a large 
variety of multivariate classification algorithms. It has been manipulated to multivari-
ate regression of a real valued target vector. TMVA toolkit is constructed for machine 
learning applications in the field of high-energy physics. TMVA methods have highly 
boosted algorithms which results in a possible powerful committee method that con-
solidate exquisite properties [8].A tool called Madgraph produces matrix elements in 
high energy physics applications. Madgraph 5 is inscribed in python and run signifi-
cantly faster than previous versions [9]. 
Pylearn2 is a machine learning research library which includes recent or different use 
cases. Pylearn2 is used for responsive and elasticity and it does not express as an ac-
cumulation of machine learning algorithms that contribute a simple API. Pylearn2 
includes training algorithm classes namely default training algorithm, the model’s and 
the Stochastic Gradient Boosting (SGB) [10]. 
 A new method, Dropout. is proposed for training neural networks by arbitrarily 
dropping units to avoid their co-adaptation. Dropout gradient is the gradient of the 
approximation ensemble ordered by an adaptive weight collapse term. Dropout is a 
valuable approximation to practice all sub-models and also normalize properties. It 
generates strong units but have small dropout conflict and this is reduced by sparse 
encoding. Sparse encoding boosts the accuracy of dropout approximation and also the 
grade of self-consistency.Dropout has been strongly tested in the problem of forecast-
ing quantitative phenotypic traits, which includes height from genetic data and single 
nucleotide polymorphisms (SNPs). Dropout is an assuring algorithm and this can be 
applied by involving simple linear or logistic regression models. Dropout plays a 
major role for the notion of artificial intelligence and machine learning [11]. 

3 Contribution of this Research Work 

3.1 Estimating the Mass of Muon Using Gaussian Process 

Gaussian process is a stochastic processwherein a collection of random variables are 
indexed by time or space. Every finite collection of those random variables has a mul-
tivariate normal distribution. In other words, every finite linear combination of the 
random variables follows a normal distribution. A machine-learning algorithm which 
involves a Gaussian process generally uses lazy learning. It also uses a measure of the 
similarity between points of the kernel function to predict the value for an unseen 
point from training data. The saliency of this approach is that the prediction so ob-
tained is not just an estimate for that point, but also carries uncertainty information 
with it.As a preliminary work, the mass of Muon particle is estimated from data and 
compared with the theoretical one. 
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Dataset Description. The double muon dataset contains 7 features recorded by CMS 
and published at CERN. The features are run, pt, eta, phi, Q, dxy, iso. Run is the event 
and event numbers, pt is the transverse momentum of the muon, eta(η) is the 
pseudorapidity of the muon, phi (∅) is the angle of muon direction, Q is the charge of 
the muon, dxy is the impact parameter in the transverse plane, iso is the track isola-
tion. 
 
Formula for Muon Mass Estimation.The invariant mass M of the two muons can be 
calculated using the expression (1) and compared with those estimated using data. 
 

M= �𝟐𝐩𝐭𝟏𝐩𝐭
𝟐(𝐜𝐨𝐬𝐡(ղ𝟏 − ղ𝟐) − 𝐜𝐨𝐬(𝛟𝟏 − 𝛟𝟐))        (1) 

3.2 Classifying Particles Using Boosted Decision Tree and Deep-Learning 

In the second work, efficacy of machine learning is determined by classifying known 
subatomic particles from data. 
 Dataset Description.This dataset contains 49 features and the training data con-
tains six output classes. The features are ID, Label, Trackp, Trackpt, DLLelectron, 
etc. ID represents the id value for tracks, Trackp denotes particle momentum, Trackpt 
is the particle transverse momentum, DLLelectron is the delta log-likelihood for a 
particle candidate to be electron using information from all subdetectors. The six out-
put classes are electron, ghost, kaon, muon, pion, proton. 
Boosted Decision Tree. It is a machine learning method for classification, which also 
generates a prediction model. It allows for the optimization of arbitrary differentiable 
loss functions.Boosted decision tree is accurate and an efficient one used for classifi-
cation and regression problems. This method is also assisting for both binary and 
multi-class classification. 
 Deep Neural Networks. Deep neural networks are now gaining momentum and 
serve as a realistic tool for several applications in high-energy physics. It uses com-
plex mathematical modeling to process data in many ways. Adam optimizer is at-
tained from adaptive moment estimation used in neural networks. It is suitable for 
problems that are big in data and parameters.Fig.3 represents an architecture of neural 
network. It consists of input layer that contains 49 features including bias, hidden 
layer contains 100 hidden units and output layer has 6 output classes. Hidden layer 
uses tanh activation function and softmax function is used by output layer.Neural 
network is fit with 5 epochs and a batch size of 256. 

Input Layer Hidden Layer Output Layer 
(49+bias) (100)                     (6) 
Input Layer Hidden Layer Output Layer 
(49+bias) (100)                     (6) 
Input Layer Hidden Layer Output Layer 
(49+bias) (100)                     (6) 
Input Layer Hidden Layer Output Layer 

402



6 

(49+bias) (100)                     (6) 
  Input Layer            Hidden Layer            Output Layer 
   (49+bias)                (100)                   (6) 

 
Fig. 3.Architecture of Neural Network 

3.3 Classification of Exotic Particles Vs. Background Using Deep-Learning 

The third work to be undertaken is differentiating collisions which induce particles of 
interest a.k.a. Signals and those which produce other already known particles is called 
Background. Discovery of these particles is of paramount interest to the research 
community in physics. It is a challenging one too. In [12] the authors have carried out 
the initial bench mark classification effort to differentiate between a signal process 
and a background process. The new conceptual Higgs Bosons are generated in the 
signal process. Background processes though they have the same decay products, but 
differ in various mechanic features. This is depicted in Fig.4 (a) and (b) respective-

ly.Fig.4 (a) refers to signal process involving new exotic Higgs bosons 
0H and

±H . 
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Fig. 4.(a) Signal Process for Higgs Boson 

 
 

 
    

Fig. 4.(b) Background Process for Higgs Benchmark 

Fig.4 (b) shows the background process involving top quarks, t, in both (a) and (b), 
the resulting Particles are two W bosons and two bottom bquarks. The background 

process which replicates bbWW ±

  without the Higgs boson common state. It cre-
ates a couple of top quarks, each of which decomposed into Wb and also produce

bbWW ±

. 

bbWWhWWHWHgg ±±± →→→→  00
      (2) 

Another benchmark effort carried out in [12]is to differentiate between process where 
the new super-symmetric (SUSY) particles are composed. SUSY are conceptual and 
hypothesized particles predicted by the super symmetry principle, and therefore, these 
particles are also called exotic particles. Some particles are measurable and others 
may be hidden to the experimental appliance. A background process has ideal observ-
able particles and some particles may be unseen. Fig.5(a) and (b) show the signal and 
background process respectively for the SUSY benchmark. 
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Fig. 5. (a) Signal Process for SUSY 

 
 

Fig. 5. (b) Background Process for SUSY 

4 Results and Discussion 

4.1 Results for Estimation of Mass of Muon Particle 

From this experiment, it is found that the machine learning methods (Gaussian Pro-
cess) approximate the mass of Muon particle with good approximation. This can be 
observed in Fig.6 with a loss of 6156. Parameter tuning can further reduce the losses. 
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Fig. 6. Mass with Model 

 
 

Fig. 7.Mass after Scikit Optimization 
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4.2 Results of Classification of Sub-Atomic Particles 

In the second task, a multi-class classification was done with data. The task was to 
classify the known subatomic particles using two popular machine learning methods, 
namely boosted decision tree and deep neural networks. It can be observed from the 
receiver operator characteristics (ROC) shown in Fig.8 that the deep neural networks 
perform very well in the classification task. 

 
 

Fig.8. ROC Curve for particle classification 

5 Conclusion and Future Work 

In this research work, machine learning techniques have been applied to two different 
problems in high energy physics namely, estimation of mass of muon particle and 
classification of the known elementary particles. The datasets have been obtained 
from CERN – LHC. The results are promising and it is envisaged that machine learn-
ing can be successfully applied to high energy physics problems which can enhance 
the capabilities of the Large Hadron Collider at CERN. This work is being extended 
to two other benchmarks viz. the Higgs Boson and SUSY which would improve the 
performance of the collider for discovering new exotic particles in high energy phys-
ics. 
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Abstract.. The essential step in digital image processing is segmentation 
which can be used to partition the images into particular regions or objects and 
the level of partitioning depends on the individuality of the problem being 
solved.  Segmentation of the image is widely categorized into two. The first one 
is Discontinuity which measures the sudden changes of intensities for partition-
ing the image and the other category Similarity is measured, based on the pre-
defined methods such as thresholding, region growing, splitting and merging 
.The images are considered as inputs for performing segmentation and the result 
is attributes extracted from the images. Segmenting an image is an initial step to 
understand and analyze what is inside the image and this will be done mandato-
rily for all medical imaging analysis.  Several segmentation techniques have 
been proposed in the past, but none of the segmentation methods are invented 
without any drawbacks. Hence, this study discusses a review on the various 
segmentation techniques of image which will help in further advancement in 
this field. 

: ganeshbabutr@gmail.com 

Keywords:-Image processing techniques, Image segmentation, 
Thersholding 

1  Introduction 

The method that extracts useful information by performing some tasks in an image is 
known as image processing .The word ‘Image’ comes from the Latin word ‘imitari’, 
meaning is "imitate". The images can be assessed based on the realistic capturing of 
images they show. It is a growing and innovative technologies for engineering and 
computer science disciplines. 
In Analog image processing, the images are handled by varying the electric signals 
based on the two dimensional analog signals .But the digital signal processing has 
dominated over analog processing due to its wider range of applications. In general, 
the fundamental steps applied in image processing are import the image with the help 
of acquisition tools, analyze and manipulate the image and the last one is the result 
which will be an altered image/report obtained through image analysis. 
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The common depiction for the image demarcated in the real world consists of two 
dimensional coordinates represents the intensity and reflectivity. 

func(x,y) = intensity(x,y) * reflectivity(x,y) 

The course of partitioning an image into multiple regions or set of pixels which is 
more speaking and at ease to analyze is referred as image segmentation. There may be 
analogous pixels in a region based on features such as characteristics of an image, 
color, texture and intensity. 

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1.1 Outline of Image Segmentation 

The application of image segmentation is mainly focused in the medical field which is 
used to identify the location of tumors and also to measure the tissue volumes etc. The 
application of various algorithms is Digital image processing which improves the 
quality of an image by removing noise by applying some filtering techniques and it 
also removes unwanted pixels from the image.  The main motive of segmentation is to 
have clear distinction between object and its background from the input image and the 
operations are done in Matrix Laboratory software.  

 

2 Literature survey 

Anantha Murali (2000) developed a texture based algorithm for automatically detect-
ing the features such as solid pigment and also finds whether its presence is essential 
for differentiating the benign from malignant lesions.  The factor NGLDM in texture 
methods are used for detecting important and dermoscopic features in digitized imag-
es and it is satisfactory. The separations of benign from malignant lesions are done 
using the index. The drawback is utility of peripheral pigment index are limited by 
testing the smaller number of lesions. 
 M.I.Rajab (2004) proposed two methods iso data algorithm and neural network 
edge detection with closed elastic curve for segmenting the skin lesions and it is com-
pared with the existing automated skin segmentation methods. The iterative 
thresholding method provides better performance for the skin lesion with different 
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border irregularity properties. The drawback is the images considered are not color 
images and the noise added is guassian noise which is not responsible for the descrip-
tion of artifacts or surface brighter spots. 
 BulentErkol (2005) presented an approach for automatic snake initialization using 
luminance image blurring. The method proposed for spotting the border of skin le-
sions is Gradient vector flow (GVF) and the perceiving is done based on features such 
as shape, color and also the color of the surrounding skin are utilized in order to im-
prove the performance of accurate skin lesion segmentation in dermoscopy images. 
As compared with Pagadala’s approach, the gradient vector method provides better 
performance. 
 M.EmreCelebi (2007) An unsupervised approach called modified version of the 
JSEG algorithm has been proposed for revealing the border of skin lesion. This paper 
describes the candidate algorithm and it performs well as the other automated meth-
ods and also a classifier is used to obtain better accuracy. The lesion localization de-
termined by bounding box does not completely contain the lesion and it is said to be 
drawback of this method. The proposed method may not perform well for images 
with artifacts. 
 Qaisar Abbas (2011) Author discusses automated methods such as preprocessing, 
edge candidate point detection and tumor outline delineation. The first step is the 
preprocessing phase which removes hairs and blood vessels with the help of 
somefiltering techniques. This paper uses the least square method to obtain edge 
points and also the optimal boundary of the lesion can be determined using the tech-
nique called Dynamic programming. The performance of the proposed method is 
evaluated using the ground truth provided by the dermatologists drawn borders. 
 Bahreyni Toosi et al. (2013) canny edge detection and morphological operators are 
the approaches used for removal of artifacts in dermoscopy images. The quantitative 
analyses are done for evaluating the accuracy of the hair detection algorithm. Similar-
ly the evaluating features of the hair repaired algorithm are standard deviation, entro-
py and co-occurrence matrix. 
 NedaRazazzadeh (2014) the essential step in the identification of skin lesion is 
segmentation. Achieve high accuracy by converting the color images to YUV color 
space in segmentation. The Otsu thresholding and morphological reconstruction algo-
rithms are used in segmentation .With the help of filtering properties noise reduction 
is done in the pre-processing phase. 
 
Lei Bi (2014) proposed a fully convolution network (FCN’s) for automatic segmenta-
tion of skin lesions. The drawback of existing segmentation methods is, the segmenta-
tions are performed legibly because of fuzzy borders in lesions, contain artifacts and 
low contrast with the background. The proposed method achieves accurate segmenta-
tion by combining the essential characteristics of skin lesions inferred from multiple 
embedded FCN stages and it achieves better accuracy compared to the otherstate-of-
the-art methods.  
 
Guotai Wang (2018) discusses about deep learning-based framework for medical 
image segmentation. For binary segmentation,the bounding box based approach is 
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used under convolutional neural network (CNN) and also it is used to segment the 
formerly unobserved objects. The concept fine tuning is essential in order to make the 
CNN model effortlessly adaptive to the specific test conducted for the image which is 
either supervised or unsupervised. This paper also proposes for the network consid-
ered weighted loss function has been proposed and also interaction based uncertainty 
for the adequate tuning. 

3 Image Segmentation 

Segmentation of image divides an image into multiple segments for differentiating 
objects from the background and also to identify or describes the parts of objects. 
They are said to be more meaningful and easier to analyze [9]. An image of every 
pixel has been allocated to one of the number of these categories. A good segmenta-
tion is the one which possess pixels in the specific category have similar gray scale 
and forms a connected region and the adjoining pixels with different categories have 
contradictory values. Basically, it can easily locate entities or margins in an image by 
converting the complex image into simple image. The image segmentation approach 
is associated with[10] two properties such as detecting discontinuities and dissimilari-
ties with respect to their local neighborhood. Some of the applications of segmenta-
tion identifies the shape and size of objects from a scene, and identified objects from a 
moving scene and also used to locate tumors. 

3.1 Detecting Discontinuities 

The image partitioning is done based on the discontinuous variation in the pixel inten-
sity values so that it helps to determine the boundaries of object and also to represent 
the formation of edges which is similar to edge detection algorithm. The variation in 
intensity levels with respect to neighboring pixels are represented as an edges which 
is said to be the outcome of discontinuity of the pixels. [11] Image smoothing, edge 
localization and detection are the fundamental progressions carried out in edge detec-
tion. 

 

4 

 

Edge based Segmentation 

This method is proficient in detecting discontinuities with respect to gray level and 
intensity values rather than detecting secluded points and tinny lines. The accom-
plishment of edge detection in low level image processing is said to be a 
perplexingtask and it becomes more stimulating for color  images. The discontinuities 
are measured based on the gray level, color distinctness and texture variation which 
describes a set of pixels in a boundary among different regions are represented as 
edges [5]. Hence, segmentation can be done by detecting the types of discontinuities. 
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Comparatively, color images provide precise information about objects than the 
grayscale images [12] and the types of edges are step edge, ramp edge, line edge and 
roof edge[13]. 
 
The given image is put on with masks for determining the edges. [12] It is broadly 
classified into two categories such as the gradient based edge detector (First order 
derivative) and Laplacian Edge Detector(second order derivative) are said to be the 
two edge detection operators and the first derivative operators are described as 
Prewitt, Sobel, Canny and Test operator. The operators in second order derivative are 
Laplacian operators and zero crossings. Compute first derivative with the help of 
maximum and minimum value of the gradient.  

Grad (f) = 
𝜕𝑓/𝜕𝑥
𝜕𝑓/𝜕𝑦 

The gradient is said to be a vector which has magnitude and direction where the mag-
nitude represents edge strength and the term direction indicating edge direction. 
 

  
Robert’s Operators 

It separately determines the edges in row and columns [14] which are placed together 
to bring out the resultant edge for the given images. The masks consist of a pair of 
2x2 convolution kernels. 

 
 

 
 

 
 

 
 
 

 
Sobel Operators  

It is said to be the modification of Prewitt’s operator by changing the center coeffi-
cient as the value 2. 
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Laplacian of Gaussian Operator  

In Laplacian operator, the gray level image is considered as input which yieldsa new 
gray level image as an outcome and highlights the regions which possess rapid chang-
es in intensity.  

 
Canny Edge Detector 

In the year 1986, the canny edge detection algorithm was presented and the problem 
is false edges are produced by low threshold, whereas actual edges are missed by high 
threshold. The steps in canny edge detector are, Reduce noise by image smoothing. 
Predict Edge strength and directions by applying Sobel operator. 
 Detecting pixels that are not related with edges are minimized. 
Broken edges can be removed by calculating threshold and pixel value of an image. 
On comparison, if the obtained threshold is less than the pixel value then there exists 
an edge[8]. 

4.1 Detecting Similarities 

The segmentation is clearly used to differentiate matters from the background. It par-
titions an image based on the previously defined similarity criteria into a set of ho-
mogenous regions by using the segmentation techniques.    

4.2 

 

Region based segmentation 

This method is used for the direct determination of regions characterized as “similari-
ty based segmentation”. [1, 2] It partitions an image into homogenous areas based on 
some properties such as color, texture, range and intensity. In this technique, the pix-
els belong to same intensity characteristics and closed to each other are grouped to-
gether and assumed that all pixels are related to a particular object. In the region 
based segmentation, the important thing to be noted is no space allowed for the miss-
ing edges. Edges remain difficult to predict in noisy images but this issue can be 
overcome using region growing technique. [3, 4] It is said to be the simple and robust 
method for partitioning an image into uniform- regions correctly and accurately, 
whereas, it uses high computation power. 

4.3 

Its objective is to cluster pixels or sub-regions into superior regions based on the ex-
isting criteria which generally examine the group of pixels using the features such as 
color, texture and intensity [7]. It encompasses only the selection of initial seed 
pointsso it is regarded as as pixel-based segmentation.[5] The segmentation helps to 
scrutinize the initial seed points of nearby pixels and determines whether the nearby 

Region Growing 
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pixel can be appended to the region or not. The steps to be processed in region grow-
ing are, 
From an original image chose a set of seed points [6]. 
Choice of similarity criterion based on gray scale, pixel intensity, color andtexture. 
For regions to grow append each seed to neighboring pixels which have 
relatedbelongings to the seeds. 
Stop the process when no other pixels met the standard. 

 

 
Region splitting and merging 

This method follows a top down methodology and it is said to be the contradictory 
approach of region growing and also assumes that the complete image is homoge-
nous. Suppose, the original image does not satisfy the condition of homogeneity then 
the image is fragmented into four sub images. The splitting process will be carried out 
recursively till we split the image into homogenous regions. [8] The user distributes 
an image into a set of random regions for fulfilling the state of affairs of reasonable 
segmentation. Then the process of merging or splitting is carried out rather than se-
lecting a set of seed points in a document image. The size of original image is N x N 
and the region sproduced is M x M, which satisfies the condition M<= n. Hence, the 
procedure is recursive, which produces the representation as tree with four sons each 
is called as Quad tree.  
 
Both the splitting and merging are performed alternatively in each iteration. The bot-
tom up approach merges into similar adjacent regions. 
Split regions into four sub-regions ,R is non-homogeneous. 
Regions are merged if they are adjacent. 
Terminates when no more splitting or merging is possible. 

5 Conclusion 

The objective of the survey is to discuss different image segmentation techniques with 
its properties and methodologies highlighted. The issue is the kind of segmentation to 
be applied which is not clear, as it varies depending on the applications. The exten-
sion of gray level image segmentation techniques are  based on color images, and can 
be processed using approaches like thresholding, fuzzy based approaches, edge detec-
tion and region growing, since colors produce more reliable segmentation than gray 
level image. From this survey, it is concluded that there is no specific segmentation 
algorithm proposed which works well for all kinds of images. The overall motto of 
segmentation is to improve the accuracy for complex background images. The future 
study can be done on various clustering techniques used in dermoscopy images and 
also determine proficient Edge detector algorithm for quantifying the size of lesion. 
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Abstract. In this whole world for those millions of individuals whose vision is 
obscured ,do  not have any therapeutics. So the late progression in the 
innovation has driven the humankind towards different approach like artificial 
implants for those blind subjects and the bionic eye with retinal, visual, sub 
retinal implant method ,is by all accounts promising, as it is a mix of gadgets, 
biomedical technology which acts as the artificial eye in translating the 
materialistic pictures of the world. This paper gives an outline of different 
retinal implant methods in channelizing the subjects vision through artificial 
insight and on the off chance, if popularized, turns into the potential gadget for 
the blind subjects to see and translate the world. 

Keywords: Retinal Implant, Artificial Eye, Sub-Retinal Implant, Epi-Retinal 
Implant, Technology 

1 Introduction 

The science has provided a few marvels to the humankind. Bio-therapeutic specialists 
play an essential role in forming the course of the vision. Presently it is the duty of 
bionic eyes to provide artificial vision. The Chips are structured explicitly to mirror 
the attributes of the harmed retina, cones, and rods of the organ of sight that are 
implanted with a microsurgery. Regardless of whether it is Bio-tech, Computer, 
Electrical, or Mechanical Engineers – every one of them have an indispensable task to 
carry out in the embodiment of Bionic Eyes. This creative innovation can add life to 
their vision-less eyes. In upcoming years, this will make an upheaval in the field of 
therapeutic science. It is critical to know certain actualities about the organ of sight 
before we continue towards the specialized perspectives engaged with Bionic Eye 
Systems. 
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2 Need for bionic eye 

Because of the absence of successful remedial medicinal measures for Retinitis 
pigmentosa - RP and Age-related macular degeneration - AMD, it has prompted the 
improvement of exploratory procedures to re-establish some level of visual capacity 
to influenced patients . Since the retinal layers are anatomically present as such, a few 
methodologies have been intended to artificially enact retina through bionic eye 
framework. It is known that electric impulses from retinal neurons can deliver light 
recognition in patients who are experiencing retinal degeneration. Utilizing this 
property can channelize the useful cells to hold the vision with the assistance of 
electronic gadgets that help these cells in performing the vision. We can make lakhs 
of individuals get back their vision . A plan of an optoelectronic retinal prosthesis 
framework which can imitate the retina with goals that relates to a visual action of 
20/80—which is sharp enough to  perceive faces, read huge textual styles, sit in front 
of the TV and maybe above all lead an autonomous life. This gadget is an exploratory 
visual gadget planned to re-establish vision. Bionic eye re-establishes the vision lost 
because of harm of retinal cells. 

3 Device as an Artificial Eye 

 The role of a Bionic Eye gadget, is to assist subjects in perceiving objects. It is made 
of sensors, processors, radio transmitters, and the retinal chip clubbed together. The 
gadget is implanted instead of retina. The gadget conveys the real world objects to a  
silicon chip which detangles radio signals. As the chip receives the signal, they are 
sent to the retinal ganglion cells, trailed by optical nerve and to the brain, recognizing 
light and dark spots. The chip receives signals from a couple of glasses worn by the 
patient, which are fitted with a camera. The visual data from the camera will be fed to 
the video processor. This segment separates the picture into pixels and sends the data, 
one pixel at once, to the silicon chip, which at that point remakes the picture. The 
radio waves are in charge of broadcasting the information into the body. At present 
the hardware is just ready to communicate a 10 x 10 pixel. The patient could make out 
between light and dim as chip is implanted with 60 pixels/electrodes, however a 
definitive point is to make it to 3600 pixels by which the patient will be ready to 
perceive faces and furthermore helps in perusing.  

The Visual prosthetics can be separated into three parts. Initially The utilization of 
gadgets like CCD camera or the ultrasonic that catch the pictures and render the 
results to the framework as electrical information . The second , is the chip that 
mirrors the retinal capacities by invigorating the retina with electrical signals which 
triggers the optic nerve to send message to the brain. The third major class is the 
processor that translates the picture into pixels. 
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3.1  Sub retinal implants 

Presently, Second Sight named organization which motivated the endorsement from 
FDA to begin the U.S. trails in regards to get the constrained present of vision. The 
second age Argus II is structured with a 60 electrodes that is implanted around the eye 
. The Argus II is a chip that is carefully implanted onto the retina. This chip with 
electrodes is fit for sending signals to the cerebrum which is inconceivable for the 
harmed human natural retina. The chip isn't helpful except, if it is getting visual 
information to send to the cerebrum. To tackle this issue, the device is fitted with a 
couple of glasses implanted with a modest camcorder which persistently records film 
of what is present before the patient. The Argus II Retinal Prosthesis System can 
distinguish the light to individuals who have gone visually impaired from 
degenerative eye infections like macular degeneration and retinitis pigmentosa. They 
deactivate the eyes cones, rods and retina that see light  and pass them on to the 
cerebrum as nerve impulses, wherein these signals are decoded as pictures. The Argus 
II framework is an alternative for these photoreceptors. The manifestation of retinal 
prosthesis comprises of five principle parts:  

• Digital-Camera implanted into a pair of glasses. It catches continuous pictures 
furthermore, for pictures to a smaller scale chip.  

• Video-Processing Microchip joined into a handheld unit. It converts pictures into 
electrical signals that differentiates light and dark.  

• Radio-Transmitter will remotely transmit the driving forces into a beneficiary that 
is implanted under the eye.  

• Radio-Receiver will send signals to the retinal implant by means of hair-like wire.  
• Retinal-Implant with 60 electrodes on a chip of size 1 mm by 1 mm.  
 
The entire framework is driven by a battery pack and when the picture is caught it 

is represented as light and dark pixel designs. These pictures are video handled to 
convert the 3d organized samples and are unscrambled to light" and "dim" designs. 
The processor deciphers these signals to a radio transmitter on the glasses, which at 
that point transmits these signals as radio waves to a recipient implanted underneath 
the patient's skin. The recipient is specifically associated by a hair like wire to the 
electrodes and it sends the signal through the nerves. These impulses are translated by 
the human brain and the message is shown as 'you are seeing a tree' and therefore the 
subject will distinguish the object. 

 

 

 
Working  

The working of Retinal implant framework is delineated in Figure 1. Typically the 
vision begins when the light beam's falls on the cones and rods and deciphered by the 
retina through optic nerves. These cells convert optical signals into electric signals 
that are sent through optic nerve to the cerebrum. Retinal infections like ARM 
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degeneration and RP destroy these cells. With the bionic eye, a scaled down camera 
mounted on the eye-gear, catches the pictures and remotely sends the data to a 
miniaturized scale controller unit that changes over the information to an electronic 
signal and re-transmits it to the transmitter on the goggles which in turn sends the 
signals to the microelectrode exhibit, which triggers the signal discharge. These 
signals travel along optic nerves to cerebrum. At that point ,the brain recovers 
samples of light and dim spots that relate to the terminals incitement. Patients figure 
out how to translate these visual samples. It takes some preparation for the subjects to 
really observe a tree. At in the first place, they see generally light and dull spots. Be 
that as it may, after a while, they learn to decipher what they perceive. In the end they 
see those samples of light and dull as a tree. Scientists are as of now arranging a third 
form which comprises of thousands of electrodes on the retinal chip to make subjects 
in  facial acknowledgment abilities.  

• The Camera inserted on glasses to see picture.  
• The Signals are sent to the hand- held gadget.  
• Processed data is sent back to installed glasses and remotely transmitted back to 

the collector Under the surface of eye . 
• Receiver sends data to anodes in retinal implant . 
• Electrodes animate retina to send data to cerebrum. 
 

 
 

Fig.1. Typical Working of Retinal Implant System 
 

3.2 Epi-retinal implants 

The "Epi-Retinal" approach establishes the semiconductor based gadget framework 
that is on the retina towards the retinal optic nerve fibre and the retinal ganglion cells. 
In this approach the picture is caught by utilizing CCD camera before the signals are 
exchanged to the implant framework . In the EPI-RET approach ,a smaller scale 
cluster diode near the retinal cells is produced to trigger the ganglion cells. The 
camera inserted on to the eye glasses catches the pictures and sends it to the 
framework remotely. The genuine visual world is taken by an exceptionally scaled 
down CMOS camera that is installed onto eye-gears. The camera impulses are 
translated to sufficiently stimulate ganglion cells in the retina. This stimulating sign 
consolidated with the vitality supply is transmitted to a gadget remotely which is 
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implanted into the eye of the visually impaired subject. The implant contains a 
beneficiary for information and vitality, a decoder and microelectrode cluster put on 
the inward retinal surface. This smaller scale chip will trigger feasible retinal-
ganglion cells. Electrodes on microchip will at that point make light pixels on the 
retina that can be sent to the brain for translation. The fundamental of this device is 
that it comprises of just a straightforward eye gear outline with camera and outside 
hardware which imparts remotely with microchip implanted on retina modified with 
incitement design. 

 
 

 
Fig.2. Epi-Retinal System Implant 

 
The hurdles included in designing the retinal encoder is:  
• Chip-Development  
• Bio-Compatibility  
• RF-Telemetry and Power-Systems 
 
 
 

3.2.1 

 

Chip development 

 
Encoder Epi Retinal 
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The structure of an epi-retinal encoder is more brain boggling than the sub retinal 
encoder, in light of the fact that it needs to bolster the ganglion cells. Here, a retinal 
encoder outside the eye replaces the data handling unit of the retina. These spatial 
channels as science motivated neural systems can be tuned to different spatial and 
fleeting open field properties of ganglion cells in the primate retina. 

 

 
Biocompatibility 

The materials that are picked for the retinal implant creation must be explicitly bio-
perfect and furthermore safe and non-destructive to coordinate different criteria's  

• The electrodes need to set up an indeed, with the end goal that the electronic 
current can go through the rods and cones.  

• Technology must almost certainly be made by smaller scale hardware . 
•The picked materials ought to be organically  good with the sensory system. 
 

 
RF Telemetry 

In epi-retinal encoder, the remote RF elementary framework goes about as the 
channel between the Retinal Encoder and the retinal trigger. Standard semiconductor 
innovation is utilized in creation of a power and the chips that drives current through 
the electrode cluster , activates the retinal neurons. The intra-ocular Trans beneficiary 
handling unit is isolated from the trigger to consider the heat dispersal of the 
correction and control exchange forms. Care is taken to maintain a strategic distance 
from direct contact of heat dispersing gadgets with the retina. Presently, a German 
firm named Retina Implant has scored a major win for the sub retinal arrangement 
with a three-millimeter, 1,500 pixel microchip that gives patients a 12 degree field of 
see.  

 
 
 
All in all,  
• Epi-retinal Approach includes a semiconductor based gadget situated on the 

outside of the retina to mimic the overlying cells.  
• Sub retinal Approach includes implanting the ASR chip behind the retina to 

mimic the suitable cells. 
 

3.3 

 The video controller used for processing the received image from the camera on 
the goggles can be attached with a radio transmitter that has the capacity of 
transmitting radio signals of the converted pixel images to a mobile via an 
application. Now, this app can be used to monitor the patients image processing 

Improvements 
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capability, eye health and enables the trainers to train the patients in perceiving the 
world. Also, the video perceived by the camera on the goggles can be recorded by the 
patient and stored in an external SD card in the video controller kit which can be used 
for personal training and in insecure situations. 

 

4 Advantages 

The new innovation will ideally help individuals experiencing AMD and RP.  
• The thing is to altogether enhance the personal satisfaction for visually 

impaired patients.  
• Minor surgery required.  
• No Batteries implanted inside body.  
• Very Early in the visual pathway. 

 

5 Disadvantages 

• This new innovation won't be suitable for glaucoma patients.  
• Not helpful for patients who are blind by birth.  
• Extra hardware required for downstream electrical information. 

6 Challenges 

• There are heaps of obstacles to be defeated by Bionic Eyes. Human eyes are the 
most delicate of all organs in the body. A Nano-sized impersonate can make 
devastation in the eye.  

• There are around 120 million rods & 6 million cones in the retina of each sound 
human eye. Making an artificial trade for these cells isn't a simple task.  

• Silicon based photograph indicators have been tested in before endeavors. But 
Silicon is dangerous to the human body & responds ominously with visual eye 
liquids.  

• There are colossal questions regarding how the brain will react to remote signs 
produced by counterfeit light sensors.  

• One of the hardest difficulties is guaranteeing the implant to remain in the eye for 
quite a long time without causing scarring, reactions, and general corruption on long 
run.  

• These counterfeit retinas are excessively costly, as well inconvenient, and too 
delicate to even think about withstanding many years of typical mileage. 

 

424



8 

7 Conclusion 

This is a creative and progressive innovation and truly can possibly change people’s 
lives. Bionic Eye is an upheaval in restorative field. It is a great news for visually 
impaired patients who experience the ill effects of retinal sicknesses. Retinal inserts 
can somewhat re-establish the vision of individuals with specific types of visual 
deficiency brought about by  macular degeneration or retinitis pigmentosa. Regardless 
of the pros and cons of this device, if this is completely created with a cutting edge 
innovation, it will change the lives of a large number of individuals round the globe. 
We probably won't renew the vision totally, yet we can endeavor to help them to 
discover their way, perceive faces, read books, and on the whole, lead an free 
existence of their decision. 
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Abstract. A lot of research has been carried out in the field of Handwritten Digit 
Recognition in recent years. It has its application in areas like bank check pro-
cessing, signature verification, etc where very high level of accuracy is a re-
quired and even a small mistake would lead to a great loss of money and time. I 
propose a model in my system with a accuracy of 99.6 % using Deep Learning 
neural networks assisted by Data Augmentation and Regularization. 

Keywords: Handwritten Digit Recognition, Neural Network, Deep Learning 

1 Introduction 

The primary aim of handwritten digit recognition is to identify input characters or 
image that are handwritten correctly. The standard dataset of Handwritten digit classi-
fication from MNIST serves as a classical dataset to experiment and test. We introduce 
a technique called regularization and data augmentation to reduce the error rate. Over-
fitting has been a main issue in the neural networks. The central idea of dropout is 
randomly dropping units in the neural networks along with their connection. The im-
ages are represented as multi-dimensional arrays in the MNIST data format which are 
given as input to machine learning algorithms .The images in MNIST data format are 
taken from many scanned documents and contain variety of styles of each digit. Each 
image is 784 pixels in size which is represented as 28*28 array. The images are nor-
malized, grayscale and centered. The images of MNIST dataset are divided into two 
types namely training set and testing set. There are total of 60000 training images and 
10000 testing images. 
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Table 1. quantity of each digit in MNIST dataset 

DIGIT QUANTITY 

0 5923 

1 6742 

2 5958 

3 6131 

4 5842 

5 5421 

6 5918 

7 6265 

8 5851 

9 5949 

 

2 Literature Review 

Literature review shows the evolution of existing system. It guides us in the 
search of a better system than previous systems. Literature review is mostly used 
to trace the history of the existing system. Literature review on Handwritten 
digit recognition is given below. 

Akm Ashiquzzaman and Abdul Kawsar Tushar(2017) [1]in their work “Hand-
written Arabic Numeral Recognition using Deep learning Neural Networks” pre-
sent a new model based on deep learning neural networks and regularization 
which shows a improved accuracy compared to the existing models. They use 
dropout, a regularization method to overcome the problem of over fitting The out-
put layer contains 10 neurons and softmax classifier is used. The classifier predicts 
probability for 10 classes, each for a digit from 0-9.Their model shows a very high 
accuracy of 97.4 percent. 

Md Shopon, Nabeel Mohammed et.al (2017) [2]in their work “Image Augmen-
tation By Blocky Artifact in Deep Convolutional Neural Network For 

 Handwritten Digit Recognition” propose a model using blocky artifact to in-
crease     the accuracy of classification of English and Bangla digits using Convolu-
tional Neural Network. The MNIST dataset, CMATERDB 3.1.1,Indian Statistical 
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Institute(ISI) dataset are used to conduct the experiments. The training accuracy for 
MNIST,CMATERDB 3.1.1,ISI dataset are 99.56%,99.83%,99.35%.The model can 
be further enhanced by finding the sizes of images for which the model gives best 
accuracy and the reason for it. 

Kaiming He et.al (2016) [3]in their work “Deep Residual Learning for Image 
Recognition” have presented a Residual Learning Model to make the training of neural 
networks more easy. They have changed the layers such that they learn residual func-
tions instead of unreferenced functions The more the depth of network, the more the 
accuracy of the model. Most of the visual representation models are based on depth, 
Therefore this model obtains 28 percent more accuracy than COCO object detection. 

Md Shopon, Nabeel Mohammed and Md Anowarul Abedin (2016) [4]in their work 
“Bangla Handwritten Digit Recognition Using Auto encoder And Deep Convolutional 
Neural Network” present a model to classify the Bangle digits using Deep Convolu-
tional Neural Network with Auto encoder. Indian Statistical Institute(ISI) dataset and 
CMATERDB 3.1.1 are the datasets used for experimentation. They have performed 
four combinations of these datasets. Two experiments have been performed on each 
dataset’s own training and testing data. The other two experiments are performed using 
cross validation. This model achieves a very high accuracy of 99.50 percent in one 
approach. Previous models mostly didn’t support both the datasets together. The mod-
el can be further improved by training it for characters other than Bangla digits 

Raid Saabni (2016) [5]in his work “Recognizing Handwritten Single Digits and 
Digit Strings Using Deep Architecture Of  Neural Networks” propose a model con-
taining fully connected neural network with many layers. Back propagation is used to 
train the model. The layers are trained using sparse encoders in advance using a pre-
defined process. The model can be further enhanced to classify digit and text strings. 
Further the training process can be modified to improve the classification  

Kourosh Kiani and Elmira Mohsenzadeh Korayem (2015) [6]on their work “Classi-
fication of Persian Handwritten Digits Using Spiking Neural Networks” have proposed 
a SNN(Spiking Neural Network) model for robust learning and classification of hand-
written digits i.e., To have a learning process which is persistent at against changes and 
high noise levels. The Deep Belief Network they have introduced have solved the 
problem of greater similarities between handwritten digits to great extent. The results 
obtained showed that the model showed a good accuracy of 95% even at higher noise 
levels. The model was implemented using MATLAB and Hoda Persian Handwritten 
digits datasets as a input images. Due to its simplicity and high speed of classification 
this model is feasible to be implemented on hardware modules in future 

Alexandros Agapitos et.al (2015) [7]in their work “Deep Evolution Of Image Rep-
resentations for Handwritten Digit Recognition” have proposed a model which is used 
in Genetic Programming. The model uses a method called greedy layer-wise training 
which is used .The system proposed performs better than existing genetic program-
ming system. The input images are represented as pixels. They came to a conclusion 
that classification of many categories is difficult using systems which use standalone 
expression tree. 
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Nitish Srivatsa,Geoffrey Hinton et.al (2014) [8]in their work “Dropout: A simple 
way to prevent Neural Networks from over fitting” propose a technique called dropout 
to over come the over fitting issue face by convolutional neural network. Over-fitting 
is when the model is trained so perfectly to the training set that it is not able to tolerate 
even a small change in it. The over-fitting causes few areas of the model to contain 
more weight than others. The main idea is to drop the neurons in each layer with a pre-
defined probability. This ensures no neuron carries too much weight. A main draw-
back of training neural networks with dropouts is that it increases the training time of 
the model twice to thrice. 

Ragheb Walid and Ali Lasfar (2014) [9]on their work “Handwritten Digit Recogni-
tion using Sparse Architectures” apply sparse deep belief network along with auto 
encoder to a novel dataset which was released in ICDAR 2013 competition for hand-
written digit recognition. They discuss few impediments faced by them during model-
ing and also ideas to further improve the performance of the model 

Shuo Zhang et.al in their work (2014) [10]“Learning High-Level Features by Deep 
Boltzmann Machines For Handwritten Digits Recognition” propose a model using 
Deep Boltzmann supported by Support Vector Machines. The models learns high level 
features from DBM and non-linear data is classified using SVM.MNIST dataset is 
used for experimentation. 

3 Proposed System 

 In our proposed system we first pre-process the image using various data operations. 
Then train our model using convolutional neural network with keras and tensorflow. 
The image is then tested with trained model. The user is provided with a option to 
draw the number on the browser. The drawn number is then stored as a image in the 
system. Then the stored image is read and tested using our model and the predicted 
output is shown to user. 
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Fig. 1. framework for handwritten digit recognition 

 
In the above figure the modules are classified into 

3.1  Preprocessing 

The image is first pre-processed using some data augmentation operations. This is 
done to match the efficiency of the testing. Various operations like zooming, rotation, 
width shift, height shift, horizontal flip, vertical flip are performed on the image using 
a data generator. The number ‘1’ can be written in many styles by a person. It can also 
be written in a slanting way, or it may be written on the corners of the screen. Now the 
data generator zooms the image, performs rotation and stores the images which can be 
used to match the input image more rapidly. 
 

 
 

Fig. 2. sample MNIST dataset 
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3.2  Build CNN 

Convolutional Neural Network has been the most used model for handwritten digit 
recognition. Convolutional neural network have  input layer, hidden layer, output lay-
er. The RELU layer is used in the network to remove the non-linearity of the model 
and make it predict new models. Various layers in it are  
Input Layer: The input image is represented as [28,28,1] array(784 pixels) 
Convolutional Layer: The convolutional layer takes a square sized array of pixels and 
passes them through a  filter. The filter/kernel is a square matrix which of the same as 
the size of input square array. The dot product of the square array of input image and 
kernel is taken and product is later activated by a activation matrix 
Max-Pooling Layer: It is used mainly for down sampling of the image.  The maxi-
mum value in each input matrix is taken and placed in output. 
Fully-Connected Layer : This layer is used to classify the image using a classifier  

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3. CNN model summary 
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3.3 Dropout And Train 

 One of the most common problems faced by neural networks is over fitting. Over-
fitting is the phenomena whereby our trained model fits our training data very per-
fectly so that it is unable to classify the new data with accuracy. Models with over-
fitting show very high training accuracy but show very low testing accuracy. Models 
often stop when validation accuracy becomes worse. The over-fitting can be solved by 
a technique called dropout. Dropout is nothing but randomly dropping neurons at each 
layer with a pre-defined probability along with their connections. This ensures that no 
neurons are given very large weights. 
  

 

 

 
 
  
 
 
 
 
 
 
 

Fig. 4. neural network                                              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                          Fig. 5. neural network after dropout 
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3.4 Predict 

The final layer of neural network produces probabilities for each class using a classifi-
er like softmax classifier. Probabilities are given for each number from 0-9 is given 
and the class which has the highest probability is most likely to be the number written 
in the input image and is predicted as output. The user is given an interface to draw a 
number in the browser and the number is stored as image in the system. This image is 
read and transformed and given to the neural network and is classified.  
  

 
Fig. 6. model output 

4 Conclusion 

 Even though famous machine learning methods like RFC ,SVM provide a very high 
training accuracy their validations accuracy drops a little bit. But our models provides 
a very high validation accuracy of 99.6% and with the a very good efficiency. The 
accuracy and efficiency provided by this system is better than the existing models and 
will helpful in real-time application like Bank cheque processing, postal address veri-
fication, etc .Future works may be extended from classifying digits to classifying digit 
strings with the high accuracy like the one provided in the model.  
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Abstract. Heart disorder detection is to assist fitness care professionals in 
accurate prediction of sickness. Several researches are undergone the usage of 
statistical and statistics mining strategies. In the diagnosis of heart ailment, the 
scientific dataset having parameters and enter from complicated tests are used. 
The dataset consists of several coronary heart patient‟s record. The class alg o-
rithms are used to  are expecting the patient‟s coronar y heart sickness. The ob-
jective of the work is to discover the great classifier by means of calculating ac-
curacy of different classifiers. 
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1 Introduction 

Heart sickness describes various conditions that affect your coronary heart. There are 
sub diseases under the coronary heart disease such as blood vessel illnesses, along 
with coronary artery ailment; heart rhythm troubles (arrhythmias); and coronary heart 
defects. 

"Cardiovascular ailment” is the term that is often used interchangeably with “heart 
disease”. The conditions that blocks blood vessels may lead to a coronary heart attack, 
chest pain (known as angina) or stroke. Heart sickness includes some forms of prob-
lem that affects the muscles in the heart, rhythm or valves. Most of the variety of 
coronary heart ailment can be avoided or dealt with healthy choices of lifestyle. 

2 Related work 

Xenia Alba et.al. proposed a model that approximates the gross effect of abnormality 
between the specific geometry of the patients and reference model‟s average shape 
using a virtual remodelling transformation. The methodology used in this paper is 
Remodelling transformation and segmentation. The limitations of this paper are that it 
lacks in identifying the self-folding and maps the estimation of the appropriate land-
marks on to the normal shape space. 
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Semmlow et.al. proposed a model that improves where the sounds of high frequen-
cy are detected from the heart to identify in a better way of coronary arteries blood 
flow. The methodology used in this paper is Correlation analysis. The limitations of 
this paper are that it the data shown is cut down to one subject and to compare the 
SNR, signals and noise data between microphones. 

Leila Abid et.al proposed a model where incoming health data from CEP engine 
are processed by running analysis rules based on threshold than to use manual thresh-
old algorithm of statistical approach in which threshold according to recorded histori-
cal data are computed and updated automatically. The methodology used in this paper 
is Complex event processing(CEP). The limitations of this paper is that it lacks in 
large experiments are based on recorded cases and also lacks in considering other 
cardio vascular disease. 

Hong Tang et.al proposed a model for heart sound de-noising technique in which 
decomposition of singular value transformation of wavelet packet are used as a com-
bined framework. The methodology used in this paper is Adaptive filtering approach-
es; Fourier and wavelet transform and blind source separation technique. The limita-
tions of this paper are that the filtering approach gives moderate result due to the 
changing nature of heart sound signals. Other limitation is that important information 
of the signal in the range of noise might is reduced through the processing of wavelet 
transform. 

Rocha et.al. proposed a model that assesses the physiological data‟s predicted va l-
ue collected daily in a tele-monitoring study to detect heart failure at an early stage. 
The methodology used in this paper is K-nearest neighbour method. The limitations 
of this paper is that patients suffering from heart failure requires prediction of decom-
pensating events which still remains a challenge. The search for the optimal diagnos-
tic approach and the in ability to improve the outcome of these patients are other limi-
tations of this paper. 

John Hansen et.al. proposed a model of electronic stethoscope that has a digital 
signal processing unit for diagnosis or identification of CAD known as coronary artery 
disease. The methodology used in this paper is Cross validation technique and Princi-
ple component Analysis (PCA). The limitations of this paper is the noise problems 
because  of the features of low and high frequency bands that may not synchronize 
each other well and there by affect the stethoscope performance based on CAD-score. 

Jo-Ann Eastwood et.al. proposed a Wanda-CVD model designed to assist partici-
pants by using the wireless coaching Women‟s Heart Health Study (WHHS) to reduce 
the cardiovascular disease (CVD) risk factors with the help of smartphone-based 
RHM system. The methodology used in this paper is k-nearest neighbours and Ran-
dom Forest classifier. The limitations of this paper are that the study needs to be ex-
tended to a larger and more diverse group of black women and lacks in generalizing 
the solution to the entire population. 

Kalia Orphanou et.al. proposed an extended Dynamic Bayesian networks model 
that connects the temporal abstraction methods with Dynamic Bayesian networks 
applied for pre-diagnosis of the risk involved coronary heart disease (CHD). The 
methodology used in this paper is Bayesian Network and SMOTE-N (Synthetic Mi-
nority Oversampling Technique for nominal features). The limitations of this paper 
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are that it lacks in  assessing the model‟s vigorousness against the cut -off values that 
are chosen for temporal abstraction derivations. 

3 Proposed system 

Heart ailment detection is to help health care specialists, several researchers using 
statistical and statistics mining strategies. In the diagnosis of heart disorder, almost all 
systems that coronary heart disease in clinical dataset having parameters and input 
from complicated assessments. But there are happened some research to cast off the 
dangerous impact in coronary heart sickness. In this work, several coronary heart 
patient‟s information were accumulated, classification algorithm to predict the affect-
ed person‟s heart disorder. And we additionally discover the satisfactory classifier 
through calculating accuracy of various classifiers. 

 
Fig.1.Proposed Architecture of prediction of heart disease using Machine Learning Techniques 

3.1 Data Pre-processing 

Data Pre-processing performs a sizable function in Data Mining. The schooling sec-
tion within the Data Mining in the course of Knowledge Discovery will be very tough 
if the information incorporates irrelevant or redundant facts and unreliable statistics. 
The clinical facts include many missing values. So pre-technique is an obligatory step 
earlier than training the scientific records. A pre-processing technique and analyses 
the accuracy for prediction after pre-processing the noisy statistics. It is likewise dis-
covered that the accuracy has been extended to ninety one% after pre-processing. 
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3.2 Applying machine learning model 

Machine getting to know algorithms are investigated for assessing and predicting the 
severity of heart disorder. 

3.3 Artificial neural networks (ANN) 

In Artificial Neural Network, to start with the enter layer receives an input and it 
passes to a changed model of the input of the next layer. The layers among the enter 
and output are named as hidden layers and composed of multiple linear and non-linear 
transformation. 

 
 

Fig.2. Artificial Neural Network 

3.4 Support vector machine (SVM) 

Support Vector Machine approach has more correct and less mistakes in disorder 
prediction. SVM plays better with most accuracy in Heart Disease Diagnosis. Support 
Vector Machine (SVM) is a supervised system studying algorithm which may be used 
for each class or regression demanding situations. 

In this algorithm, points in a n-dimensional space is plotted where the value of eve-
ry feature can be the value of a specific coordinate. Then, we perform category with 
the aid of locating the top-rated hyper-plane that differentiate the 2 training very well 
in an iterative way that is used to decrease the mistake. 
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Fig.3. Support Vector Machine 

3.5 Decision Trees 

The standard cause of the usage of selection tree is to create a training version that 
may be used to expecting magnificence or price of target variables by using mastering  
decision regulations inferred from previous statistics. A dataset is split into smaller 
subsets and in parallel a related selection tree is developed incrementally. The result-
ant of a decision tree is a tree with decision nodes and leaf nodes. A decision node can 
contain two or extra branches whereas leaf node can either contain a category or deci-
sion. 

 
Fig.4. Decision Tree for numerical dataset 

4 Experimental study 

The dataset we used here is he publically available dataset that contains the numerical 
dataset of heart ailment. The implementation a part of this framework is executed by 
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using Rstudio. The function extraction is done through using Artificial neural net-
works (ANN), Support vector system (SVM),Decision Trees. 

 
 

Fig.5. Implementation of neural network 

Figure 5: Depicts the Implementation of neural network where it takes the data from 
the dataset and produces the neural network in which all the features are given as 
input and produces accuracy of this model. 

 
Fig.6.Implementation of Support vector machine 

Figure 6 Depicts the Implementation of support vector machine where it takes the 
data from the dataset as input and produces accuracy of the predicted output of this 
model. 
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Table 1.Confusion Matrix and Statistics 

 

5 Conclusion 

Table 1 shows the Confusion Matrix and accuracy for support vector machine. 

The proposed model helps to find out the fine classifier by using calculating accuracy 
of different classifiers. The class algorithms are used to predict the patient‟s heart 
disease. The final prediction end result is given to doctor/caregiver which will provide 
better remedy to the affected individual. 
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Abstract. The need to control of underwater swarm robots something other than 
a controller system, it wants a correspondences method. Subsurface corre-
spondences are troublesome under the most favorable circumstances thus exten-
sive period postponements and negligible data is a worry. The regulator ar-
rangement must have the capacity to deal with negligible and obsolete data. The 
control system should likewise have the capacity to control an extensive num-
ber of machine deprived of an ace switch, a dispersed switch method. This work 
portrays a control technique; this will provide accurate result of better co-
ordination. 

achintya.singhal@gmail.com,samee.syd@gmail.com 

Keywords: Robotics, Underwater, Swarm. 

1   Introduction 

Swarm Robotics is hard to characterize legitimately a swarm apply autonomy, be-
cause of extensive variety of utilizations. Perhaps, the most suitable definition is: 
"Swarm apply autonomy is the investigation of how extensive the quantity of moder-
ately straightforward physically typified operators can be structured to such an extent 
that a coveted aggregate conduct rises up out of the neighborhood connection among 
specialists and between the operators and nature" [1]. In this description, the principle 
attributes of a group apply autonomy are abridged: effortlessness of robots, complete-
ly conveyed scheme, scalable, vigor. They are needed to be described with particular 
key favorable circumstances, for example,    

1. Parallelism: normally a major, complex assignment is partitioned in several suber 
rand with every unit achieves a certain undertaking speedier than a solitary robot;  
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2. Easiness: this scheme is need with a great level of adaptation to non-critical failure. 
Practically speaking, if some robot comes up short the implementation of its er-
rand, the method will develop in a dynamic and novel setup that will restore the 
right working of the scheme;  

3. Scalable: the addition of the quantity of gadgets doesn’t debase the execution of 
the entire method;  

4. Heterogeneous: every part able to be portrayed with particular properties that will 
be successfully abused to achieve appropriate errands;  

5. Elasticity: a scheme must be re-configured with the finale objective to attain varied 
assignments and implement unique solicitations;  

6. Difficult Jobs: by and large, a solitary part couldn’t attain an intricate assignment, 
though a swarm able to, account of the joint capacities of the distinct gadgets;  

7. Inexpensive Alternate: gadgets are basic, humble to manufacture and less expen-
sive than a solitary ground-breaking robot. 

Regularly, Swarm Robots work dependent on certain feeling of natural motivation 
[4]. In the wisdom, the use of Swarm Intellect to aggregate mechanical technology 
could be distinguished as "Swarm Robotics". The feeling of the connection among 
bio-motivation, Swarm Intellect and Self-composed and Dispersed Method able to be 
clarified over the following figure 1. 
 

 
 

Fig. 1. Bio-inspired systems, Self-Organized and Distributed Systems and Swarm Intelligence 
are intersection among swarm robotics. 
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After a chronicled perspective, the principal probes methods of robots may be distin-
guished as Swarm Robots, were acknowledged in getting on 1940s. Grey-Walter and 
his group demonstrated a scheme of basic robotics communicating in an apparently 
communal way and by showing "complex conduct" [4], yet Swarm Intelligence turns 
into a functioning arena of investigation just in the 1990 and[9]G. Beni presented the 
idea of Swarm Intelligence by examining cell mechanical technology methods. De-
neubourg et al. in 1990’s presented the idea of stigmergy in robotics that carry on like 
ants [1], [2]. From that point forward, various analysts have created group and self-
composed systems [8] and have presented robots' practices roused by creepy crawlies' 
social association [3], [5], [6]. 

2 Swarm robotics classification 

Diverse sorts of ordering have been offered for Swarm Robots. In [2] creators suggest 
a scientific categorization with order prevailing examinations. In particular, they are 
splitting prevailing investigations into the maximum vital study headings. The five 
arenas they recognize are: demonstrating, conduct structure, correspondence, explana-
tory examinations and issues. The scientific categorization is abridged in Fig. 2. Con-
cerning demonstrating, creators discovered that displaying is an exceptionally reason-
able strategy for Swarm Robotics.  
 

 
Fig. 1. Classification of Swarm Robotics literature 
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Truth be told, there are a few dangers identified with the robotics that needs a social 
to pursue the tests. Ordinarily, to approve consequences, a highest no. of analyses is 
needed with reproduction then displaying of the examinations appears to be a power-
ful method to create the scheme effort. Other essential perspective identified with 
demonstrating in Swarm Robotics is scalability. For the most part, exhibit of scalabil-
ity of some control algorithm requires several robots. Costs identified with the utiliza-
tion of such various robots could be restrictive and demonstrating could turn into the 
main practical arrangement. 

In a natural system, people may calibrate their practices in their lifetime. By and 
by, they figure out in what way to live and to remain improved once outside settings 
alteration. In this Swarm Robots, analysts measured the social adjustment to control-
ling vast no. of robotics to achieve an undertaking on the whole.  

Correspondence is sub-separated into three sorts. The primary kind is by means of 
sensing and speaks to the least complex sort of correspondence dependent on the limit 
of a robot to recognize different robots and the items in the earth. At the point when 
robots utilize collaboration by means of nature, they think about it as a correspond-
ence standard (i.e., pheromone utilized from ant). Association by means of corre-
spondence includes express correspondence through direct messages. Investigative 
examinations incorporate investigations that add to the hypothetical comprehension of 
swarm systems. In this classification, techniques for arrangement of various issues 
can be incorporated. Besides, scientific apparatuses that permit a more profound un-
derstanding of the points of interest of Swarm-Intelligence schemes will be deliberat-
ed as a major aspect of systematic investigations.  

3 Underwater Swarm Robotics Coordination  

Submerged surface, it is almost difficult to construct "dialect" correspondence among 
a few some robots. So that model be assumed consequently remote aren’t appropriate 
and an altogether dissimilar models be planned in the present work to descript the 
cooperation instrument of dual under-water small scale robotics utilizing stigmergy, a 
time begat by Pierre-Paul Grasse(French scholar )[6], which implies collaborating by 
implication through condition.  

 
Fig. 3. The robot’s attraction/ repulsion 
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Here, two individual robots collaborate when one adjusts the earth and alternate reacts 
to the altered condition by a late period. In the present work, the earth of a robot is 
epitomized as an aversion/fascination demonstrates which can be seen in Fig.3. 

Anywhere, the dark driven roundabout standpoints for robotic R. The Fr is the 
wellness separation of Robotic R, which implies the separation Intelligent R willing to 
retain of different Intelligent. The Fa is inclination of Fr. At that point we are acquire 
most extreme wellness separation of Fa+Fr then least wellness separation of Fr-Fa. 
Afterward the meaning of shock/fascination display, uncertainly the separation of a 
near Intelligent R1 to Intelligent R is more noteworthy than Fa+Fr, R will change near 
R1 for fascination; else-if the separation is not as much as Fr-Fa, R must flee from R1

Likewise, if other Intelligent keeps running into the region anywhere the separation 
to R is [Fr+Fa,Fr-Fa], R would retain steady. Then we will called some region hard-
ness region of Intelligent R, which could be create the connection among Intelligent 
all the extra simple to gets remaining actually. Submerged external, a slight centime-
ter-like Intelligent is also little to make some move. It is important to conglomeration 
thousands or hundreds of like Intelligent to shape a swarm. At that point the swarm 
possibly indicates smart aggregate conduct and hold capacity to take a few activities. 
In this paper, in view of the component of synchronization communicated overhead, 
we will offered a straightforward instruction now which be able to total such huge 
numbers of Intelligent into a swarm.  

 
for aversion. Consequently an Intelligent can impact other just by changing the sepa-
ration among them, the synchronization of them could be acknowledged in a rounda-
bout way in such way.  

Imperative: Supposing here are 2 neighbors Intelligent Ra and Rb

 

. Every Intelligent 
receives the shock/fascination demonstrate in this Figure. 1 thru constraints Fa, Fr as 
its condition. In the event that the separation among them is Fr+Fa<D(Ra-Rb), at that 
point they all the while change near thru the speed V individually; Once the separa-
tion is Fr-Fa>D(Ra-Rb), at that point they at the same time run separated thru the 
speed V individually. Underneath rule 1, we know how to get the development proto-
typical to regulate the development of every Intelligent as Figure. 4. 

 
Fig.2.The movements typical of synchronization below Rule 
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In Figure. 4, (a)- (b) delineates the fascination development while (c)- (d) demon-
strates the aversion development under Rule. Fr-a, Fr-b is the wellness separation of 
Ra and Rb individually with same esteem and have same inclination Fa. V is a steady 
esteem. Not at all like the models communicated in numerous inquiries about where 
the worldwide data will be united thru altogether the person of swarms, the replicas 
here in submerged situation are just data confined. So the in the end development 
calculation of an Intelligent underwater able to be communicated as beneath: 

                                                           (1) 

Anywhere, N is the aggregate no. of swarm robots, Si is an Intelligent sets which 
component intelligent will be understood by robots exclusive its constrained degree. 
Though altogether robots transfer underneath this basic association calculation de-
pendent on succinct Instruction, they would be connected each other with the accumu-
lation come from into genuine. In addition, to stay away from the misuse of vitality, 
once the swarm intelligent originates into accumulation express, every person inside 
swarm ought to in security zone retain immobile and demonstrate non-association. In 
this movement demonstrate appeared in Figure. 3, the separations among intelligent 
Ra and Rb

In the meantime, the width of the steadiness region is 2F
 will alter 2V from period t to t + 1 in view of intuitive movements.  

a. Then if to need Rb make 
certain to derive into soundness region of Ra specifically, it ought to be 2V<2Fa or 
V<Fa. What's more, in the association demonstrate, if the inclination Fa

4 Usage of the undertaking of Z co-ordination  

 is too little, it 
would be excessively troublesome for another robot, making it impossible to go into 
soundness zone. Despite what might be expected, If Fa is too substantial, the wellness 
separate Fr will end up good for nothing. So Fa in movement model ought to be 
properly set. In this paper, we set Fa=Fr/15 and get a perfect outcome from relative 
reproductions. Likewise, the speed V in movement prototypical ought to be properly 
set. On the off chance that V is too little, the swarm robotics will be too ease back to 
come into total for absence of vitality. In the event that V is too substantial, particular-
ly V>>Fa, albeit every robots be able to move quicker, the swarm robots likewise be 
hard to total for a lot of swaying in discovering strength zone keeping still.  

With the end goal to test the accord controlled a basic undertaking was given. The 
swarms of intelligent were to watch a square way characterized by four waypoints. 10 
recreated Video Rays were made all at various profundities to stay away from crash-
es. Maintaining a strategic distance from crash along these lines evacuated one pa-
rameter and accordingly improving the reproduction. As observed the circulation of 
the robots is considerably more even. How about we take a gander at one of the robots 
as observed by the robot behind it. 
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Fig. 3. The robot plots (Z’s synchronization is constant and so disregarded) 

Fig.5 demonstrates the movement of an intelligent discovering its 1st waypoint then 
after that beginning to change around the square of 4 waypoints. It demonstrates the 
last or given known positions, the anticipated plot and the real plot. The anticipated 
plot looks frightfully wrong in spots while the given positions dependably look right. 
This is deluding in any case. The given positions are in every case right however they 
are just substantial at specific focuses in time. A superior method to take a gander at 
this is by taking a gander at each organizes after some time.  

5 Conclusion 

In this paper, we right off the bat offered a system of synchronization for subsurface 
swarms smaller scale robots, with after that everywhere this instrument we additional-
ly offered 3 straightforward instructions and comparative procedures to acknowledge 
conglomeration with arrangement then running of subsurface swarm robots. The via-
bility of these procedures is demonstrated thru a lot of reenactments. As should be 
obvious, simply utilizing a few basic rules, the aggregate conduct of a swarm intelli-
gent is able to demonstrate a perplexing insight to adjust to the earth. This wonder 
will provide us numerous motivations to enhance our capacity to tackle composite 
issues. 
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Abstract.Magnetic resonance is one of the imaging modality through which 
medical images can be diagnosed. Each modality like imaging (MRI), Ultraso-
nography (US), IntravenousUrography (IVU), computed Tomography (CT), 
Angiography (AG) has their own advantages and disadvantages in various as-
pects like formation, sensitivity, resolution, level of invasive and cost. Both 
MRI and CT scan give same information in regarding to kidney imaging. How-
ever in MRI, the material gadolinium is associated with NephroenicSystemic 
Fibrosis (NSF), which decreases the kidney functioning. The measurement of 
size and shape of the kidney and evaluation of pelvis and ureters is done by 
IVU. The major drawback is that, there may be renal failure due to radiation 
and 1V contrast administration. In CT the tomographic image is formed by 
computer processed image, where more information is same as ultrasound. The 
major advantages are excellent spatial/contrast resolution and low cost. Howev-
er there is a major drawback of exposure of radiation and contrast dye causes 
damage to kidney. In Radiography, the kidney stones are distinguished by the 
ratio of absorption over dark field signal. The limitation of radiography is that it 
can determine only the intensities of average signal through the projection of x-
ray direction. In this project enhancement (Smoothening and Sharpening) tech-
nique is used in order to contrast the image. We use the active contour segmen-
tation in order to extract the particular portion of image and then deep neural 
network is used in order to classify the various types of stones. 

balasrb2000@gmail.com 

Keywords: Ultra Sound Image, Deep Neural Network, Feature Extraction, Re-
gion of Interest 

1 Introduction 

The ultrasound images of kidney are obtained and they are preprocessed by forthcom-
ing steps such as Gray scale conversion and Smoothening filter in order to increase 
the quality of image. Later the image is splitted into various sections of images then 
the images are cropped further for number of times using feature extraction method. 
The proposed method partitions an image into an arbitrary number of sub regions and 
tracks down salient regions step by step. 
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On comparing the output with the desired input, yields an error signal, which is 
propagated back until retina is reached. Based on the inputs it had received during the 
forward pass and the returning signal, each neuron adjusts its weight. Here we use 
back propagation algorithm. In this paper, the ultrasound images are used todetermine 
the types of stones using its intensity and shape. A safe detection technique is intro-
duced. 

2 Existing System 

The images of kidney are obtained and the quality of image is improved by the   
method called preprocessing. Then the image is splitted into many section of images 
then the images are cropped for many number of times using feature extraction    
method. The 2nd and 3rd

2.1 Output – Normality 

features of the kidney image are extracted by using Histogram 
based Difference and Sum model. The identification of kidney abnormality is identi-
fied using segmentation algorithms. Only identify the kidney is normal or abnormal. 

The kidney is classified depend upon the values of feature based on calculation of 
haralick features and histogram. Required range of features are obtained for the nor-
mal image based on this value classify the image is abnormal or normal. The draw-
backs of Existing systems are it identifies if the kidney is abnormal or normal and it 
cannot classify the types of kidney stones. 

3 Proposed System 

In our proposed system, contour segmentation concept is implemented for identifying 
the best image from the kidney images came. The classification process here reduced 
complexity because of the region of interest is being used. This kind of design with 
segmentation and ROI hence reduce the complex modeling done in the existing sys-
tem. The accuracy level of the proposed classifier is also improved by region selec-
tion. The block diagram of proposed system is as shown in the Fig 1. 
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Fig.1.Block diagram of Proposed System 

3.1 Input Image 

Ultrasound images of kidney are taken as input image shown in the Fig 2. Various 
images are taken from the web. 

3.2 Preprocessing 

If the input images are color images means we are convert to gray scale from that 
color images. Using filter to remove the noise in the images and Smoothening and 
sharpening method used to contrast the image. 

The ultrasound images of kidney are taken and converted into gray scale for easy 
processing as shown in the Fig 3. Using the following code theUltrasound images are 
converted into gray scale images. 

3.2.1 Gray Conversion 

 
Fig.2.Input Image                                       Fig.3. Gray Image 

Low Pass Filter is used to minimize the speckle noise in image of ultrasound. It is to 
calculate average of a pixel and all of its neighbor pixel values.  Gaussian Low pass 

3.2.2. Filter 
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filter is used to smoothening as shown in fig 4 and sharpening as shown in fig 5 in 
order to contrast of the image.  It has lower Root Mean Square Error and higher Peak 
Signal to Noise Ratio. The Gaussian filter is a type thatbelongs to image-blurring 
filters which uses a function known as  Gaussianfunction which is used to calculate 
the transformation that are applied to every pixel of the image. Equation for Gaussian 
function is given in one dimension as follows: 
 

G(x) = 1𝑒−𝑥/𝜎

√2𝜋𝜎2�      (1) 

Whereas in two dimensions, it is the multiplication of two Gaussians, each in one 
dimensions. 
 

G(x) = 1𝑒−𝑥2+𝑦2/2𝜎2
√2𝜋𝜎2
�                  (2) 

3.3 Active Contour Segmentation 

The Active Contour Algorithm begins with requiring the user to construct a rough 
contour enclosing the object to be tracked. This contour is known as the initial user 
approximation as shown in the Fig 6 and can be of any shape and size as shown in the 
Fig 6. 

 
Fig.6.Initial User Approximation                    Fig.7.  Iteration Active Contour Segmentation 

 
Instead of having the user draw the curve out explicitly, the active contour algorithm 
simplifies the procedure by allowing the user to click points that surround the object. 
These points are the basic formation of the active contour. Active contours are also 
known as Snake, serves as the framework for obtaining the contour of object outline. 
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The framework reduces energywithin the present contour as a sum of external and 
internal energies as shown in Fig 7.Internal energy controls thecurvature, shape of 
contour, controlling, regulating the shape, etc., 
Finally, after applying active contour the segmented images are processed for further 
purpose as shown in the Fig.8. 

3.4 Feature Extraction-ROI 

Region of Interest can be defined by creating a binary mask, which is a binary image 
that has the same size as the image you want to process as shown in the Fig 9. In 
mask image, the pixel which define the Region of Interest are made as 1 and the other 
pixels are made as 0 as shown in Fig. 9.More than one ROI can be defined in an im-
age. Regions of the image will be in geographic nature, either defined by specific 
intensity range or by polygons that surrounds contiguous pixels. In the latter case, the 
pixels are not necessarily contiguous. For ROI’s that enclose an area, each ROI is 
defined by the closed path outline that encloses the region. 
 

 
Fig.8. Flowchart for Proposed system 

The interested regions are samples which are present in a data set that are determined 
for a specific purpose. The concept of a Region of Interest is generally used for many 
applications. From fig 10, the stone boundaries can be specified in a volume or on an 
image for the measurement of its size purpose. 

Initial 

Segmented Image 

Internal Energy 

External Energy 

Contrast Image 
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                      Fig.9. Masked image                  Fig.10. Abnormality or Normality dialogue                           

3.5 Deep Neural Network Classifier 

Deep learning means that the Stacked Neural Networks; ie., the networks are made of 
many layers. The layers are made of different nodes. The computation for the outputs 
will be made at the nodes.  The node combine the different inputs from the data with a 
co-efficient sets, or dampen the input or weights that amplify, hence the algorithm is 
trying to learn the assigning of inputs for the task. As shown in Fig 11, this input is 
more useful in classifying the data without any errors. The weight-input products are 
added the sum is given through nodes which is called as activation function, in order 
to find out the extent of signal passing through the network further to make some 
effect on the actual outcome, ie., almost the classification.  

 

 

Fig.11. Input Image to Neural Network                       Fig.12. Deep Neural Network 

From the ROI input to the Deep Neural Network (DNN). Then the deep neural net-
work will classify the type of stone. 
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3.6 Classification of Stone 

The input Ultrasound image after segmentation is given to the classifier. Depending 
on the shape of the stone, they are further classified into four types of stones namely 
CysineSone, Calcium Stone, Struvite stone, Uric acid stone. 

4 Results and Discussions 

The proposed work is completed by using Deep Neural Network, active contour seg-
mentation and MATLAB 2014.From the database of the ultrasound kidney images, 
we determine the types of stones. The input ultrasounds images are converted into 
gray image.Ultrasound images have noises using Low pass Gaussian filter remove the 
noise from the gray images. Smoothening and sharpening process done to contrast the 
image. From the contrast image segment the portion of kidney using Active contour 
segmentation. By this method identify the portion of abnormality in the image and 
segment that portion for further process. In the segmented portion, applying the con-
cept of Region of Interest to identify the stone presence or absence in the image. 
Depending upon the absence or presence of stone move to next process. If identify the 
presence of stone ,then by using Deep Neural Network processing the image by Back 
propagation and identify the type of stone such as Struvite stone, Uric acid stone, 
Cystine stone as shown in Fig 13. a, b. & c. respectively. 

 

 
Fig.13.a.Output of classifying Struvite Stone 
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Fig.13.b. Output of Classifying Uric Acid Stone 

          

Fig.13.c.Cystine stone 

Calcium stones are formed due to eating oxalate rich food. Struvite stones are 
strengthening by the infections of bacteria at hydrolyzes urea to ammonium and in-
creases PH value of urine to alkaline or neutral values. A rich diet rich in purines will 
increases the acidic level of urine. Purine is nothing but a colorless substance in ani-
mal proteins, such as shellfish, fish and meats. Cystine stones formed in the kidney 
due to an acid that created in the body which is leaked into the kidneys as the urine. 
Depending on the shape, each type of stone is classified by using classifier. 

5 Conclusion 

Thus in this paper, the ultrasound images are used to determine the types of stones 
using its intensity and shape. A safe detection technique is introduced. Thus disad-
vantages in the existing technique are eradicated. The advantages such as safe, accu-
racy of kidney stones are achieved. Thus completed the performance of an image 

457



9 

analysis for feature extraction from the different groups of kidney Ultra Sound images 
namely as Cystine stone, Calcium stone, Struvite stone and Uric Acid stone. 

This paper identifies four types of kidney stones only. In future it can be enhanced 
by adding more types of stones and also other abnormalities like Cyst, Bacterial infec-
tion, etc., if possible. In future, these methods can be applied to a huge data set with a 
broad spectrum of kidney diseases and fully automated intelligent system can be de-
veloped to assist in the classification of kidney from the ultrasound images. Increasing 
the accuracy of the classification depend on the current investigation whose objective 
is to create a classification of image through intelligent automation system. 
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 Abstract. Breast Cancer is the tumor that occurs most commonly in women 
and follows lung cancer in the most common cancers. Mortality rates caused by 
cancer can be reduced if early detection and treatment mechanisms are institut-
ed. With recent advances in Deep Learning and Computer Vision, its applica-
tion in diagnosis through pattern recognition is fast emerging. This paper com-
pares the classification performance of two convolutional neural network mod-
els into benign and malignant subclasses for a breast cancer histopathological 
dataset. The first is built on Inception v3 architecture while the second contains 
residual connections in the Inception network called Inception ResNet v2. Per-
formance has been enhanced by augmenting the data. Time taken to train and 
computational cost have been reduced through transfer learning. The results 
show accuracy from 85.9% to 91.3% on Inception v3 model. Inception Resnet 
v2 model performs better than Inception v3 with accuracies ranging from 
89.8% to 94.6%.. 

Keywords: Breast cancer, Convolutional Neural Networks, Image Classifica-
tion. 

1 Introduction 

Breast cancer is the most commonly diagnosed (24.2%) amongst all cancers and the 
leading cause of cancer death in women [6][7]. Histopathogical classification of 
breast tumors involves distinguishing between morphological features of tumors. 
Breast cancer can be broadly classified into invasive ductal carcinoma (IDC) and 
invasive lobular carcinoma (ILC). The IDC class is further divided into five malignant 
and four benign sub-classes. The malignant IDC sub-classes are tubular, medullary, 
papillary, mucinous and cribiform carcinomas while adenosis, fibroadenoma, 
phyllodes tumor and tubular adenoma are the benign IDC sub-classes. [8][9] 

Accurate diagnosis can lead to employment of appropriate treatment thereby in-
creasing survival rate. The cancerous regions are detected by histopathologists who 
manually examine the slides for irregular cell shapes or non-conforming tissue distri-
butions. If not trained properly, this may result in an incorrect diagnosis. Due to the 
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heterogeneity in breast cancer sub-types, histopathology is considered a subjective 
science. Moreover, a lack of trained specialists would delay the treatment process. 
Hence, there is a need for automated diagnosis, which can reduce the human error-
rate and dependencies.  

1.1 Related Work 

The work of Spanhol et al [1] introduces a dataset called BreakHis of 7909 breast 
cancer histopathology images comprising varying magnification factors of 
40X,100X,200X and 400X acquired over eighty-two patients containing 2480 benign 
and 5429 malignant images. Additionally, it proposes a baseline classification per-
formance obtained by four different classification models trained to detect the key 
points and extract the features. The feature sets are obtained by manual extraction 
through texture representations like Local Binary Patterns, parameter-free threshold 
adjacency statistics etc. Popular classification algorithms such as 1-nearest neighbor 
(1-NN), quadratic linear analysis (QDA), Support Vector Machine(SVM) and random 
forests are used to assess the datasets. The configuration of PFTAS descriptors trained 
by SVM classifiers obtained the best overall performance of 85.1%. The limitation of 
the work is employment of manual feature extraction techniques. 

Authors Bardou et al [2] compare two approaches for binary and multi-class classi-
fication of histopathological breast cancer images. The first approach extracts a set of 
handcrafted features which is encoded by bag of words model, locality constrained 
linear coding model and trained by support vector machines. The second approach 
involves designing a convolutional neural network for the problem. Data augmenta-
tion has been executed to understand its effects on performance of the models. The 
results indicate that convolutional neural networks outperform handcrafted feature-
based classifier and data augmentation techniques increase the performance for a few 
classes while it has a deterring effect for other classes. 

 In [3], the paper proposes the application of fine-tuned pre-trained convolutional 
neural networks for classification. The tasks are:  

1. Classification of various cancer types using Tissue Micro Array (TMA) samples 
into breast cancer, bladder cancer, lung cancer and lymphatic cancer. 

2. Classification of breast cancer into various sub-classes using the BreaKHis[1] da-
taset. 

ResNet V1 was used for the above tasks and the performance was compared with 
the Inception networks. ResNet versions performed better with an overall accuracy of 
99.8% for cancer classification and 94.8% and 96.4% for breast cancer multi-class 
classification for benign and malignant types respectively. 

2 Proposed Work 

In this work, multi-class classification of breast cancer histopathological images on 
two different convolutional neural networks is presented along with a comparison of 
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the performance. The dataset used in this paper, BreaKHis[1] consists of microscopic 
biopsy images of benign and malignant tumors. The benign and malignant sub-classes 
are eight in total, with four sub-classes under each type. The four benign types are 
adenosis,fibroadenoma, phyllodes tumor and tubular adenoma while the four malig-
nant types are ductal carcinoma, lobular carcinoma, mucinous carcinoma and papil-
lary carcinoma. The images are distributed across four different magnification levels - 
40X,100X, 200X and 400X. 

 

 
(a) 

 

 
(b) 

 

 
(c) 

 

 
(d) 

Fig. 1.Images of breast benign adenosis tumor as seen in different magnification factors- a) 
40X b) 100X c) 200X d) 400X 

 

2.1 Data Pre-processing 

Data pre-processing included data augmentation and pre-processing steps for Incep-
tion v3 and Inception-Resnet-v2 networks. 

Data Augmentation 
Data Augmentation is a technique of creating new data from the existing data through 
a series of transformations. It prevents over-fitting of the model. Real-world condi-
tions where the target application is employed may be in a different orientation, or 
lower image quality. This discrepancy is accounted for, by training the neural network 
with added data that has been modified by a series of transformations.  

Transformations such as flipping, rotation at 90o, 180o and 270o and addition of 
white noise, along with a random combination of all three methods were performed 
for every image. The resultant data consists of 86,131 images, approximately ten-fold 
increase in the number of images. The pre-processing steps were then executed by 
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conversion from PNG type to JPEG and JPEG decoding for training on Inception v3 
due to the requirements of the pre-trained model and conversion into a TFRecord 
format for creating a tensor, according to the pre-requisites of the Inception-Resnet-v2 
model. The augmented dataset was split randomly with 80% for training, 10% for 
testing and 10% for cross-validation. Both testing and validation sets were hold-out 
sets i.e excluded from training.  

Table 1.Increase in number of images by Magnification factor after Augmentation 

Magnification Number of images added during  
augmentation 

40X 19,631 
100X 20,656 
200X 19,876 
400X 18,059 
Total 78,222 

 

Table 2.Image Distribution by Magnification Factor and Class after Augmentation 

Magnification Benign Malignant Total 

40X 6875 14,751 21,626 

100X 7084 15,653 22,737 

200X 6852 15,037 21,889 

400X 6468 13,411 19,879 

Total 27,279 58,852 86,131 

 

 

 

(A) 

 

(B) 
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2.2  

 

 

 

 

 

 
 
 
 
 
 

2.3 Inception and Inception-Resnet Architectures 

Inception v3 architecture [4] was proposed by Szegedy et al to scale up while utilizing 
the added computation as effectively as possible. The existing Inception architecture 
was modified by factoring the convolutions and making the filter banks wider instead 
of deeper to remove representational bottlenecks. The fully connected layer is batch 
normalized and label smoothing is used as a regularization component. The work of 
Szegedy et al [5] proposes residual connections in the Inception architecture to under-
stand the implications. The architectural changes made were introduction of a filter- 
expansion layer after each Inception block to compensate for the dimensionality re-
duction and batch normalization of only top layers but not the summations. The au-
thors find that there is acceleration in the training time and an increase in performance 
when compared to pure Inception networks by a thin margin.  

2.4 Transfer Learning  

Transfer learning is the application of a previously learned source on a related target 
task. The weights from a trained Machine Learning model are transferred to the new 
model. Learning from scratch is often not practical due to the convergence problem 
and computational cost. Transfer learning reduces the training time, computational 
cost and leads to faster convergence. In this technique, the last layer of the Convolu-
tional Neural Network is fine-tuned according to the current dataset. It can be em-
ployed only if the target problem needs to be trained on a dataset that is smaller than 

 
(C) 

 
(D) 

Fig. 2.Images of ductal carcinoma at 40X zoom after augmen-
tation 

(a) Original image before augmentation 

(b) Rotation by 90 degrees 

(c) Addition of white noise and flipping 

(d)Flipping of image 
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the pre-trained model. In this work, the Inception and Inception-Resnet models are 
pre-trained on the ImageNet dataset which consists of 1.2M images which is larger 
than our dataset. Transfer learning was adopted by updating the weights of the final 
layer continuously. Fine-tuning of the hyper-parameters was employedduring evalua-
tion to increase the accuracy of the system.  
 

 
Fig. 3.Architecture of proposed work 

2.5 Experimental Results 

The model recognizes the sub-class of every benign or malignant image in a given 
zoom level. The results are organized by zoom level for a given network. The perfor-
mance metric used is accuracy which is defined as  
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Table 3. Experimental Results distributed by Magnification Factor, Class and Convolutional 
Neural Network 

Zoom 
Level 

Class Number of it-
erations 

Accuracy (%) 
Inception v3 Inception 

Resnet v2 
40X Benign 4000 92.8 94.6 

Malignant 4000 85.9 89.8 
100X Benign 4500 91.3 93.4 

Malignant 4000 84.3 87.9 
200X Benign 4000 89.5 92.0 

Malignant 4000 77.6 79.2 
400X Benign 4500 86.5 90.3 

Malignant 5000 81.7 83.8 

 
 

Fig.4.Progress of training and validation accuracy over 4000 iterations in Inception v3 
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Fig. 5.Progress of cross-entropy loss function during re-training for training and validation 

accuracy for 4000 iterations 
 

3 Conclusion 

This work compared the performance metric- accuracy of two convolutional neural 
networks for classification of histopathological breast cancer images into benign and 
malignant sub-classes. It was seen that Inception Resnet v2 performed better than 
Inception v3 by a small margin. The classification accuracies varied between zoom 
levels, following a pattern of decrease in accuracy with an increase in magnification 
factor. Classification of benign sub-classes performed better than malignant sub-
classes due to a higher number of images for malignant data, which may have led to 
overfitting. The accuracies obtained by Inception v3 network were 92.8% and 85.9% 
for benign and malignant classes respectively, while Inception ResNet v2 classified 
with accuracies of 94.6% and 89.8% for benign and malignant classes. 
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Abstract— An Intelligent Parking Reservation System using RFID is proposed in this 
paper. In recent times, with the increase in population and the number of cars 
manufactured and with minimal and congested parking spaces available, people in 
metropolitan cities find it difficult to find space in parking lots and hence waste a 
considerable amount of fuel and time. In order to provide a solution to these kinds of 
flaws we have come up with a Smart Parking Reservation System which we believe 
will help sort out and organize parking lot problems in various destinations across the 
city.  
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1 Introduction  
In recent times with the advancements in traffic management system, there arise a 

need in smart parking systems for reducing  man power and enhancing automation. 
The system branches out from the roots of IOT. The main objective is to reduce 

the amount of time and fuel that is wasted in parking lots. The most common method 
of finding a free parking space is to search, manually out of luck and experience. Our 
system acquires data through RFID, Internet and wireless networks to obtain 
information about free parking spaces. 

The present study proposes a work based on the internet using the IOT. The 
system uses an RFID tag and reader which is used to sense the incoming and outgoing 
cars in the parking space. Ultrasonic sensors are fixed in each parking space which 
helps to identify whether the parking space is occupied or free. The information about 
the status of the parking space is transferred to the internet using a gateway. The user 
is able to view the status of the parking space displayed in the website. The system 
uses several innovative techniques such that the parking spaces can operate 
automatically. The wireless system is made possible using an Arduino. 
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Entry 

2 Existing System 
 

    In the existing system there are routers and cloud based servers that help to 
obtain the status of the parking spaces feed it to the sever using a wireless sensor 
network in order to provide the status of the parking lot as shown in Fig1. The status 
of the parking lot is displayed on a screen; the overall status of the parking system is 
also updated in real time. Depends up on the time the payment for parking can be 
calculated by the system and parking space has been allotted.  

 
  
 
 
 
  
 
 
 
 

 

 

 

  Fig. 1. Block diagram of Existing System 

 
2.1 Drawbacks of Existing System 

Making use of cloud server and routers are not reliable, Vulnerability to attack, 
Limited control and flexibility, Cloud computing platform dependencies, Cloud 
computing costs, They are protocol dependent, Lack of security and privacy. 

 
3  
 

Proposed System 

This paper proposes a smart parking reservation system as shown in Fig 2. using 
RFID. RFID works on the principle of automatic identification of objects using 
electromagnetic fields and tracking the electronically-stored information of the tags 
that are attached to the objects. A transmitter and a receiver are present in a RFID tag 
or labels. The RFID has two functions: processing and storing information and 
transmitting and receiving a signal. Microchip performs processing and storing of 
information and antenna does transmission and reception of signals. The RFID tag 
and reader are attached to the car and the parking lot respectively. It helps in counting 
the number of incoming and outgoing cars respectively. There are ultrasonic sensors 
installed in the parking spaces to determine whether the parking space is empty or 
occupied. The data is transferred to the server using a gateway using Ethernet shield. 
The resultant status of the parking lot can be viewed using our own website. 

 
 

ARDUINO RFID 
Reader 

RFID 
Reader 

1. Estimation of Total no. of                                         
Parking Spaces.       
2.Calculation of  Percentage of Free    
Spaces. 
3. Model Map. 
4. RFID Tag 
 

Screen 
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Fig. 2. Block diagram of proposed system 

 

 
3.1  Advantages of Proposed system  

The existing system has LCD display which is not so efficient in displaying the 
condition of the parking space. Using an ultrasonic sensor instead of routers makes 
the process more efficient. Avoiding Cloud servers makes the process more effective. 

 

4  
 

Hardware Architecture 

 
4.1  RFID (Radio Frequency Identification) 

Radio-frequency identification (RFID) is an automated system which is used to 
identify and track the tagged objects automatically. It uses electromagnetic field to 
accomplish this. The tags contain electronically-stored information. A RFID system 
contains a tag or label and a reader. A transmitter and a receiver (an antenna) is 
embedded in to the RFID tag. The RFID tag also contains a microchip to process 
(modulating and demodulating the radio frequency signal) and store information in a 
non volatile storage. 

The DC signals present in the incident radar signals are collected by the RFID tag. 
The RFID tag also uses either a fixed or programmable logic device to transmit and 
collect data from the sensor.  

RFID has the ability to identify individual items which is a specific quality of it in 
identifying objects. Tags are immune to adverse conditions like environmental (dust, 
chemicals etc.,) and physical conditions (damage due to man-handling. More than one 
tag can be read simultaneously. RFID tags are made compatible with sensors. 

4.2 Advantages of RFID 
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    Fig. 3. Hardware components 

 

 
4.3  ARDUINO UNO 

Arduino is an open source platform. It has a microcontroller that can be physically 
programmed and an Integrated Development Environment(IDE) that can be interfaced 
to a computer. Arduino uses simplified version of C++ which makes it very popular 
among the users as it is very easy to understand and alter the programs according to 
the requirements. Arduino is compatible with many sensors. It is used for building 
interactive projects that can get data from the physical or digital world process it and 
provide the required solution. Shields are pre fabricated circuit boards that  can be 
added to Arduino boards  to provide additional functions like motor control, LCD 
screen control, wireless communications etc. 

 
4.4  

 Ultra sonic censors are used to measure distance from an object using sound 
waves. The distanced is calculated by transmitting and receiving the reflected sound 
waves. The distance is calculated by calculating the time difference between the 
transmitted and received signal. the transmitted and received signal is required to 
maintain a particular frequency. There is the possibility of the bounced signal from 
the object to get deflected from the path before reaching the sensor because of the 
objects position. The size of the object also is a important feature in reflecting the 
signal. If the object is too small it may not be possible for the object to reflect the 
sound signal. Some objects like fabric cloth, floor carpet, etc can absorb all of the 
sound waves, so that the sensor does not have the possibility of sensing the signal 
accurately. The above factors are to be considered while programming a device using 
an ultrasonic sensor. The 

Ultrasonic Sensor  

advantages of ultrasonic sensor is 

 

high frequency, high 
sensitivity, high penetrating power and it can easily detect the external or deep 
objects. 
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5   
 

OPERATION OF RFID 

 The objects detected using RFID method need not be presented in the 
visibility of the RFID reader as the RFID technology uses Radio signal to detect the 
object. To accomplish the object recognition using RFID, it utilizes three components: 
an RFID tag or smart label, an RFID reader, and an antenna. RFID tags are used to 
send data to the RFID reader (also called an interrogator). The antenna is an integral 
part of the RFID tag which is used to send data to RFID reader. 
 The major advantage of RFID over the traditional barcode reader is that the 
barcode reader uses line-of-sight-technology. The barcode is seen by the barcode 
reader. That is the object has to orient before the barcode scanner for it to read the 
barcodes available over the object. But in RFID technology the object that has to be 
read may be kept externally or in a deeper area. For example, an RFID tag attached to 
an automobile or a pharmaceutical product  during production can be used to track its 
progress through the assembly line or to hte ware house respectively. In the proposed 
paper the RFID tag and reader is used to estimate the number of incoming and 
outgoing cars.   

 

 The software that is used to create the website for our project is basically 
notepad C++.The programming has been done using HTML, CSS and Bootstrap. 

6   SOFTWARE USED 

A. 
Hypertext Markup Language is a standard markup web based language for 

developing web pages and browser applications. A HTML document contains many 
HTML tags and each tag has different content. 

HTML 

B. 
Cascading Style Sheet is a web page design language proposed to develop 

presentable web page. It uses HTML for writing codes. 

CSS 

C
Bootstrap is a tool for front-end development. Bootstrap is for developing web 

pages and browser applications. It consists of HTML and CSS-based interfaces to 
develop the front end design.  

. BOOTSTRAP 

 

 
7   EXPERIMENTS RESULTS 

The RFID counts the number of incoming and outgoing cars and the WSN 
consisting of the ultrasonic sensor interfaced to the server using an Ethernet shield 
provides the desired output in the website. The user can now access the website to 
view free parking spaces which saves time as well as fuel. 

The website is designed in such a way that it is easy for the users to access the 
page and get the required information quickly and accurately  as shown in Fig 4. 
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Fig. 4. Parking stalls along the carriage way 

 

 
8  Conclusion 

 In this paper it is proposed that the smart parking reservation can be made 
using RFID. The RFID helps in counting the number of incoming and outgoing 
vehicles. The ultrasonic sensor helps in determining the empty spaces and status of 
the parking lot which can be viewed through a Website. The proposed system has 
been evaluated with various vehicles and it is found to be satisfactory. 
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Abstract.The product improves the emotional state of a person. When a nega-
tive emotion is likely deduced the system uses predefined methods to assist the 
individual to enhance their emotional state to attain stability. This helps in ena-
bling an individual recognize the stress in its earlier stages so that they could 
take proper care towards it. It also acts as an alert system to caution the adverse 
levels. This is implemented by considering 3 parameters such as facial expres-
sions, GSR and HRV of the user. 
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1 Introduction 

WHO [World Health Organization] stated that “stress has become a worldwide 
epidemic”, it is observed in all age groups and genders? One of the crucial issues in 
today’s trend of lifestyle is the emotional instability. Emotional disturbances can re-
sult from external factors (e.g., events, situations, environment) or internal factors 
(e.g., expectations, attitudes, feelings). Common causes for it include physical causes, 
such as illness or injury, and mental (psychological) causes, such as anxiety or fear. 
Ongoing, chronic stress causes many health problems, such as depression, anxiety, 
and personality disorders and various cardiovascular disease. It can also be fatal by 
leading to suicidal scenarios, in the recent times the rate of suicide due to stress has 
increased enormously. In the busy lifestyle individuals do not tend to show more at-
tention to minute changes of their behaviour which is eventually hazardous to them. 
The current generations mostly neglect the minute warnings their body and behav-
ioural changes provide them and encapsulate it within their work. But detection of 
something like this in the initial stages tends to be more beneficial than taking it to be 
cured in the advanced stages. 
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2 Ideology  

Our system helps monitoring personnel of their emotional traits and intimating 
them on any abnormal behaviour detection. Thus, it provides the required external 
provocation for the person to realize their state. The system also extends to produce 
initial level of base therapy by suitable methods such that the individual is given aid to 
stabilize their state. The initial stages are tried to be improved by providing the user 
with this therapy which can also be customizable according to the user individual in-
terest. In adverse scenario it functions as an alert system that warns the user that they 
need advanced assistance. The system takes as input the parameters proportional to 
emotions such as facial recognition, cardiac functionality and galvanic skin responses. 
We utilize multiple input parameters to obtain higher efficiency. 

3  Scope  

It can be utilized by all age groups and genders. The device can be easily adopted 
since technology has become a part of everyday lifestyle. The device can be used at 
various environments such as home, office, etc based on user’s convenience and need. 
It can be extended to other parameters such as anger management, depression etc. The 
system enables a person to analyze his state of behaviour which otherwise he might 
have not accepted and provide necessary steps to overcome it in a more personal and 
confidential way. It can also be extended in applicability such as applying it at shop-
ping markets for the product manufactures to obtain a first-hand data on the response 
of user towards their product and any other such customization usage. 
 

4  Related Work 

In [1] they investigated the effects of short- and long-term stress on various heart rate 
variability (HRV) features using a rodent model. Experimental results indicate that the 
HRV time domain features generally decrease under long-term stress, and the HRV 
frequency domain features have substantially significant differences under short-term 
stress. Further, an SVM classifier with a radial basis function kernel proved most 
accurate (93.11%) when using an optimal HRV feature set. Their findings indicate 
that the optimal HRV features identified in this study can effectively and efficiently 
detect stress. This knowledge facilitates development of in-facility and mobile 
healthcare system designs to support stress monitoring in daily life. 
In [2] they have designed and built a stress sensor based on Galvanic Skin Response 
(GSR), and controlled by ZigBee. A certain degree of effort, such as mathematical 
operations on breathing deeply is taken into consideration. On completion, they ob-
served that GSR is able to detect the different states of each user with a success rate of 
76.56%. 
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In [3] They used the traditional face detection to extract face area from original image. 
Then they extracted specific outline areas. Afterward, they extracted important con-
tours from different feature areas. And developed a feature vector to process with 
neural network and determine user’s facial expression. In this study they used TFEID 
(Taiwanese Facial Expression Image Database) database to determine the expression 
recognition and face recognition. The experiment result shown, that 96.2% of TFEID 
database can be recognized in personalizing expression recognition and 97.4% in face 
recognition. 
In [4] they have investigated objective characteristics, like various short-term heart 
rate variability (HRV) measures and morphologic variability (MV) of ECG signals for 
detecting mental stress. A number of HRV measures were investigated, both in time 
domain and frequency domain. 
In [5] it describes the advances made in Extracting and understanding of emotion 
emphasizing its importance on human machine communication and the various ap-
proaches used for recognition of emotions. The paper mainly concentrates on propos-
ing real time implementation of emotion recognition system. 
In [6] they present the design of an artificially intelligent system capable of emotion 
recognition through facial expressions. Three promising neural network architectures 
are customized, trained, and subjected to various classification tasks, after which the 
best performing network is further optimized. This is observed on a real time video 
application. 
In [7] it mainly exhibits how a very large-scale dataset can be assembled by a combi-
nation of automation and human and also, they traverse through the complexities of 
deep network training and face recognition to present methods and procedures to 
achieve efficient results on standard face benchmarks. 

From the previous paper we determined that using GSR we can determine the cate-
gorizes of emotional state in correspondence to activities. From the previous papers we 
also inferred that the HRV are highly related to the stress level of an individual. How-
ever, the above systems do exhibit drawbacks such as they are manual processed sys-
tem and individual patterns need to be fed thus do not scale well. Whereas our pro-
posed system is towards the automatic pattern generation and processing which is 
achieved by utilizing concepts of Artificial Intelligence. Thus, it becomes more scal-
able and efficient than the earlier designs. Another issue is in the earlier system they 
have proposed with only 1 parameter but the efficiency of accuracy with 1 parameter 
proportionality with stress is low. Our system hence aims at collaborating various fac-
tors that influence stress to achieve a higher rate of accuracy. 

 

5 Proposed Framework  

The input for the proposed system is the emotion of a person and HRV. The proc-
ess involves mounting a special camera in the required environment. The camera 
tracks the face of a person and using artificial intelligence we determine the facial 
expression leading to the observation of a person. The system also makes use of the 
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GSR [9] and ECG sensor to determine the stress level. The proposed system on the 
analysis of negative emotion plays the music or  video or even prompt to play game 
based on the choice  of the user. It observes the cumulative result and when it crosses 
a predefined threshold a suitable therapy is provided. It also behaves as an indicator 
and provides the warning during excessive states. The proposed system enables one-
self to analyze their state of being. Thus, it can be considered as a product that ana-
lyzes the physiological behavior to determine the psychological aspect of a person. 
The GSR (galvanic skin response) are correlated with the stress level of the person. 
The GSR can be used to identify the stress pattern. The ECG signals is used to deter-
mine the Heart Rate Variability. The ECG signals can be used to analyze three classes 
of stress with more than 80% accuracy. With the combination of ECG and GSR and 
along with emotion recognition the stress level can be monitored and appropriate 
therapy can be suggested based on predefined pattern. The proposed system can be 
analyzed on the basis of the results of human emotion detection efficiency. The analy-
sis of how efficiently therapies are provided can be calculated. The product can also 
be measured on the score of how well the product has analyzed a negative emotion 
and how much of a relatable therapy has been suggested thus how well the user has 
been benefited from it.  

6 Fulcrum System Design  

The system is basically distinguished as a three-module set as shown in Fig.1. 
Where the first module consists of the facial recognition phase which utilizes the im-
age processing algorithm to identify a preloaded face and extract the emotional fea-
tures from it.  
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The second module consists of the HRV sensor which is used to determine the 
heart beat rate and the third module consists of the GSR sensor which determines the 
intensity of emotion. The data from these sensors are collected in a raspberry pi and 
the collected data is send to computer for evaluating and a inference is generated 
based on the resultant comparison with the emotional state matrix. All the results are 
stored in the repository and used for extensive analysis to trigger warnings to the user. 
For 1000 samples the HRV is calculated, Here Pan-Thompkins algorithm is utilized to 
calculate the R peak and the HRV is calculated by using RMSSD (Root Mean square 
of successive difference). The average value of GSR of 1000 samples is calculated. 
Then the GSR, HRV and RR values are used to train the model in case of Record 
option else in case of checking stress status these data  are used to evaluate the model, 
where the model is specific to user. For each user a model is trained using the system 
and then that trained model is further used to evaluate the stress status. Here we make 
use of the MLPClassifier to classify the stress status of the user. The model of the user 
can be improved by recording the data at various situations. 

7 System Implementation  

In the implementation we created a frontend view which is used to obtain the input 
from the user. It involves collecting the name of the user so as to distinguish their 
report separately and also select a choice from the list of options available such as 
register for new user to register with the system , take snap for detecting the emotion  
of the person , record tab for the initial learning phase to improve the system perfor-
mance and view report tab to enable the user to analyze their prior state of emotions 
through their logged reports. This front end view is as shown in Figure 7.1 . 

 

 
Fig. 7.1 
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When a user selects the register tab it leads to the next window which asks for the 
user name wherein the user will input their name. Here since it is a prototype, we 
sufficed with enter name and distinguished the user reports by their names but in a 
larger scenario additional details could also be collected from the user. For example, 
in a office scenario if the system is being implemented by the organization they can 
collect the employee id and other credentials to have a record as well uniquely distin-
guish reports from a huge dataset.  For the prototype once the user enters the name, 
they need to click the done button which will register them into the system. The regis-
ter implies that a new separate folder has been created for the user and henceforth any 
data associated with the user will be logged in the corresponding folder. 

 

 
Fig. 7.2 

 
In image 7.3 we observe a user registering face in the system. The blue boundary 

box is developed which is based on the algorithm to detect the facial structure and in 
the training phase that is on the click of record button the user gets to register various 
expressions to the system which are later used for efficiently analyzing the expression 
of the user. 
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Fig. 7.3 

 
In image 7.4 it is seen that during the real time use of the system the user expres-

sion was recognized and the GSR and HRV values were noted and registered in the 
system report. Later when the user visits view report and observes the kind of emotion 
they have gone through. In this scenario we see that the user was happy at that instant. 

 

 
Fig. 7.4 
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8 Performance Analysis 

The stress recognition performance analysis is carried over based on individual test 

case. Confusion Matrix forms the basis for the other types of metrics. Some of heatmap 

view of the confusion matrix and their data set that were generated for our project over 

various test cases are given as below,  

The confusion matrix in Fig.8.1 is generated for the dataset, for which the model is 

trained with 500 iterations and has produced an output accuracy of 71%.  

 

Model Information  

Classifier/Solver:  SGD 

Activation Function: relu 

alpha=0.0001 

Total Iterations 500  

Loss at iteration 1 = 0.67077243 

Loss at iteration 500 = 0.00240355 

Accuracy Score  

 0.7142857142857143 

Confusion Matrix 

[[3 1] 

 [1 2]]  

Similarly the confusion matrix in Fig.8.2 is generated for another data set and the 

accuracy was determined around 67%.  

Classifier/Solver:  Adam 

 Accuracy Score  

0.6714285714285714 

Confusion Matrix 

[[4 1]  

 [2 0]]                     
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      Fig. 8.1 

For emotion recognition analysis the model was trained with approximately 30000 

images and later tested with approximately 10000 images. The accuracy reached the 

stability around 63%. 
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Abstr act. As human beings, it is hard to interpret the presence of emotions 
such as sadness or disgust in a sentence without the context, and the same 
ambiguity exists for machines also. Emotion detection from facial expressions 
and voice modulation easier than emotion detection from text. Contextual 
emotion detection from text is a challenging problem in text mining. Contextual 
emotion detection is gaining importance, as people these days are 
communicating mainly through text messages, to provide emotionally aware 
responses to the users. This work demonstrates ensemble learning to detect 
emotions present in a sentence. Ensemble models like Random Forest, 
Adaboost and Gradient Boosting have been used to detect emotions. Out of the 
three models, it has been found that Gradient Boosting Classifiers predicts the 
emotions better than the other two classifiers. 
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1   Introduction 

Emotions and its various impacts on day to day situations have been explored in 
different areas like psychology, computational linguistics, social media and 
communication. Performance of human being depends upon his emotional behavior. 
In the latest years, different interactive cognitive systems are being used in different 
places to communicate with persons inside or outside. Existing emotion detection 
systems are smart enough to behave like humans by expressing their emotions and 
recognizing emotions of opponent people. But the limitation of existing smart system 
is that it can only recognize emotions based on predefined keywords or semantics. It 
is difficult to analyze the context in which those keywords are used. Emotion 
detection in text is focused at analyzing how people express their emotions through 
text. It is very essential to understand and analyze how text express particular 
emotions. Emotions can be categorized as surprise, happiness, sadness, fear, anger and 
disgust, etc. In many cases emotions are hidden behind the text, although the text may 
have vibrant representation of emotions present in it. Extracting emotions from text 
based on keyword spotting, text mining, machine learning, semantics based, and 
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corpus-based methods is an active research area. Although much research has been done, 
the major challenge of the current systems is, it still lacks the ability to learn and infer the 
emotions from text based on contextual information [1, 2]. 

2   Literature Survey  

Emotion analysis on social media is attracting increasingly more research attention 
from industry and academia. Commercial applications such as product recommen- 
dation, online retailing, and marketing are turning their interests from traditional 
sentiment analysis to emotion analysis. There are several machine learning techniques 
that can be used for emotion intensity prediction. Some of the approaches include 
Artificial Neural Network (ANN) [2, 3], Random Forests, Support Vector Machine 
(SVM)[4], Naive Bayes (NB), Multi-Kernel Gaussian Process (MKGP) [5, 6], and 
Deep Learning (DL)[7,8,9]. Although, the broad topic of emotion has been studied in 
different fields for decades, study of contextual emotion detection in text is in its early 
stages. A semantic network for contextual emotion detection was developed by 
Chuang, but the size of the corpus is too small to support the results. 

3    Ensemble Learning  

Model ensemble refers to a combination of models. It is one of the powerful tech- 
niques in machine learning and has been found to outperform other methods. Yet this 
model comes at the cost of increased model complexity. 

 
3.1   Random Forest Classifier   

 Random forests (RF) is an ensemble supervised learning algorithm. It is a 
very flexible and easy to use algorithm used for classification and regression. Random 
forests splits the given dataset into random subset of data samples. Decision tree is 
built on each random data sample separately. The prediction from each tree is 
obtained, and the best solution is selected  by voting or averaging. It also shows the 
importance of  feature selection. The robustness of the random forest increases as the 
number of trees increases. The procedure to create a Random Forest model   is 
depicted in   algorithm 1.  The random forest algorithm is unbiased because there are 
multiple trees and each tree is trained on a subset of data. The random forest 
algorithm relies on the strength of “the data sample”; therefore, the overall biasedness 
of the algorithm is decreased. When a new example is introduced in the dataset, it is 
selected by some trees, hence it will affect only those trees and the overall RF is not 
affected to that extent. It works well for both categorical and numerical features. It 
also performs well even when there are missing values in the given dataset. 
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y =1 to Y 

Algor ithm 1: Random Forest X, Y, x – Builds 
forest of decision trees on each bootstrap samples 
separately and ensemble them. [11]  

 

Input: Data set X; Number of trees Y; feature space x. 
Output: Majority voting based predictions from 

ensemble of decision tree models 
1 for  i =  1 to Y do 
2 Create a bootstrap sample Xi

selecting sample points |X| with replacement 
 from X  by  

3 Choose x features at random and  reduce the dimensionality of Xi
4 Train a tree model 

  
Zi on Xi

5 end 
 without pruning 

6 return { Zi | 1 ≤ i ≤ Y } 
 

3.2   AdaBoost Classifier  
 
AdaBoost (AB) proposed by Freund and Schapire in 1996 referred to as “Adaptive 

Boosting” is the first practical boosting algorithm. It focuses on classification 
problems and aims to convert a set of weak classifiers into a strong one. Each weak 
learner is trained using a sample set of training data. Each sample has a weight, and 
the weights of all samples are adjusted iteratively. AdaBoost iteratively trains weak 
learners and calculates a weight for each one, and this weight represents the 
robustness of the weak learner. The AdaBoost algorithm is outlined in Algorithm 2: 

 

Algor ithm 2: AdaBoost (Adaptive Boosting) Classifier [10]  
 

Input: Training Data set X. 
Output: Learnt AdaBoost model 

1 Initialize the values for parameters 
2 for  y =  1 to Y do 
3 Select a sample Dy from X using wt 

4 Train the weak learner (hy) using Dy   to obtain a minimum error 
∈y. 

distribution 

5 while ∈y >= 0.5 do 
 1

 
6 Reinitialize the classifier weights to wj = 1/N ,  j = 1, 2, . . . N 
7 Recalculate the error ∈y 
8 end 
9 Compute the weight of each weak learner (αy) and Update the 

weights of the training data 
10 end 
11 return cumulative Hf inal = sign(∑  αy hy (x)) } 
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3.3   Gradient Boost Classifier  
 

In Gradient Boosting (GB), new models are fit consecutively by the learning again 
on misclassified examples to predict a more accurate estimate of the response variable 
[12, 14]. The new base-learners are constructed with the aim to maximally correlate 
the data with the negative gradient of the loss function, related to entire ensemble 
model. If the error function is the classic squared-error loss, the learning procedure 
would result in consecutive error-fitting. We can randomly choose the loss function 
and the base learner models based on the requirement. The solution to the parameter 
estimates is difficult to find, when we provide some specific loss function Ψ(y, h ) and 
a custom base-learner B(x, θ). To overcome this problem, we can select a new custom 
base-learner B(x, θt ) that is parallel to the negative gradient {gt (xi)}i=1to N down the 
observed data using equation 1. 

 

      (1) 

 
 

We can select the new function boost increment to be the most correlated value 
with negative gradient gt (x). This will ease the hard optimization task by replacing 
with least-squares minimization. The working of whole algorithm with mathematical 
solution will rely on the selection of loss function Ψ(y, h ) and a custom base-learner 
B(x, θ). The algorithm 3 gives the details of GB classifier.  

 
Algor ithm 3: Gradient Boosting Classifier [10] 
Input: Data points (x, y)i=1 to N ;  N iterations ;  loss-function Ψ( y, h ) ;  
 base-learner model B( x, θ) . 
Output: Learnt Gradient Boosting  model 

1 Initialize h’0 with a constant value. 
2 for  j = 1 to N do 
3  Find the negative gradient gj (x) using the loss function 
4  Train a new base-learner function B(x, θj ) 
5  Compute the optimal gradient descent step-size ρj :  

  ρj =argminρ ∑ i= 1 to N   Ψ[yi, hj−1(xi) + ρB(xi, θj )] 
6  Revise the function estimate:  h’j  ← h’j−1 + ρB(x, θj ) 
7 end 
8 return Learnt model 

4 Dataset 

Semeval 2019 – Task 3: EmoContext’s dataset was taken for experimental 
purpose. The dataset consists of 30160 training samples and 2755 development 
samples.    It consists of conversation id, three turns of conversed sentence and 
contextual emotions like “happy, sad, angry, and others” are present as labels. Out of 
the 30160 train samples, 6000 samples were used for building the model. It is 
observed that the dataset has more samples with class label “others”. 
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5        System Overview 

Data extraction, pre-processing, rule-based feature selection, and feature vector 
generation using Bag of Word and learning ensemble models are the modules of the 
system. The algorithm for preprocessing of the data is outlined in algorithm 4. 
Algorithm 5 lists out rule based feature selection and feature vector generation. 

 
Algor ithm 4: Data extraction and Preprocessing 
Input: Input dataset. 
Output: Tokenized words and their parts of speech 

1 Separate labels and sentences. 
2 Perform tokenization using word_tokenize, the function for 

tokenizing in the NLTK toolkit. 
3 Perform Parts of Speech tagging using pos_tag function from the 

NLTK toolkit. 
4 Return the tokenized words and their parts of speech as inputs to rule 

based feature selection. 
 
Algor ithm 5: Rule based feature selection and feature vector generation 
Input: Tokenized words and their parts of speech. 
Output: Feature vector. 

1 for  each of the tokenized words, falling under one of the categories 
listed in Table 1 do 

2 Lemmatize the word using WordNet Lemmatizer from the NLTK 
toolkit. 

3 Insert the lemmatized word into the dictionary. 
4 Represent each sentence as a feature vector using one-hot encoding 

by looking up the dictionary. 
5 end 
6 Return the feature vector generated as the input to build the model. 

Abbreviation Par ts of Speech 
VB verb, base form 
VBZ verb, 3rd person sing, present 
VBP verb, non 3rd sing, present 
VBD verb, past tense 
VBG verb, gerund/present participle 
VBN verb, past participle 
JJ adjective 
JJR adjective, comparative 
JJS adjective, superlative 
RB adverb, very 
RBR adverb, comparative 
RBS adverb, superlative 

Table 1: Parts of speech categories. 
The output obtained in Algorithm 5 is given as inputs to RF, AB and GB classifiers. 
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6        Per formance Evaluation  

    We evaluated the system using three different Ensemble models. The results obtained 
using RF, AB and GB classifiers are tabulated in Table 2 which shows accuracy and 
micro average precision, recall and F1-score. From Table 2, we can infer that Gradient 
Boosting classifier predicts the contextual emotion better than the other two. 
 

Model Accuracy Precision Recall F1-score 
Random Forest 79.46% 0.79 0.79 0.79 
AdaBoost 84.94% 0.85 0.85 0.85 
Gradient Boosting 85.98%  0.86 0.86 0.86 

 
Table 2: Performance comparison 

 
The metrics are defined from Equations 2 and 3 
 

       (2)  

where Yt is the set of the gold labels for tweet t, Y’t is the set of the predicted label 

for tweet t, and T is the set of tweets. 

  (3) 

where  Fmicro is micro-averaged F1 score, Pmicro  is micro-averaged precision and  

Rmicro  is micro-averaged recall 

The confusion matrix obtained using three different models is given in table 3 to 5. 

 
 Others Happy Sad Angry 
Others 2040 105 69 59 
Happy 109 26 6 3 
Sad 62 6 65 5 
Angry 127 5 10 58 

 
Table 3: Confusion matrix for Random forest 

 
 

 Others Happy Sad Angry 
Others 2174 109 67 59 
Happy 52 31 1 4 
Sad 59 2 77 4 
Angry 53 0 5 58 
     
Table 3: Confusion matrix for AdaBoost 
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 Others Happy Sad Angry 
Others 2286 122 111 93 
Happy 16 19 1 2 
Sad 19 1 35 1 
Angry 17 0 3 29 

 
Table 3: Confusion matrix for Gradient Boosting 

 

7    Conclusion 

    We have presented the results using ensemble models for contextual emotion 
detection. Although, AdaBoost predicts “Happy” and “Sad” emotion classes better, 
Gradient Boosting classifier has better accuracy because the dataset is biased to- 
wards “Others” class. We used rule-based feature selection and one-hot encoding to 
generate input feature vectors for building the models. The system can be improved 
by using various feature selection methods, by incorporating sentiment lexicons or 
building the model using unbiased dataset. 
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Abstract. Assessment of answers with particular questions is a heavy task as 
in assumption that all the students answers have to be awarded. In this paper we 
give cue of the possibility to cut down the teacher's workload on open questions 
by a component managing a neural network -based model of the students‟ deci-
sions, involved in a peer-assessment task. The answer is recognized by OCR 
and it converted by machine readable format .The network of constraints and 
relations established among the answers through the students' knowledge, al-
lows us to compare and relate with set of possible keyword of the database . 
convolution neural network plays a vital role in comparison of answer database 
and student database .The Receiver Operating Characteristic curve are con-
structed based on the accuracy of students marks .Based on the comparison re-
sult obtained, the accuracy of student answer is measured and awarded .Our 
computer system suggests that the subset of the answers is evaluated with data-
base answer in which the performance of evaluation is measured. This is used 
to reduce workload of humans and it automatically evaluate the answer .It is 
mainly used in schools, colleges, university etc. 

Keywords: Character Recognition, CNN,ANN 

1 Introduction 

The evaluation of subjective answers by the manual system requires more time and 
effort of the evaluator. The evaluation of answers is a tedious task and hence it is 
difficult to perform . Quality of  evaluation may vary when human being evaluates the 
answer. In Machine Learning, all targeted output  is only based on the input data pro-
vided by the user. Our Proposed System uses machine learning to solve this problem. 
Our Algorithm performs a task like separating the  words and sentences. Along with 
it, our proposed algorithm provides the comparison between database answer with 
student answer. Our System is divided into two modules, The scanned images is ex-
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tracted from the input data ,preprocessing is carried out to remove the noisy data and 
applying the machine learning techniques to classify the data using convolutional 
neural network. The final outcome is the awarding of the student with their mark. The 
system software will take the scanned copy of the answer as an input and produces the 
mark as the result. before producing the result ,the text which contain the keywords of 
the specific answer are enclosed in the database answer. 
 Based on the training of the neural network the classifier is made to give the mark 
to the student.. Marks to the answer will be the final output. The main goal of the 
neural network evaluation aroused mainly to overcome the drawback of the existing 
system.The need of the project  is to ensure user-centered and more interactive soft-
ware to the user. The system based software is much faster and better method to de-
fine the marking ideas. The transparency of answer checking is carried out quickly. It 
brings much transparency to the present method of answer checking. The answer’s 
keywords are already stored in the database. It is used mainly to access the  keyword 
regularly. The main aim of the industrial and technological revolution is automation 
of repititive tasks. The job  of checking hundreds of answer sheets which more or less 
contains the same answer will be a boring task for the teachers .The proposed system 
is used to reduce the burden. System will save a lot of effort and time on teachers part. 
The unbiased result is obtained by the human which is capable of commiting lot of 
mistakes .The system calculates the marks of the student  and provides output  quick-
ly. Schools ,colleges ,coaching institutes used the system software to check the an-
swer. It can also be used  in various organizations to conduct the competitive exami-
nations.  
 Many designs and features have been developed for descriptive answer evaluation. 
The approaches are mainly focused on  keyword matching, hence the analyzing the  
answer  is being carried out easily .  
 The system software  is mainly focused on managing university/school type exams 
containing descriptive questions or a combination of descriptive and objective type 
questions. exam related work  such as conducting the exam, evaluation of the answer 
sheets are made easy .reduction of Human error ,effective evaluation work ,reuse of 
the resources and time  during evaluation is 
Being carried out 

2 Related works 

 The CE-CLM Network which maps the yield of CE-CLM to 84 point of interest, in 
addition to this residual correction network is used. This two system is utilized to 
discover singular face among the general population. The fundamental favorable posi-
tion is the facial acknowledgment is finished by 3D which is clear and accurate. This 
takes the multifaceted nature in preparing time of individual faces. Adjustment organ-
ize assumed the primary part in milestone position of mapping 68landmark to 84 his-
toric point position[1]. An Unconstrained Benchmark Urdu Handwritten Sentence 
Database with Automatic Line Segmentation [2]states that disconnected sentence 
database of Urdu manually written reports and content line division are delivered 
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utilizing response/reply database. The archives were isolated by a few forms. The 
classifications of every frame were dispense in various field of Urdu language. The 
arrangement of content is extricate from the structures with no mistake. 
 That Handwritten character acknowledgment is a nontrivial. Exceedingly adapted 
and morphologically complex characters, for example, Bengali are difficult to per-
ceive utilizing CNN the blunder which was caused by incorrectly spelled are distort-
ed. It needs all the more preparing qualities to prepare the language. Comparing to 
LSTM, CNN stores all the more preparing qualities[3]. 
 The expression the Bangla dialects are perceived utilizing CNN. The above strate-
gy was same as the proposed technique since there was just a slight contrasts showed 
up in the dataset. This strategies utilized the vast dataset and it conquer the HCR 
problem[4]. It diminishes the blunder and expands the general performance. It has 
speed in nature. The conversion of this language needs more memory space. 
Neural system was expensive, Matlab's Neural Network Toolbox is being utilized to 
perceive printed and manually written characters by anticipating them onvarious es-
timated grids. [5].During the way toward penmanship acknowledgment, the exactness 
was less. The explanation behind this was on the grounds that the system was looked 
with information with numerous blunder. 
 A basic Convolutional neural system on picture characterization was manufactured 
. The basic Convolutional neural system is utilized for the culmination of the picture 
classification[6]. The primary downside was not pertinent to expansive neural system. 
Contrasted and the current strategies, despite the fact that this acknowledgment rate 
isn't the most elevated, however our system structure is straightforward, and parame-
ters take up memory is little. 
 This expresses the Bangla dialects are perceived utilizing CNN. The above strategy 
was same as the proposed technique since there was just a slight contrasts showed up 
in the dataset. This strategies utilized the vast dataset and it conquer the HCR problem 
It diminishes the blunder and expands the general performance.[7] It has speed in 
nature. Comparing to above technique this strategy is appropriate to perceive the 
Bengal character since it perceive the confined words it wipe out the trouble of look-
ing in general character .Camera was used to convert printed text or handwritten char-
acters recorded by offline changed into a machine-usable text by simulating a neural 
network so that it reduce the work of human workers for collecting and storing da-
ta[8].Another goal was that it acquired good accuracy OCR and ANN was used to 
recognize the characters. Hence it was not considered as a effective way of using 
features rather than wholesome comparison, however our system structure is straight-
forward, and parameters take up memory is little.The Indian archive are divided and 
perceived utilizing SVM classifier.[9] The proposed strategy had utilized the new 
division calculation to locate the best order of information . Separation of characters 
and vowels are finished by classified. Most noteworthy division and acknowledgment 
rates is98%and 99%.The precision of classifier is good. Multiples of character had 
been utilized in the SVM classifier 
 The manually written reports are tried and prepared by multilayer perceptron neu-
ral system are utilized to distinguish the catch phrase [10].It had the principle pre-
ferred standpoint of falling neighborhood ideal in high dimensional space and it addi-
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tionally has low meeting information rate. As the outcome this strategy has the best 
exactness information utilizing molecule swarm advancement. 
 Handwriting was produced by an oscillatory motion of the hand.To find the char-
acters sinusoidal parameters is used .Hidden Markov process is used to find the mo-
tion and the characters .oscillatory motion is used to find the recognition rate. Support 
vector machine is used to find the classifier of the characters which was oscillated by 
motion of an hand [11].The main drawback was it cannot express dependencies be-
tween hidden states. Compared to above method this method had produced the exact 
recognition rate of value which is good and improved more efficiency.  
 ANN through neural models can used to take care of genuine modern issues man-
aging Image handling and example acknowledgment fields." reproducibility, "viabil-
ity, "marketability, “salability" this fields are perceived by ANN and concealed Mar-
kov process, hence choice can be made utilizing ROI. Mass biometry acknowledg-
ment alongside design acknowledgment is being accomplished[12].The principle 
downside is "recognizable proof mistake" of the entire framework remains lower than 
perception values. It can be utilized for complex example acknowledgment. It used to 
perceive the human arm development designs utilizing an Iot a sensor device. The 
acknowledgment depended on the hand movement. CNN and RNN is utilized in this 
procedure [14].This strategy is being contrasted and LSTM since it was utilized a 
stable model. Moy hurt band was utilized to gather the hand band. CNN based DQN 
operator gets scores higher than 400. LSTM got just 100 to 200.The profound Q- 
Network can effectively take in the human arm development patter. Compared to 
above strategy (ANN) CNN alongside DQN was best technique for design acknowl-
edgment. 
 The profound figuring out how to perceive the transcribed characters .Image was 
separated and preprocessing of the character in light of the picture was finished by 
manually written character recognition.[15] It experience many handling strategies to 
acquire a reasonable picture .CNN is invariant to pivot of scaling factor. It  connected 
to the genuine word written by hand character acknowledgment and great execution 
was accomplished. Convolutional neural system on picture characterization was man-
ufactured . The basic Convolutional neural system is utilized for the culmination of 
the picture classification. [17].The primary downside was not pertinent to expansive 
neural system. 
 Contrasted and the current strategies, despite the fact that this acknowledgment rate 
isn't the most elevated, however our system structure is straightforward, and parame-
ters take up memory is little. Intelligent map reader: A framework for topographic 
map understanding with deep learning and gazetteer was proposed by Haul Li et all., 
thus the past work done by OCR still face challenge when distinguishing map mes-
sage in muddled settings, especially in the form and topographical areas when the 
guide content contacts the another guide content map.[18] but this proposed work is 
utilized to tackle this issue by profound convolutional network, map include detec-
tion. The advantage is that this technique approve its productivity and energy is being 
accomplished utilizing OCR. The after the effects of guide content acknowledgment 
are then changed over into a machine That manually written or character pictures 
from the content are hard to peruse. a fake neural system and hereditary calculation 
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was utilized to take care of a powerful content acknowledgment issue [19].A correla-
tion of neural system and GA with hybrid has been finished. This gave the best out-
come to find picture design from prepared example . To prepare a framework the 
hereditary calculation over and over performed hybrid to get the content information 
from dataset. Secure information was being accomplished in this technique The fil-
tered records for recognizing line was a critical issue for preparing of transcribed 
writings[20]. Consequently execution of a novel way to deal with enhance the produc-
tivity was utilized by Fully Convolutional Network (FCN). 
 

3 Proposed system 

The proposed system  is to detect the character which is given as input, in whatever 
style the input text might be. In this project, we develop a model for handwritten 
character recognition. We also present the algorithms for recognizing the characters 
which is given as the input and give the correct output for the user. In this recognition 
process there won’t be any wrong recognition of characters. Instead it recognizes the 
input and gives the correct output for the user, with high accuracy and in a less time 
while compared to existing once. The evaluation of a  student answer script  is carried 
out by collecting the answers script from the student  . The Proposed work undergoes 
scanning of an image in which this act the input source ,the unwanted noise is re-
moved using preprocessing, each line in the answer script is separated using the seg-
mentation technique and the features are extracted from the segmented image .using 
global templates each characters of answer is compared which result in the recogni-
tion of the text. The recognized text is feed into the  convolutional neural network 
which is  used to compare the student answer  with the database answer, if both the 
answer matches, then the marks of the particular student is awarded.  

 
 

 

 

 Figure:1. System Architecture 
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4 Image Accquisition 

The input source image is collected from the student and  it is scanned using flatbed 
scanner. The flatbed scanner is also known as reflective scanner .The working is be-
ing carried out by shining white light into the object to be scanned .The image is 
scanned by reading the intensity of the color light. It is mainly used to design the 
scanning prints .In addition to this it consists of transparency adapters. Flatbed scan-
ner is mainly used for producing an exact digital image and handwritten text .The 
input source is keep on the top of the flatbed scanner in which the output is obtained 
in the computer. The text can be obtained using the process of optical character 
recognition[OCR] 

 

 
Figure:2. Scanned Document 

The above figure 2 shows  the scanned document of the student answer script which is 
scanned using flatbed scanner 

5 Preprocessing 

Input may contain some sort of noise this is due to the unnecessary information avail-
able in the image .The  steps involved in the preprocessing are given below 
 
 

 

Figure:3. Steps in preprocessing 

The main  aim of pre-processing is to remove the  noise and improve  the quality of image.   
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5.1 Input Text 

The input image is captured by several camera and hence it is converted into binary 
image. Conversion of image should contain the gray scale image of the input image. 

5.2 Noise Removal 

Some noise like disconnected line segments, bumps and gaps in lines are introduced 
by optical scanning devices. This noises should be removed by the element prior to 
recognition. The poor recognition rate can be eliminated using smoothing The 
smoothing implies filling and thinning. Filling eliminates small gaps, breaks ,holes 
and thinning reduces the width of the line. 
a) Filtering 

The goal of the filter is to remove the noise from the signal.To produce an estimate of 
a desired or target random process by linear time invariant(LTI)Weiner filter is used.It 
consists of observed noisy data ,noise spectra and additive noise.The minimiaztion of 
the mean square error between the estimated random process and the desired process 
is achieved by the weiner filter 
S(x,y) f(x,y)+b(x,y)+n(x,y) 
The above equation gives the  f(x,y) fourier transform of the corrupted image ob-
tained by passing the original image s(x,y) through a low pass filter (blurring func-
tion) b(x,y) and adding noise n(x,y) 
b) Convolution Matrix 

To  filter the image a general purpose filter effect called convolution matrix is used 
.The image is composed of mathematical operation , integer and it is applied in the 
matrix  form.The value is computed by determining the value of a central pixel. The 
output is a new modified filtered image 

                                  

                                     I(x,y) = s(x,y) + ni 
                                     s(x,y) is signal  

6 Normalization 

The  variations in the images can be easily identified by filtered image.The normaliza-
tion is the main process in the pre-processing stage, which is used to remove some 
variations in the images.This variation do not affect the identity of the word. Normali-
zation of handwritten from a scanned image requires  several steps, which usually 
starts  with image cleaning, skew correction, line detection, slant and slope removal 
and character size normalization. In addition to this normalization is applied to obtain 
characters of uniform size ,slant and rotation. 
Normalization transforms the n dimensional grayscale image 
GI:{X }     {min,...,max}with intensity values in the range of (min,max) 

499



8 

:{X       {newmin,newmax}with intensity values in the range of 
(newmin,newmax) 
The normalization of  grayscale digital image is  performed using the formula 

=(I-min)newmax-newmin\max-min+newmin 
 

 

Figure:4. Normalization and smoothing of a image 

The above figure 2 is used for normalization and smoothing of text by applying filter-
ing techniques in which rotation of the text is seen in the image. After this filtering, 
the noise is removed. 

6.1 Compression  

For compressing the image requires the space domain techniques..There are two main 
techniques are used in compression. They are thresholding and thinning. Using 
threshold value  the gray-scalor color images are converted  to binary image, hence  
the space domain decreases  the storage requirements and increases the speed of data 
processing. The shape information of characters is extracted by thinning 
 

6.2 Segmentation 

 Sequence of characters is enclosed in a image and it is divided into sub images of 
individual characters .It is to split  the  image into many parts which has a high corre-
lation with real world objects. Segmentation is very important for recognition system. 
The main goal is to split  the image into parts that have a strong correlation with ob-
jects or areas of the real world contained in the image. To recognize the system seg-
mentation is very important .It purpose is to divide the words ,lines or characters  
which affects the recognition rate. To simplify /change the representation of an image 
into meaningful words. 
 Image segmentation is used to locate the objects and the boundaries of an image 
The segmentation is carried out by two process Internal segmentation and external 
segmentation. 
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6.3 Internal segmentation 

Internal segmentation is used here to isolate the lines and curves in the cursively writ-
ten characters . 

6.4 External segmentation 

In explicit segmentation the segments are identified based on character like proper-
ties. 
 

6.5 Feature Extraction 

To retrieve the significant text  from image feature extraction method is used. The 
main goal of feature extraction is to extract a hard and fast group of features, which 
maximizes the recognition rate  with the less  quantity of factors. The heart of pattern 
recognition application is the feature extraction. The goal of feature extraction is to 
collect  the important characteristics of the symbols, which is generally accepted that 
could be  one of the most difficult problems in  pattern recognition. The actual raster 
image is used to describle a character in a straight forward way.In proposed system, is 
used to extract the features gradient based  features is  used along with the regression 
techniques. 

 

7 IMPLEMENTATION TECHNIQUES 

7.1 Identification  And  Recognition 

The evaluation of answer script is done by proposed method 1.identification of an 
letter in the answer script 2.evaluation of answer .The method will be easy when it 
applied in a combination  of two neural network 

 
 

 

 
Figure:5. Proposed neural network 
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The above figure is used to recognize the answer,the basic step is the identification of 
the letter. For this identification the Convolutional neural network is used. Convolu-
tional neural network consists of an input,output and hidden layer.Hidden layer com-
posed of Convolutional Neural Network,ReLU, Pooling layer and fully connected 
layer. In proposed system the input is the answer of the student ,output is the character 
recognition. 

 

7.2 Convolutional Neural Network 

Convolutional neural network takes the input as the image of the student answer 
script, the image size7 x7x1 i.e (Height,Breadth,number of channels). The first step in 
CNN is the carrying of the convolution operation which consists of set of functionand 
represented by pixel values. The function overlap each other as one passes the oth-
er.In proposed system the desired input is compared with the definite  feature of the 
character's pixel value. It consists of three element input image, Filter ,Feature map 
.In input data has the pixel value of 1and -1.The value 1 denotes the black pixel and -1 
denotes the white pixel 

Steps involved in convolutional neural network 
• Place the input image at start from the top-left corner. 
• Count the number of cells, in which filter matches with input image. 
• The absolute matching of the cells are inserted at the top-let cell of the filter. 
• Move the filter one cell to the right and continues till all the values are matched. 
• Multiply with the respective feature of the pixel 
• Take the average of all the pixel value . 
• The feature map size is controlled by three parameters 

 

Depth corresponds to the number of filters .It relates to the number of filter taken to 
do convolution operation. Feature maps are stacked as 2D matrix 

Depth 

 
 Stride 
 
It is calculated by number of pixels by sliding the filter matrix over the input matrix. 
If the value of stride is 1, then the filter matrix  moves one pixel at a time. 

 
Padding 
 
The border of input matrix is padded with zero.It can be applied by filtering the bor-
dering element of input matrix. 
ReLu 
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Rectifier linear unit is a non-linear operation.In above convolution layer the feature 
map has the combination of both positive and negative values.ReLu is applied per 
pixel which replaces all the negative values in feature map by zero value.It is also 
called as Activation layer. 

 
Pooling 
 
The dimension of feature map is reduced by spatial pooling.It is retained by 
MAX,AVERAGE,SUM.In this method,MAX pooling is used to find the spatial 
neighborhood hence the largest element is taken from the rectified feature map 

 
Fully Connected Layer 
 
The output from the pooling layer is arranged in the stack format. This is the final 
layer where the actual classification exists. The values takes out the filtered image and 
are arranged in a single list(stack)The values in the list which consists of the de-
formed character   are compared with the definite character .The definite character 
with highest value in the stack are summed. The average values of the character are 
calculated .The approximate values of the definite character is calculated hence it is 
used for the comparison of deformed character 

 
 
Proposed Algorithm For Identification  Of An Letter  
 
  

 
INPUT:Randomnumbergenerator(rng),Datastore(DS),Convolution2dlayer(C2Dl),Ma
xpoolng(MP),Fullyconnectedlayer(FCL),softmaxlayer(SL),classificationlayer(CL),Tr
ainingoption(TO),Trainingnetwork(TN),Trainprediction(TP),TrainingSet(TS). 
OUTPUT: 
Recognized letter in a answer script 

begin 
for i   1to 6 

Datastore(D)              Imagedatastore(IDS) 

(TS,TestingSet)         divideeachlabel(ds,1024,randomize) 

Layers               imageInputlayer(1261262) 

C2DL1         (9,42,'Stride',1'Padding'3); 

relulayer1         activate the function(C2DL1) 

MP1       (2,'Stride',2) 

C2DL2        (7,126,'Stride',1,'Padding',2) 

relulayer2           activate the function(C2DL2) 
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MP2       (2,'Stride',2) 

C2DL3          (3,192,'Stride',1,'Padding',1) 

relulayer3         activate the function(C2DL3) 

C2DL4           (3,192,'Stride',1,'Padding',1) 

relulayer4         activate the function(C2DL4) 

C2DL5        (3,126,'Stride',1,'Padding',1) 

relulayer5          activate the function(C2DL5) 

MP3       (2,'Stride',2) 

FCL (256) 

FCL      (2) 

//CLASSIFICATION LAYER// 

options            TO(sgdm.'maxepocs(40),'LearningRate'(0.0001),size(128)) 

CN     TN(TrainingSet,layers,options) 

TP Classify(CN,TS) 

TL          TSLabels(TSL) 

TA          sum(TP==TL)/numel(TL) 

TEP         Classify(CN,TS) 

TEL         TestingSetLabels 

TEA         sum(TEP==TEL)/numel(TEL) 

Display        (TA) 

Display         (TEA) 

End 

In this proposed neural network ,each words in a answer script is  be easily identified. 
The input data is the answer script of the student. It is feed into the convolution neural 
network of size( 7x7x1) matrix .The input matrix is being compared with the MAX 
filter in which it is used to find the maximum of the pixel value. The value of this 
convolution layer1 consists of both positive and negative value of the pixel. Negative 
value  is eliminated using ReLu layer. ReLu layer is now feed into the convolutional 
layer2,convolutional layer3 etc. In this proposed system three convolutional neural 
network is used. The optimized value is given to fully connected layer in which the 
values of the pixel is located in the stack .The definite character values is being com-
pared with the deformed character 
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7.3 Evaluation of answer 

 The student answer is evaluated using simple neural network. It classifies the stu-
dent answer with the database answer. The keywords of the answer are matched with 
the student answer which undergoes the classification of the neural network. In the 
proposed system, simple neural network  is used to find the correct answer of the 
student. The goal of the this network is to enable the better modeling to detect the 
high level non-linearity relationship. It consists of input layer,hidden layer and output 
layer. To generate the output values the forward propogation is used. The error can be 
calculated using the deltas values (i.e difference between the targeted and the actual 
output values).MSE is used to find the error rate .This consists of several key answer 
for a particular question .It stores a large amount of data. Once the input data is fed 
into neural network its compares it with student answer .Every student writes the 
exam with their own style hence it is recognized and converted into binary database. 
After conversion the student answer in compared with database answer 
The student gets the marks awarded based on the accuracy of keywords that are in-
volved in database answer. Incorrect classification may also be due to poor design of 
the classifier. This may happen if the classifier has not been trained on a sufficient 
number of test samples representing all the possible forms of each character. If both 
the answer are matched then the marks awarded with accuracy. 

 
PROPOSED ALGORITHM FOR THE EVALUATION OF THE ANSWER 

INPUT:TrainingSet(TS),TargetSet(TGS),Inputlines(IS),Targetlines(Tl),Inputlinesval
ue(ILV),Observedlinesvalue(OLV) 

 
OUTPUT: Recognized Answer(RA) 
 

 
TSDataInput          (1 to end of line,1)//Training set// 
TGS           DataInput         (1 to end of line,2)//Target set// 
input         Training set//convert to row 
observe           Target set//convert to row 
A        Conseq(input) 
B        Conseq(Observed) 
//Data process// 
N=368 
IL       A(1 to end-N) 
OL   A(1 to end-N) 
ILV          A(end-N+1 to end) 
OLV        A(end-N+1 to end) 
//Data training ,validation testing// 
trainingRatio=80/100 
valRatio=20/100 
TestRatio=20/100 
//Train the network// 

505



14 

(network,train)      (network, input, observed, inputstates, layerstates) 
//Test the network// 
(network,train)       network(inputs,inputstates,layerstates) 
errors        subtaract(observed,results) 
performance        P(Network,observed,result) 
display      network 
//plotting of observed values// 
plot         perform(train) 
plot         trainingstate(train) 
plot        Regression(estimated,observed) 
plot        Response(estimated,observed) 
plotl        linearcorr(input,error) 

In the above algorithm the simple neural network is used to evaluate  the answer of 
student. The Training set and the lines of the answer is taken as the answers. The 
database consists of the keywords which compares the student answer with the data-
base answer. In addition to training set ,Target set is used. The performance of the 
system is identified using the expected and the observed results and it is displayed by 
plotting the observed values. 
 

8 RESULTS AND DISCUSSION 

The proposed system evolves many configuring software’s and hardware’s, which 
improves the tactile output. The machine runs with a CPU configuration. The soft-
ware components of the system incorporate MATLAB R2010 with OCR.The System 
is ready to begin, once the setup is processed. The MATLAB10 software is used. The 
handwritten of the student is recognized by OCR ,hence the evaluation of the answer 
script is analyzed by the neural network toolbox.The input  contain  5 set of answer 
script with student database consisting of the keywords 

Network set-up 
The convolutional neural network learning algorithm was used to solve the problem. 
To minimize the error energy at the output ,CNN plays important role in detecting the 
error. Training set of input vectors is applied to the network ,forward and backward 
propogation is carried out by adjusting the weights by the CNN algorithm. The steps 
are repeated for all sets. when adequate convergence is reached the CNN algorithm 
stops. 

Performance Evaluation 
There are many ways to find the performance of the project. The best way is by con-
sidering 3 parameters. which are discussed in the following. These are used for find-
ing the accuracy , system sensitivity, system specificity and evaluating the answer 
script  Firstly, for determining this three parameter true positive, true negative, false 
positive ,false negative is required this can be computed using confusion matrix 
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Confusion Matrix 
Error matrix is also known as confusion matrix in the field of machine learning. It 

is used to solve the problem in statistical classification. A specific table layout is al-
lowed to visualize the performance of an algorithm. The table is a matching matrix 
consists of rows and column. It consists of actual and predicted and identical sets of 
classes in tow dimensions. It also called as contingency table .Row represents the 
instances in a predicted class. Column represents the instances in  actual class. 
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CLASS 

TRUE 

POSITIVE 

TRUE 

NEGATIVE 

FALSE 

POSITIVE 

FALSE 

NEGATIVE 

1 

1.9 0.2 0.01 0.03 

2 

0.8 0.2 0.02 0.03 

3 

0.8 0.2 0.014 0.028 

4 

0.9 0.2 0.014 0.033 

5 

0.9 0.2 0.02 0.02 

6 

0.9 0.2 0.2 0.033 

7 

0.9 0.2 0.03 0.027 

In this table 1 shows the special kind of contingency table, with two dimensions ("ac-
tual" and "predicted"), and identical sets of "classes" in both dimensions (each combi-
nation of dimension and class is a variable in the contingency table). 

Accuracy 
It is formed by a systematic errors. A measure of statistical bias is carried out by the 
difference between output and the true value. This value is called as the trueness. It  
defined by the accuracy obtained by the combination of random and systematic error. 
high accuracy requires by both  high precision and high trueness. 
Accuracy = (TP+TN)/(TP+TN+FP+FN) 
TP = True positive; FP = False positive; TN = True negative; FN = False negative. 
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System Sensitivity 
Sensitivity is also called the true positive rate, the recall, or probability of detection. It  
measures the proportion of actual positives that are correctly identified .Example: 
peoples are identified  as sick by the symptoms of the person. In the proposed system 
the  answer is verified and mark is awarded if the answer matches with the database 
answer. True possible data with relevant  keywords are considered as the true posi-
tive. 
sensitivity = TP / (TP + FN); 
TP = True positive; FN = False negative 

System Specificity 
The unrelated data comes back as negatives if the value does not matches with the 
condition. example:normal persons with no disorder is considered as the true nega-
tive. In the proposed system the answer does not matches with the database answer i.e 
irrelevant answer written by the student which does not matches with the keyword are 
considered as the true negative 
specificity = TN / (FP + TN); 
TP = True positive; FP = False positive; TN = True negative 

Table  3:Experimental  values of the students 

Student An-
swers 

Mark Accuracy Sensitivity Specificity 

input 1 90 98.131 98.446 95.238 

input 2 85 96.131 95.432 92.230 

input 3 0 0 0 0 

input 4 90 98.131 98.446 95.238 

input 5 20 20.25 15.65 10.32 
 
This table 3 shows the experimental values of the student who have written the exam 
in the answer script. There are totally 100 papers  for evaluation .In experimental 
result ,5 papers of different students have been taken and the results have been shown  
by the 3 perspectives such as accuracy ,specificity, sensitivity. 
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. 

                                                   Figure 5:Performance Of The Student 

Performance Of System 
It is calculated based on the confusion matrix and the values are taken from the con-
tingency table. 

Table 2  Overall Performance Of A System 

SYSTEM ACCURACY 98.131 
SYSTEM SENSITIVITY 98.446 
SYSTEM SPECIFICITY 95.238 
 

This table 2 shows the overall performance of a system which is calculated using confusion 
matrix hence it can be varied by the values of system speed and time. 

 
 

Figure 6 :Shows The Comparison Graph  For The Overall Performance 

Implementation Of  Neural Network 
In the proposed experiment ,there are 26 characters  images in which there are 180 
neurons used in the input layer and 26 neurons are used in the output layer of the net-
work classifier. The size of the input layer depends upon the size of the output layer 
.The result is obtained by the accordance of the number of the output classes in which 
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the input patterns is to be classified. For optimality  ,80 neurons are kept in the hidden 
layer by trail and error method. The size of the input layer depends on the size of the 
sample presented at the input and the size of the output layer is decided in accordance 
with the number of output classes in which each of the input patterns is to be classi-
fied. . For optimal results, 80 neurons are kept in the hidden layer by trial and error 
method. The ‘tansig’ activation function is used for hidden as well as output layer 
neurons. Neural network training process is shown in Fig 4 and the Gradient descent 
with momentum learning function ‘traingdx’ has been used. Mean Square Error 
(MSE) has been selected as a cost function in the training process shown in Fig 11. 

 
 
 

 
Figure:7. Neural Network Toolbox 

Mean Square Error 
Mean square error is also called as the mean squared deviation of an estimator.The 
average of squares of the error is calculated i.e the average square difference between  
estimated values and what is estimated.It is risk function which corresponds  to the 
expected value of the squared error loss.It values is always non-negative.here the 
MSE is taken as the y-axis and 4 epochs is taken as x-axis where epochs is the single 
step carried in neural network  in otherwords  one epochs is the one forward pass and 
one backward pass in the training set. 
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Figure:8. Performance Of The Training Set 

This figure shows the performance of the training set.The Algorithm here we using is 
the Gradient descent with the momentum.It is the first order optimization algorithm 
which is used to minimize and maximize the loss function E(X) using gradient val-
ues.It is mainly used to find the function that is decreasing or increasing at particular 
point. 

 
 

 

Figure:9.Validation Checks In Testing Phase 

Regression state 
The linear regression is used to fit the line to set of points. It is used to model the 

relationship between a dependent variable with one or more independent variable. X 
be the independent  variable, Y be the dependent variable. To train the model we have 
to predict the value of Y for any given value of X 
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Figure:10. Linear Regression Of Gradient Descent 

Roc curve 
ROC graph is a useful technique for organizing classifiers and visualizing their per-
formance. ROC graphs are commonly used in data mining and neural network analy-
sis, and in recent years have been increasingly adopted in the machine learning and 
data mining research communities. 

 

 
Figure 11: ROC Curve 

This figure 14 shows the type of graph is called a Receiver Operating Characteristic 
curve (or ROC curve.) It is a plot of the true positive rate against the false positive 
rate for the different possible cut points of a diagnostic test. 

An ROC curve demonstrates several things: 
• It shows the tradeoff between sensitivity and specificity (any increase in sensi-

tivity  will be accompanied by a decrease in specificity). 
• The closer the curve follows the left-hand border and then the top border of the 

ROC space, the more accurate  . 
• The closer the curve comes to the 45-degree diagonal of the ROC space, the less 

accurate the test. The slope of the tangent line at a cut point gives the likeli-
hood ratio (LR) for that value 
ofthetest.Youcancheckthisoutonthegraphabove.RecallthattheLRforT4<5is52. 
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This corresponds to the far left, steep portion of the curve. The LR for T4 > 9 
is0.2. This corresponds to the far right, nearly horizontal portion of the 
curve. 

9 CONCLUSION 

Constructed response (CR) tests let the student write answer on blank sheet are col-
lected. Using this the teachers will evaluate the answer. Since , it is difficult to apply 
in large volume, because skilled human validators are required (automatic evaluation 
is attempted but not widely used yet). The proposed system will access the in terms of 
short answer using several convolution neural network . The implementation of , 
split- paper (SP) testing is used . This scheme split answer into two, one is student 
answer and another one is database answer , compares with the keywords of same 
answer which was misplaced differently in sentence, The examinee answers and the 
database answer are compares efficiently which can be awarded automatically using 
the computer system it is and is used for awarding the marks.. Therefore, we have 
conducted an experiment, using short answers with examinee, to compare SP tests 
against CR tests. Therefore, we might conclude that SP tests are useful tools to evalu-
ate evaluation performance. In future it is going to implemented in terms of multiple 
answer with multiple keywords 
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10 First Section 

10.1 A SubsectionSample 

Please note that the first paragraph of a section or subsection is not indented. The first 
paragraphs that follows a table, figure, equation etc. does not have an indent, either. 

Subsequent paragraphs, however, are indented. 

Sample Heading (Third Level).Only two levels of headings should be numbered. 
Lower level headings remain unnumbered; they are formatted as run-in headings. 

Sample Heading (Forth Level).The contribution should contain no more than four 
levels of headings. The following Table 1

Table 1.Table captions should be placed above the tables. 

 gives a summary of all heading levels. 

Heading level Example Font size and style 

Title (centered) Lecture Notes 14 point, bold 

1st 1 Introduction -level heading 12 point, bold 
2nd 2.1 Printing Area -level heading 10 point, bold 
3rd Run-in Heading in Bold. Text follows -level heading 10 point, bold 
4th Lowest Level Heading. Text follows -level heading 10 point, italic 

Displayed equations are centered and set on a separate line.  

 x + y = z (1) 

Please try to avoid rasterized images for line-art diagrams and schemas. Whenever 
possible, use vector graphics instead (see Fig. 1). 
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Fig.1. A figure caption is always placed below the illustration. Short captions are centered, 
while long ones are justified. The macro button chooses the correct format automatically. 

For citations of references, we prefer the use of square brackets and consecutive num-
bers. Citations using labels or the author/year convention are also acceptable. The 
following bibliography provides a sample reference list with entries for journal arti-
cles [1], an LNCS chapter [2], a book [3], proceedings without editors [4], as well as a 
URL [5]. 
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24. Author, F.: Contribution title. In: 9th International Proceedings on Proceedings, pp. 1–2. 
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Analysis of Aadhaar card dataset using big data analytics 
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Abstract. Aadhaar provides an essential details about an individual with 12-
digit unique identification number that contains all the details about an individ-
ual, including demographic and biometric information of every resident Indian 
individual. Aadhaar is a big data which need to be stored and managed securely 
and safely. Several processing techniques and privacy measures have intro-
duced to process such huge confidential data. However, identifying individual 
details which may be used by different sectors is not linked or updated with 
aadhaar data. In order to update essential details of an individual along with ex-
isting database of an aadhaar for use by crime department, health care center 
and professionals, several algorithms, tools, techniques used in big data  analyt-
ics have been discussed in this survey paper. This is useful for hospitals for re-
trieving blood donor details, crime investigation and professionals for retrieving 
the details about residents  along with their aadhaar details. 

shreeramesh2015@gmail.com, vimalakumaran@gmail.com 
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1 Introduction 

In march 2015 the aadhaar based digilocker benefit has been propelled, utilizing 
which aadhaar holders can output and spare their records on the cloud, and can impart 
them to the administration authorities at whatever point required with no compelling 
reason to convey them. 

On 11 march 2016 the aadhaar act, 2016, was passed in the Lok Sabha. Amid the 
Rajya Sabha talk on 16 March, Sitaram Yechury of the CPI-M said that bill should 
not have been passed when the issue of the benefit to security was still in the Supreme 
Court. On 16 March 2016 the bill was returned to the Lok Sabha by the Rajya Sabha 
with some proposed alterations, which the Lok Sabha promptly dismissed. 

The unique identification authority of India acquaints Face Authentication with ad-
ditionally fortify aadhar security. It chose to empower 'Face Authentication' in combi-
nation mode on enrolled gadgets by 1 July 2018, so individuals confronting challeng-
es in other existing method of check, for example, iris, fingerprints and one time 
password could without much of a stretch verify. The aadhaar card utilizes a 12 digit 
number for a specific individual in view of biometric qualities, to be specific iris, face 
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and fingerprints. The l2 digit number can have 10^12 i.e. one trillion conceivable 
blends, of which one billion would be required for all subjects of India.  

The residents of India is obtained with 12-digit unique identity number called 
aadhaar which is based on their biometric and demographic data.  aadhaar has been 
found has the world’s largest biometric identity system which was collected by the 
unique identification authority of India in January 2009 by the government of India. 
Aadhaar is the most mature identity programme in the world.  

The proof of citizen is not considered, but the proof of residence is recorded 
through Aadhaar. It is mandated to the unique identification authority of India to as-
sign 12-digit unique identification number to all Indian. Because of implementation of 
unique identification scheme in India, it encompasses generation and assignment of 
unique identity to each and every residents in India. It also promotes the management 
of unique identity number life cycle, policies need to be framed, updating details 
along with existing details, defines the purpose of aadhaar, various services. 

Several government programs such as LPG connection, ration card, PAN card, 
SIM card, opening a bank account is also linked with aadhaar card for validation. 
Though aadhaar has provide many advantages, it has some issues. 

Since, all the details of an individual is linked with aadhaar, it brings up major dis-
advantage that the personal details of an individual can be hacked through the aadhaar 
number. The account details of an individual is also linked with aadhaar card. By 
hacking the aadhaar number, the account details of an individuals can be fetched.  

Aadhaar is a huge volume of data which is a quiet tricky thing to be neglected. It is 
quiet difficult to handle aadhaar details to retrieve information about an individual. 
Ordinary techniques and queries cannot handle such huge volume of data and pro-
cessing of such huge information is difficult with usual techniques. Therefore, big 
data analytics is applied on such huge data to process it. 

As of late, there has been an expanding popularity for Big data which remains  am-
biguous. Big data is a sweeping title as several junction of dicdatic indexes which is 
very huge as well as convoluted and it tends to winds awake tough to progress bestow 
conventional propaganda handling operation. In the previous couple of years, the 
aggregate sum of information made through personal who includes detonated. Right 
from 2005 to 2020, the extent of information being anticipated via incremented to  
400 times , from 230 exegetes to 40,000 exegetes . Mentioned information be pro-
duced as of logical study as well as trade processing ,  management, web look, inter-
personal organizations, record, photography, sound, videocassette , chunk , jockstrap , 
mobile devices , senor systems. 

The major problems of big data and its usage is facilitated by hadoop. Huge 
amount of data is generated by social media which need to be processed,  and it was a 
difficult task to maintain such billions of data. Big data has a popular framework 
called hadoop used to store and process huge amount of data. It can handle datas on 
multiple nodes. Hadoop works efficiently with processing vast amount of data.
 Hadoop environment has a popular methodology for parallel processing of massive 
amount of data called map reduce. Map reduce is a software frame work which sup-
ports parallel and distributed computing on large datasets. 
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As a promising structure executed by open source hadoop for parallel huge infor-
mation preparing in appropriated registering frameworks, map reduce has been broad-
ly received to viable and rapidly examine information extending from terabytes to 
peta bytes in estimate.  

A map reduce work comprises of various parallel guide errands, trailed by decrease 
undertakings that performs consolidation of all between intercede brings about the 
type of key-esteem sets that was created by delineate to deliver last outcomes. These 
huge volume centre of the mapper information conveyed from outline to decrease 
undertakings possess exorbitant system transfer speed assets, prompting system clog 
that can truly corrupt the execution of map reduce employments. It is essential 
thought is to total the key-esteem sets having the same keys before sending them to 
diminish tasks. 

Hive and Pig are the two main components of the hadoop ecosystem. They came in 
to existences because the enterprise to interact with huge amount of data without 
grieve about writing complex map reduce programs. Both has similar objective to 
ease the complexity of writing complex map reduce  programs.  

Hive keeps running queries faster than pig. It takes very less time to write hive 
query in comparison to map reduce code. Hive is mature than pig in query execution. 
Errors that produced by pig are not helpful. Hive is also called as HiveQL, Hive Que-
ry Language. Hive helps in writing less complex map reduce codes. Hive is useful in 
handling structured data. Hive can be used to operate on datas on HDFS files. Hive is 
a query engine which is used for batch processing. 

Sqoop is the only tool to handle structured data efficiently which is designed to 
transfer data between hadoop and relational database servers. It is used to import data 
from relational databases such as My SQL, oracle to hadoop HDFS, and export from 
hadoop file system to relational databases. The sqoop  import tool imports individual 
tables from RDBMS to HDFS. The rows in the table are treated as records in HDFS. 
All records are stored as text data in text files. The sqoop export tool exports a set of 
files from HDFS to RDBMS. The files are given as input to sqoop which contains 
records. These are records are read and set of records are produced by parsing the 
input files. 

Aadhaar data is very confidential, dataset for aadhaar is not available in the web-
site. In order to overcome this, a dataset for aadhaar is created to retrieve information 
about the citizens. This may be useful for crime investigation. Processing of huge 
information in effective manner and data can be retrieved quickly as much as possi-
ble. Big data technique is performed on huge set of dataset. The proposed system 
retrieves information about the availability of particular citizen easily and on timely 
basis. 

Information about the citizens are retrieved. This may be used as base for crime in-
vestigation when any individual commits fraudulent activity. Easy access to details 
about the citizens related to particular division. Immediate storage and retrieval of 
data is provided.   

Professionals can use the database to collect qualification details about an individ-
ual for recruiting them. Healthcare centre uses the website to retrieve patient infor-
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mation. Patrols can retrieve the information about the citizen when he/she is involved 
in the crime activities through the website. 

In order to retrieve information about the citizen, a website is created which is used 
by professionals, healthcare centre, patrols. The proposed system maintains a database 
that stores the information about the citizens and it will be useful for the investigation 
process. Healthcare centre can use this data to retrieve information about the patient 
records. The information about the citizens stored in My SQL database and imported 
using sqoop tool and processed using hive. Citizen details that are gathered and visu-
alized through website.  

Professionals, Healthcare centre, Patrols can retrieve the data through website. The 
proposed system helps in crime investigation. Professionals can use this information 
to employ young talents. Healthcare centre can use this data to retrieve information 
about the patients. 

2 Literature Survey 

 
Data mining is developed to find interesting patterns from datasets whereas Big data 
involves large scale storage and processing of large datasets [1]. So, data mining with 
big data is quiet interesting and useful for getting lot of attention currently. Data min-
ing with big data is related to the use of huge datasets to process the collection or re-
porting of data that serves businesses. Analyzing the criticality in data driven models 
and also in the big data coup. Analyzing such huge amount of data is one of the big 
data challenges with big data mining. Data mining methods are useful in finding inter-
esting patterns from big data with complicated relationships and with dynamic vol-
umes of data. Processing time of big data with maximum size is reduced by designing 
sampling mechanisms of big data and precisely predicts the tendency of data in future. 
Privacy concerns, errors in the data may replicate the data which is not focused. 
Through complex relationship which forms useful patterns links the unstructured data. 
However, designing a secure information sharing protocol is a big issue.  
 The trend of data and invention of data mining technologies brings threat to securi-
ty of individual information [2]. To pact the security threats in big data mining, a 
method called privacy preserving data mining is designed which has gained popularity 
in recent years. To safeguard sensitive information from spontaneous acknowledge-
ment and also to secure utility of data. Knowledge discovery process are used for con-
sidering the privacy aspects of data mining. Data provider who provides the sensitive 
information to the data collector needs a security to their information and in turn data 
collector provides the data collected to the data miner. Do not track and socket puppet 
methods are used to protect the sensitive information of an individual. Data modifica-
tion to safeguard the privacy data is attempted by the method privacy preserving data 
publishing. Though it captures only the limited structural properties  and it may cause 
utility loss.  
 Big data focuses on data acquisition, preparation, repository and management, 
processing and extraction and analysis of data [3]. Map Reduce,  Hadoop are some of 
the framework for managing and interpreting big data. Map Reduce is a parallel pro-
gramming model used for writing applications that can process big data in multiple 
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nodes simultaneously. Hadoop allows distributed processing of large datasets across 
clusters of computers using simple programming model. Data preparation is the pre-
dominant for increasing the value of big data. Well-timed collection of data is funda-
mental and essential for fast interpretation of data. Security for big data cannot be effi-
ciently achieved by passwords, controlled access, two-way authentication. Greater 
security can be provided by cryptography. Organization of big data is not focused. 
Virtual barriers to protect data.  
 Workload generator called ankus which is designed based on the models from the 
workload analysis. Workload generator facilitates the evaluation of job schedulers and 
debugging on a hadoop cluster [4]. K-means clustering which is faster and efficient 
than hierarchical clustering are used to determine the cluster of related jobs. To elimi-
nate and identify system bottleneck, workload interpretation studies are useful and 
provides solutions for optimizing the system performance. To improve the perfor-
mance of the system  map reduce workload tracing and utilization of resources on 
hadoop cluster must be analysed. HDFS is a block structured file system in which the 
task tracker is assigned by the job through job tracker. Analysis of only small jobs on 
limited nodes are performed. Optimization of system performance and eliminating 
system bottleneck on hadoop cluster when workload increases is focused.  
 Performance of system can be improved by high-level programming language and 
databases [5]. Hive and Pig are high level language for analyzing the data. Hive and 
Pig can handle and process huge amount of data efficiently whereas My SQL can work 
well with only small datasets efficiently. Hive and Pig are also cost-effective. Hadoop 
environment contains a master node, a slave node, Sqoop import and export tool, Map 
Reduce for parallel programming, Hive, Pig and HBase. Hive has significant ad-
vantages over pig such as indexing of data which involves sorting, aggregation, clus-
tering. Indexing of data helps in efficient execution of queries. Hive executes map 
reduce only when aggregation, joins are performed. Pig executes step-by-step proce-
dure which is time consuming. Pig does not work well with minimum joins and filters. 
It executes only complex queries. Hive executes simple queries in time efficient man-
ner.  
 Processing of large scale data can be done efficiently by hive. Hive promotes effi-
cient data reuse strategy [6]. Processing efficiency of large scale data can be greatly 
improved by results of reuse calculations. Reuse calculations of data is enabled through 
hive. Overhead can occur when the probability to reuse data increases. Increases the 
data process efficiency and effectively. Hive helps in writing simple map reduce pro-
grams for data processing. Hive helps users to work comfortable with SQL. Hive uses 
a language called Hive QL which is similar to SQL. SQL-like queries are automatical-
ly translated in to map reduce jobs by Hive QL. Hive promotes data summarization, 
query and analysis in easier manner. Hive can process external data without actually 
storing it in HDFS. Performance can be improved by indexing of data and is also ex-
tensible.  
 Hive has the superior capability to manage and analyze very large datasets which 
includes both structured and unstructured data located in distributed storage systems 
[7]. Hive effectively manages the frequent interaction between data flow and data con-
tent by providing frontend translation engine. Metadata in metastore helps in effective 
utilization of hive command to obtain data flow map reduce job plan without the need 
to generate huge amount of input data. Factors such as capacity planning and tuning for 
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hive cluster makes the hive query performance complicated. This system helps in 
complete hive query execution process though the performance efficiency is not 
properly focused. Data loss can be overcome by CSM method. After hive finishes the 
query execution, the result of the execution is submitted to the Job Tracker. The Job 
Tracker which consists of map reduce tasks which runs the mapper and reducer job to 
store the final result in the HDFS.  
 Increase in intermediate data generation from map task to reduce task will lead to 
data loss, congestion in network bandwidth and performance degradation [8]. Map 
reduce job consists of number of map tasks and parallel reduce tasks which will com-
bine all the intermediate outcome in the form of key-value pairs. Key-value pairs are 
generated by map tasks to produce final results. Excessive bandwidth is occupied by 
these intermediate data generated by map reduce tasks when mapping is done from 
mapper to reducer. This leads to network congestion which will cause serious perfor-
mance degradation of map reduce jobs. To overcome this issue, data aggregation is 
carried out. Data aggregation is the process of combining similar results. In similar 
manner, inter-machine and intra-machine aggregation is done to overcome data loss 
and performance issue.    
 Big data analytics is potential in information retrieval. For providing intuition from 
very huge datasets and improving the results which is achieved at lower cost in infor-
mation retrieval is evolved by big data analytics [9]. The design of information retriev-
al system is improved by the advancement of statistical tools and algorithms and pro-
motes user with ease of access to the system, fault tolerance and used in analyzing the 
data. The privacy of data is not focused. This paper promotes multi query optimization 
techniques by exploring methods and joins are performed in single map reduce job.  
 Big data is a collection of massive amount of data whose data rate is dynamic for 
every milliseconds [10]. Big data analytics exploits various techniques to perform op-
erations on huge volume of data. Data from multiple sources are pulled in to system 
which turns in to big data has give rise to a process called ETL. This paper focuses on 
analysis of log files and retrieving precise information from huge volume of data. This 
is effectively by achieved by ETL process and hadoop helps in less time consumption. 
Hadoop is a powerful tool  for transforming huge data, perform analysis and exploits 
complex data. It also promotes fault tolerance and availability of data. Prediction of 
traffic flow using correlation analysis on hadoop environment.  
 Importing of big data securely is a tedious process which may lead to data loss. Big 
data is just residing at the system [11]. To make use of such huge data, computation of 
data need to be performed. To move data from one place to another, there is no organi-
zational approach. Different technique such manual storing, graph, documents are 
performed effectively to maintain data of certain size. But this approach is not is main-
tain big data. Therefore, streaming stack for big data is introduced which helps deeper 
analysis of stored data. Advancement of big data tools captures the thoughts of many 
researchers. Streaming process involves in complex event processing and intrusion 
detection system to analyse network traffic. Classification of data is achieved by 
streaming process.  
 Map reduce is a high level parallel programming language which maps the data 
based on key-value pairs from the input and generates intermediate results [12]. Based 
on the intermediate key-value pairs, the data is combine and reduced to produce output 
data. The problem that arises here is that the intermediate datas remain unused after the 
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tasks has completed. Therefore, a protocol is designed to handle such huge intermedi-
ate data. The aggregation of huge data is a complex task and the user when requesting 
these data may not be able to obtain. Since, the identities of workers cannot be changed 
they cannot analyse the data locally. In order to reduce this overhead, a cache replay 
protocol is designed.  
 Map reduce is a parallel programming model for writing applications that can pro-
cess big data in parallel multiple nodes [13]. Map reduce provides analytical capabili-
ties for analyzing huge volumes of complex data. Hive is a data warehouse infrastruc-
ture tool to process structured data in hadoop. Hive stores schema in a database and 
processed data into HDFS. It provides SQL type language for querying called Hive 
QL. Hive QL are complied in to map reduce jobs that are executed using hadoop. Hive 
QL enables users to plug-in custom map reduce scripts in to queries. Hive contains 
metastore for ease of processing and it can handle terabytes of data. Processing of data 
is enhanced.  
 Processing of huge data has becoming a important issue since speed of data genera-
tion is dynamic[14]. Big data is a heterogenous collection of structured and unstruc-
tured data of huge volumes. Speed of data generation makes the computing infrastruc-
ture complex to manage big data. Information retrieval mechanism is used to improve 
text information retrieval using map reduce technique. ETL process to improve per-
formance. In addition to this, map reduce hides the details of parallel execution and 
makes the user to concentrate only on processing of data.  
 The shuffle and reduce phase are coupled together in hadoop and the shuffle can 
only be performed by running the reduce tasks [15]. This leaves the potential parallel-
ism between multiple waves of map and reduce unexploited and resource wastage in 
multiple-tenant hadoop clusters, which significantly delays the completion of jobs in a 
multi-tenant hadoop cluster. Sorting of intermediate data still poses delay in reduce 
phase. Significantly improves job performance in a multi-tenant hadoop cluster.  
 The challenge of integrating No SQL data stores with Map Reduce under non-Java 
application scenarios is explained [16]. Data processing operation is not performed. 
Big data cannot be processed by using traditional processing method since it is a 
heterogenous collection of structured and unstructured data. Map reduce promotes 
data-intensive computing. But hadoop streaming module used to define non-java 
executables as map reduce jobs. Cassandra with map reduce improves performance. 
The distributed Cassandra cluster directly to perform map reduce operations and the 
other exporting the dataset from the database servers to the file system for further pr o-
cessing.  
 Using correlation analysis, traffic flow prediction by map reduce approach which is 
based on nearest neighbor is designed. Capacity of big traffic data processing for fore-
casting traffic flow in real time is analysed by KNN classifier and prediction calcula-
tion method is built on hadoop environment [17]. Correlation information is neglected 
during traffic flow prediction. Prediction accuracy can be improved by the choice of k 
and the prediction calculation. Autoregressive integrated moving of data. An approach 
for traffic flow prediction using correlation analysis on hadoop platform.  
Hive, Spark and Impala have become the factual database set-up for decision support 
systems with huge database sizes [18]. In hive database setup is compared with a tradi-
tional database system to identify enamels in query execution. Though My SQL  is 
efficient algorithmically, it suffers from serious issue that micro-architectural perfor-
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mance is affected by the query computation. Hive suffers from a issue by converting 
queries in to map reduce jobs and increasing algorithmic efficiency. Hive and My SQL 
is compared by their performance analysis. Bottleneck in hive is caused by context 
switches and it also uses large size code which causes stress in memory hierarchy. 
Performance of query analysis can also be identified through processor throughput. 
Analysis of My SQL and Hive clearly demonstrate the algorithmic disparates between 
single- node and distributed execution frameworks and the ideologies that motivate 
these differences. 
 Hive is a data warehouse system which is emerged as an essential facility for data 
computing and storage [19]. Several optimized scheme based on RC File   and EStore 
is proposed which is an data placement structure  that improves the query rate and 
reduces the storage space for  hive.  The data warehouse based on map reduce, column-
store is used for read-optimized data. During query execution, it eliminates unneces-
sary column reading.  But the efficiency of query performance is not improved due to 
heavy overhead of record reconstruction. Compression of table columns in a row 
groups by the storage method of RC File and decompressing column costs is reduced 
by EStore which is frequently used in the query. To improve query rate, Estore adopts 
the column classification scheme and  outperforms storage space on hive.   
 Hadoop distributed file system is a block structured file system in which datas are 
stored as block with size 128mb [20]. It is used to store huge data and involved in 
managing such huge data in distributed manner. The real-time streaming data can be 
stored in Mongo DB and hive. Using apache hive, big data analytics can be performed 
on data stored in hadoop distributed file system. Hive is a high-level programming 
language that make use of hadoop’s core component map reduce to analyse the data. It 
promotes scalability by enhancing addition of new nodes. To view the insight of the 
big data, visualization tool is integrated with big data applications. Hive is a data ware-
house system for hadoop and it SQL-like queries. Hive is implemented to make ease 
the use of hadoop file system. Processing of huge data is not an easy task. In order to 
perform this in hadoop wnvironment, apache storm is used.  

3 Proposed Work 

The admin collects data from different sources and stores these data on the database. 
The data collected are imported to hadoop environment through sqoop tool. The im-
ported data’s are normalized, preprocessed and clustered based on aadhaar number. 
These details are displayed on the website were the user retrieves the citizen details 
by providing aadhaar number. User makes a search based on the aadhaar number to 
retrieve citizen address, mobile number, qualification details, health records. 
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 Fig.1: System Architecture 

 In the proposed system, admin  collects the citizen details. The citizen details are 
collected and maintained in the hadoop database for processing. The data collected 
includes citizen name, aadhaar number, date of birth, gender, city, district, state, coun-
try, mobile number, qualification, smart card number, driving license number, blood 
group, last date of donation and number of times donated. These data are maintained 
by the administrator who can perform updates, modify operations. 

The data collected on excel has been moved to hadoop environment by means of 
sqoop tool. Sqoop tool helps in import and export of data from hadoop and database 
server. The data need to be imported for further processing in the hadoop environment 
to get citizen details. Data collected about citizen is normalized for dimensionality 
reduction. Clustering of data is performed on hadoop environment. 

Citizen details are retrieved by the user to know address, smart card number, driv-
ing license number, number of members in the family, qualification, blood group. 
Normalization of data is performed for dimensionality reduction of huge amount of 
data in hadoop environment. This is useful for hospitals for retrieving blood donor 
details, crime investigation and professionals for retrieving the details about residents  
along with their aadhaar details. The aggregation of Aadhaar card, driving license and 
smart card detail has been done. A proposed system which monitors the blood donors 
details of each individual of the country. It comprises of modules like generating the 
aadhaar number and store and retrieve data of a person. 
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3.1 Map Reduce 

Map reduce is a programming model that is used for processing vast amount of data. 
In the proposed system, the details about citizen are collected that includes name, 
address, sex, phone number, qualification, aadhaar number, license number, smart 
card number, age, blood group are maintained in hadoop database for processing. 
Hadoop is cable of running map reduce programs which has been return in java. Map 
reduce paradigm is a parallel execution process which is useful for processing huge 
data analysis in multiple machines in the clusters. It consists of map and reduce phase. 
Mapping is done based on ( key, value) pairs. The map task is created for every split. 
This executes the map function for each record containing the data in the split. Per-
formance of map function depends up on the size of splits. Splits are nothing but data 
blocks in the data node. The map task is again processed in another node by the 
hadoop and produces the map output. The output of map task is produced to the re-
duce task. The output of reduce phase is stored in the hadoop distributed file system. 

3.2 Sqoop 

Sqoop is a data transfer tool which is used to transfer data between hadoop and data-
base servers. Sqoop contains import and export tool. Sqoop import tool is used to 
import data from relational database to hadoop distributed file system. Sqoop export 
tool is used to export data from hadoop distributed file system to relational database. 
The emergence of sqoop import and export tool enhances the secure data transfer of 
huge amount of data and processing of data by analyzers such as map reduce to inter-
act with relational database servers. 

3.3 Hadoop 

Hadoop is an open source framework that is used to store and process huge amount of 
data in a distributed environment. Hadoop runs map reduce algorithm in which paral-
lel execution of data is performed. Complete statistical analysis of huge amount of 
data is performed by applications that was developed using hadoop. Hadoop distribut-
ed file system is used to store large amount of data and supports quick transfer of data 
between nodes. The input data given to hadoop distributed file system breaks the 
information down in to separate blocks and distributes the data to different nodes in 
the cluster which enables efficient parallel processing of data. Hadoop is a master/ 
slave architecture that was used by hadoop distributed file system. Name node is a 
master and datanode is a slave. The name  node keep tracks the data node. The data 
node consists of blocks. These are referred to as splits and is processed by map reduce 
programs.  
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4 Methodology 

4.1 K-Means clustering 

Clustering algorithm has a extensive appeal and usefulness in fundamental data analy-
sis. Thousands of clustering algorithm have been suggested in the literature survey in 
various experimental practices. The k-means clustering algorithm is an mature algo-
rithm that has been fiercely experimented owing to its ease and integrity of implemen-
tation. Due to different issues, the research works in this field is varied. 

 K-means clustering is the widely used and experimented clustering formulations 
that are established on reducing a formal objective. To reduce the mean squared dis-
tance from each data point to its nearest center, a set of n data points in real d-
dimensional space, Rd and an integer k. The objective is to determine a set of k points 
in Rd called as centers. This measure is called as squared-error distortion and this is 
referred to as variance based clustering. 

Clustering analysis is an important technique for analysing fundamental data and is 
also used in analysing variety of engineering and scientific  disciplines such as health 
care details , marketing, aadhaar details, computer vision. 

Clustering is the process of grouping a set of physical or abstract objects in to clas-
ses of similar objects is called clustering. Cluster data objects are similar to another 
data object with in the cluster and remain dissimilar to data objects in other clusters. 
The clustered data objects are   considered as a single group and large number of clus-
tered data objects  are considered as a form of data compression. 

The process of gathering a lot of physical or conceptual objects  into classes of 
comparable items is called clustering. A cluster is a gathering of similar data objects 
that are comparable to one another inside the same cluster and remains contradictory 
to the objects in different clusters.  A cluster of  objects can be dealt with on the 
whole as one gathering thus might be considered as a type of data compression. 

Analysis of cluster sorts out data by abstracting hidden structure either as a gather-
ing of individuals or as a chain of groupings. The representation would then be  ex-
plored to check whether the groups of data  as indicated by assumptions or to propose 
new experimental setup. The exploration of structure of data is done by cluster that 
does not require the suspicions common to most measurable techniques. It is denoted 
as unsupervised learning  in the pattern recognition and artificial intelligence.  

The most prevalent partitional calculation among different grouping calculations is 
K-mean clustering. K-means  is a selective clustering algorithm, which is basic, sim-
ple to utilize and extremely proficient in managing huge amount of data with linear 
time complexity. K-Means calculation is one of the prevalent parceling calculation. 
The concept  is to characterize the data into k clusters where k is the input indicated 
earlier through iterative migration system which converges to local minimum. 
The aim of K-Means clustering is the optimization of an objective function that is 
described by the equation 

𝐸 = �� 𝑑(𝑥,𝑚𝑖)
𝑥∈𝐶𝑖

𝑐

𝑖=1
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In the above condition, mi is the focal point of cluster Ci , while d(x,mi ) is the Eu-
clidean separation between a point x and mi . Consequently, the model capacity E 
endeavors to limit the separation of each point from the focal point of the group to 
which the point belongs to. The objective of K-mean calculation is to limit the intra-
cluster distance  and increase the inter-cluster distance dependent on Euclidean sepa-
ration.  

Distance functions in k-means clustering procedure assumes a critical job. Various 
seperation functions are given to quantify the distance between data objects. In Man-
hattan distance function the distance between two  data is the total of the absolute 
contrasts of their coordinates. The Manhattan distance, D1 between two vectors a ,b 
in a n-dimensional real vector space with settled Cartesian coordinate framework, is 
the aggregation of the lengths of the projections of the line fragment between the 
focuses on coordinate axis.  

𝐷1(𝑎, 𝑏) = ‖𝑎 − 𝑏‖1 = ∑ |𝑎𝑖 − 𝑏𝑖|𝑛
𝑖=1 , 

where   a (a1, a2… an) and b = (b1, b2… bn
 

) are vectors. 

Step 1: Let X={x1, x2, x3,….,xn}  
//set of data points 
            Let V={v1, v2,….,vn}  
//set of centers 
Step 2: Randomly select ‘c’ cluster centers 
Step 3: Calculate distance between each data point and cluster centers 
Step 4: Assign the data point to the cluster center   
// minimum distance from the cluster center 
Step 5: Recalculate the new cluster using  

 
//Ci  is the data points in ith

Step 6: Recalculate the distance between each data point and obtain new cluster 
centers. 

 cluster 

Step 7: Otherwise, repeat step 3. 
 

4.2 Algorithm 

Input: 
 Set of feature vectors X={x1, x2, x3,….,xn}  
// set of n data items 
 The number of cluster to be detected  K 
Output: 
 Set of K clusters 
 
Randomly select i data items from X as initial centroids 
Initialize cluster centroid x1, x2, x3,…., xn belongs to Rn randomly  
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//finding centroid 
Finding centroid using 
c(i)=arg minj||x(i)-µj||
Assign each data item xi to the cluster which has the closest centroid  

2 

//each cluster is associated with centroid 
Number of cluster K must be specified 
Repeat step 1 
Recompute the centroid using  

 
 
 
Update centroid 

 
Take mean value and find nearest neighbour of mean  for assigning it in cluster. 
 
Repeat the above step until we get same mean  
// until convergence is met  
 
 
Input: number of clusters, K, X, C  
Output: set of possible clusters 
Begin 
Let X={ x1, x2,......,xn} // set of aadhaar numbers 
Select         K points 
Set C          initial centroid 
Repeat       K points 
From K       assign points(X) 
Mark X       close to centroid C 
Recompute    centroid for n clusters 
End 

 

5 Result 

The admin collects details about citizen and maintains in a database. For logging in to 
the system, admin has username and password. Only admin can view complete data-
base and perform modifications like insert new details in the database. When request 
from citizen is sent to admin for any updations in the database. The admin can send 
respond to the citizen for updating his/her details in the database. 
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Fig 2: Aadhaar Card Website 

 
Fig. 3: Admin Login 

 
 
 
 

532



15 

 
Fig. 4.Search Citizen Details 

 
Each and every citizen has their own username and password for logging in to the 

system. The citizen can view and update only their particular details. The search is 
made through unique 12-digit aadhaar number. 

 

 
Fig. 5. Citizen Login 
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Fig 6. Update Citizen Details 

 
The database also contains blood donor details which is helpful to blood bank. The 

proposed system provides donor details for blood bank. They can only view and re-
trieve the donor details from the website but cannot perform any updations in the 
database. They have separate username and password for logging in to the system.  

 
Fig.7. Hospital Login 
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Fig. 8. Search Donor Details 

 
The proposed system can also be useful for crime department for verifying the citi-

zen details through their aadhaar number. They can only verify the citizen details 
through the aadhaar number. They cannot perform any changes in the database by 
logging in to the system through their username and password. 

6 Conclusion 

Aadhaar is a big data which need to be stored and managed securely and safely. Sev-
eral processing techniques and privacy measures have introduced to process such 
huge confidential data. In order to update essential details of an individual along with 
existing database of an aadhaar for use by crime department, health care center and 
professionals, several algorithms, tools, techniques used in big data  analytics have 
been discussed. This is useful for hospitals for retrieving blood donor details, crime 
investigation and professionals for retrieving the details about residents  along with 
their aadhaar details. The aggregation of aadhaar card, driving license and smart card 
detail has been done. A proposed system which monitors the blood donors details of 
each individual of the country. It comprises of modules like generating the aadhaar 
number and store and retrieve data of a person. Performance evaluation demonstrates 
that the proposed schemes can achieve better efficiency than the existing works in 
terms of storage, search and updating complexity.  
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Abstr act. The spinal cord is the vital organ in human central nervous system. 
Any pathology which significantly disturbs the original nature of the spinal cord 
will lead to sensory dysfunction and weakens the life quality of the person. To 
automatically detect the diseases in the spinal cord it is necessary to segment it 
from the image. Many image segmentation methods for medical image have been 
presented in recent years. In this paper, a region based segmentation is proposed 
to segment the lumbar spinal cord from T2-weighted sagittal Magnetic 
Resonance Image (MRI) of lumbar spine using region growing algorithm. First, 
the image is preprocessed and image threshold is applied to obtain a binary 
image. Then the region growing algorithm is performed on the binary image to 
segment the lumbar spinal cord. After the segmentation, any disease in the 
spinal cord can be analyzed. 

Keywords: Segmentation, Region Growing, Spinal Cord, MRI  

1 Introduction 

For a human being, the spinal cord is the primary part of the central nervous 
system. Due to ageing or accident, any damage in the spinal cord can result in 
numbness, loss of sensation in different organs, loss of the ability to control the 
muscles voluntarily, and sometimes it leads to paralysis. There are many ways to 
identify diseases in the spinal cord. Physicians often confirm the nature of injury in 
the spinal column by physical examination or different medical imaging modalities 
such as X-ray, Computed Tomography (CT) or Magnetic Resonance Image (MRI). 

CT and X-ray images were widely used for diagnosis purposes earlier. But MR 
images contain much more information when compared to other modalities. MRI has 
better properties such as high resolution, no radiation and can penetrate the spinal 
column without degradation. It gives an extremely clear and detailed image of soft-
tissue structures that other techniques cannot achieve. It provides superior soft tissue 
contrast resolution. It has multiplanar imaging capabilities i.e. images can be acquired 
in multiple planes such as axial, sagittal and coronal. MR images give a very detailed 
diagnostic vision of organs and tissues in our body and contain much richer 
information when compared to other modalities. Many types of MR images are 
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available. Of these, T1-weighted and T2-weighted images are popular. But, when 
compared to T1 images, T2 images provides high resolution contrast. Thus, in our 
method T2-weighted sagittal MR images are used. 

The process of detecting the different organs from any medical image is 
medical image segmentation. The injury in the spinal cord can be analyzed if it is 
separated from other organs such as vertebrae, Intervertebral Discs (IVDs) etc. 
Therefore, seg- mentation of spinal cord is considered significant for quantification and 
diagnosis of various diseases related to it. Now a days, it is an important process for 
automatic interpretation and analysis of any disease in human organs. But there are 
several challenges and issues in segmenting the spinal cord, although its shape is 
apparently simple. 

At present, there is no best method that satisfactorily segments the spinal cord 
and its neighbouring organs. Some of the previous works have been done on axial 
MRI. The segmentation can also be done in sagittal views of the lumbar spine. This 
gives motivation to segment the lumbar spinal cord from MRI. The region growing 
algorithm provides the main model for our segmentation approach. Fig. 1. shows a 
sample MRI T2-weighted sagittal image of lumbar spine. The dataset used for this 
segmentation process contains T2-weighted lumbar MR images for 93 patients. 
 

 
Fig. 1. MRI T2-Weighted Sagittal Image of Lumbar Spine 

The structure of the paper is as follows: Section 2 deals with related work, 
section 3 is about the proposed segmentation method. The experimentation results are 
given in section 4. The paper ends with the final thoughts and the future work in the 
last section 5.  
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2 Related Work 

Even though many research work is already done in the segmentation of spinal 
cord, it remains a challenge. As the images have different texture, noise, and other 
different factors the segmentation becomes a challenging task. The spinal cord 
matches the texture and the colour of the neighbouring organs. This makes the 
segmentation process tedious. 

A signal intensity method for segmentation of spinal cord was proposed [1]. B-
Spline contours are used to find the abnormal curves and then DSCR (Dural Sac 
Canal Ratio) was calculated which is the main criteria for calculating the spinal 
stenosis. T2-weighted sagittal images were used. This method was tested with 
different spinal curvatures and proved as robust. This method cannot detect small 
abnormalities. 

Chun-Chih Liao and Furen Xiao [2] used Expectation-Maximization (EM) 
algorithm and dynamic programming to segment the spinal cord. T2-weighted sagittal 
MR images were considered. Using Dynamic programming, the anterior and posterior 
edges of the spinal canal is detected. After applying threshold and dynamic 
programming the intervertebral disks were segmented using region growing. Finally, 
spinal cord is segmented using Dynamic programming. The advantage of this method 
is that it is completely atlas-free and it requires only minimal human intervention. 
But, the stability of EM algorithm is lower because, it sometimes does not segment the 
spinal cord accurately. In another method, the authors applied Multi-layer Perceptron 
classifier for segmentation and detection of the Stenosis [3]. Axial slices of MR 
images were considered. This method consists of three steps: Spinal components 
segmentation using ROI, Spinal features extraction and Spinal stenosis classification. 
The overall performance is better than other works and the study has considered the 
axial view of the spine. 

The Dynamic programming method was suggested [4] for extracting the 
boundary of the spinal canal. T1 and T2 weighted MR images were fused and then 
dynamic programming is applied for finding the boundaries. The distance between the 
reference boundaries and boundary obtained by this method is found for accuracy. 
This method works fully automatic. The tracked boundaries were quantitatively 
evaluated. But this method sometimes finds the incorrect location. Another work uses 
two-level thresholding method for segmentation of spinal cord [5]. T2-weighted mid-
sagittal images were considered. This method provides a minimum response to the 
slight changes that occur in the spinal cord. The method produced only moderate 
results. 

Modified Cobb’s method is used to segment the spinal cord in the axial slice of 
CT images [6]. Anterior Posterior Diameter of spinal Canal (APDC), Cross Sectional 
Area of Dural sac (CSAD), Lumbar Lordosis (LL), Sacral Slope (SS), Anterior 
Vertebral Body Height (AVBH) and Mid Vertebral Body Height (MVBH) 
measurements were taken at vertebrae region of the lumbar spine for segmentation. 
The authors cannot correctly segment the spinal cord and this is because only minimal 
information exists about the spinal column. A new bottom-up model and active con- 
tour model for segmenting the spinal cord was proposed [7]. T2-weighted sagittal 
images were used. After segmentation, fill the holes by morphological operations 
which removes the small blobs. Since the relevant information related to the blob is 
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acquired automatically, human interference is not required. The drawback is that this 
method is sensitive to noise, initial contour should be described and the resulting 
boundaries depends on this selection of contour. Expectation - Maximization (EM) 
segmentation is used to segment Intervertebral Disc in sagittal and axial slices of 
lumbar MRIs[8,9]. 

A method which segments the spinal cord from MRIs using Topology 
preserving, Anatomy Driven Segmentation (TOADS) algorithm was discussed [10]. 
Both T1 and T2-weighted axial and sagittal views of MR images were considered. The 
past information about the anatomy and the neighbouring organs are used as a 
constraint for the segmentation. This segmentation process is highly resilient to noise. 
Three different segmentation methods namely, intensity based, surface based and 
image based methods were discussed [11]. Both axial and sagittal slices of MR images 
were considered. The intensity based methods such as region growing algorithm was 
used which robustly segments the spinal cord. But these methods have computational 
cost. Surface based methods such as B-spline model were faster and were reliable. It 
requires a large database with various image contrast for these algorithms to perform 
well.  

3 Proposed Method 

In this paper, an automated region based segmentation process is proposed for 
segmenting the lumbar spinal cord from MRI. The MR images are first preprocessed by 
converting the RGB images to grayscale images and filtering is applied to remove the 
noise. Then, a suitable threshold is applied to the image. Finally, the region growing 
segmentation method is used to extract the spinal cord from the preprocessed image. The 
working principle of the proposed method is shown in Fig. 2.  

3.1 Image Preprocessing 

The input image is T2-weighted mid-sagittal MRIs obtained from 93 patients. 
All the images are in RGB colour model. Even though, the images are RGB, all the 
channels have the same pixel values. So, it is necessary to convert the RGB image to 
grayscale before segmentation. Therefore, the images are converted to grayscale. 

3.2 Top-Hat Filter ing 

Top-hat filtering is applied to the grayscale image. The morphological opening is 
computed on the image and the resultant is subtracted from the original image [12]. 
This process extracts the bright objects of interest in the dark background which is 
required for further processing. 
 
Open. Morphological operations on a image can obtain the boundaries of all objects, 
the skeletons of the objects and the convex hulls of the objects [13]. Usually, 
morphological open remove the small components from the foreground of an image. 
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Fig. 2. Spinal Cord Segmentation - Architecture 

Morphological open is performed on the grayscale image with the structuring element 
(SE). Open is mathematically denoted by I ◦ S and is defined as:   

  (1) 

where I is the input image, S is the SE, ⊖ and ⊕ denotes erosion and dilation 
respectively. The SE should be a single element and not an array of objects. The 
morphological open is an erosion with a SE followed by dilation with the same SE. 
Erosion. The erosion on a grayscale image erodes the boundaries of the foreground 
regions. So, the foreground pixel areas will reduce and the holes within the areas will 
be larger after erosion. The SE may be considered as a small grayscale image. The 
pixel values above the border pixel values are assigned the maximum value. For 
grayscale images, the maximum value is 255. 
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Dilation. As erosion, dilation is also applied to grayscale image. The operator when 
applied on a grayscale image enlarges the boundary of foreground regions. So, the 
foreground pixels will grow, and the holes within the area will be smaller after 
dilation. The SE may be considered as a small grayscale image. Pixels beyond the 
image border are assigned the minimum value. For grayscale images, the minimum 
value is 0. 

3.3 Image Enhancement 

In spite of different image enhancement techniques, histogram equalization is per- 
formed to adjust the contrast in the image. This allows the area in the image with 
lower contrast gains higher contrast [13]. This method leads to the better visual of 
bone structures in MR images. The working principle is as follows: The pixel values 
for the grayscale image ranges between 0 to 255. For each pixel brightness value m in 
the sagittal image, the new pixel value k assigned is calculated as: 

 (2) 

where the sum counts the number of pixels (N i

3.4 Image Thresholding  

) in the image with brightness less than 
or equal to m, and t is the total number of pixels. 

Obtaining the features or separating the object from an image is an essential 
prerequisite for many kinds of analysis. Selecting the pixels within a range of the 
foreground and rejecting all the remaining pixels as background is the clear method to 
determine the brightness range in the original image. 

After separating the foreground and background, the image obtained will be a 
binary image. This selection process is called image thresholding. The global image 
threshold is computed using Otsu’s method [14]. This algorithm automatically 
performs the image thresholding as clustering based method or, it converts a graylevel 
image to a binary image. Otsu’s algorithm is explained in Algorithm 1. 

Otsu’s method separates the enhanced image into two different classes of pixels 
(the foreground pixels and background pixels), and then calculates the optimum 
threshold. The calculated optimum threshold will separate the two classes, and their 
within class variance is minimal. The weighted sum of variances of the two classes is 
denoted as σ2

w(T) and it is defined by: 

 (3) 

where T is the threshold, the weights w0 and w1 are the class probabilities separated 
by a threshold T and σ2

0 and σ2
1

 
 are class variances.  
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The probabilities for each class are evaluated as: 

 (4) 

 

 (5) 

where B denotes the number of bins in the histogram. 
Otsu’s method determines that minimizing the within class variance means 

maximizing the between class variance and is depicted in terms of class probabilities 
w and class means µ. Between class variance is given by: 

 (6) 

 

 (7) 

 

 (8) 

 
The class means µ0(T), µ1(T)and µ are evaluated by: 

 (9) 

 

 (10) 

 

 (11) 

 
Finally, the individual class variances are:  

     (12) 

 (13) 
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Algor ithm 1: Otsu’s Algorithm 

Input: Grayscale Lumbar Spine Image 

Output: Binary Image 

A. For each intensity level find the histogram and the probabilities. 
B. Initialize wi(0) and µi
C. Iterate through all the possible thresholds T=1...M, where M is the maximum 

intensity. 

(0). 

D. Update probabilities wi, means µi and calculate between class variance 
σ2

b
E. Optimum threshold corresponds to the maximum between class variance 

σ

(T). 

2
b

3.5 Region Growing 

(T). 

The region growing algorithm is a region based segmentation method. In this 
paper, the region growing method is used to segment the spinal cord region. As 
region growing method requires to select initial seed points, this method is otherwise 
called as pixel based segmentation. This approach analyzes the neighbours of the 
initial seed point [15]. Also, it analyzes whether the neighbouring pixels can also be 
included in the region. This is repeated until no new neighbouring pixels be added 
into the region. The selection of the initial seed points is based on the user’s 
benchmark. 

Seed Point Selection. The initial stage in region growing segmentation is selecting 
the seed point. Selection of seed point depends on the user constraints such as the 
range of pixels in the grayscale, in a grid placing the pixels evenly etc. The initial 
location of the seed is the initial region. Later, from the initial seed point the regions 
grow to neighbouring points. This depends on the region membership constraint. The 
membership constraint can be the pixel value, the texture, or the colour. 

The region formation is vital as the regions grow only on the membership 
criterion. For instance, if the membership constraint is a pixel intensity value, then 
the information about the image from the histogram is used. This is because the 
histogram is used to fix a threshold value for the region membership constraint. The 
region growing algorithm is presented in Algorithm 2. This region growing method 
gives very good segmentation. 
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Algor ithm 2: Region Growing Algorithm 

Input: Binary Lumbar Spine Image 

Output: Segmented Image 

A. Choose an arbitrary seed pixel point in the lumbar spinal cord and compare it 
with neighbouring pixels. 

B. From the seed pixel the region is grown by combining the neighbouring 
pixels that matches the region membership criterion. This increases the size 
of the   region. 

C. When the growth of this region stops, we get a single connected component. 
D. This single connected component is the desired lumbar spinal cord.  

 
Table 1. Original Image, Images after Top-Hat Filtering, Image Enhancement, Thresholding, 
and Region Growing for Image 1, Image 2 and Image 3 
 

Segmentation  
Process 

Image 1 Image 2 Image 3 

 
 
 
 

Or iginal Image  

 

 
 

 

 

 

 

 
 
 
 

Top-Hat Filter ing 

 

 
 

 

 
 

 

 

 
 
 
 

Image  
Enhancement 
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Image  

Thresholding 

 

 
 

 

 

 

 

 
 
 

Region Growing 

 
 

  

4 Exper imental Results 

The data set consists of mid sagittal T2-weighted MR Images for 93 patients. 
Experiments were performed on this dataset. First the RGB images are converted into 
grayscale. The top-hat filtering is performed on the grayscale image. The SE used is a 
10 sized disk. Then histogram equalization is performed on the filtered image. After 
histogram equalization apply Otsu’s thresholding. In the binary image, on selecting a 
seed point the lumbar spinal cord is segmented. The Table 1. shows the Original 
Image, Images after top-hat filtering, image enhancement, thresholding, and region 
growing for 3 different images. 

5 Conclusion 

A region growing method to segment the lumbar spinal cord on sagittal T2-weighted 
MR images is proposed in this paper. The paper concentrates on preprocessing 
techniques as well as the region growing method. The experiments were performed on 
93 clinical dataset. The input image is first preprocessed by applying top-hat filter and 
image enhancement. Otsu’s thresholding is applied to the image to obtain a binary 
image.Finally, by using region growing algorithm the spinal cord is segmented from the 
MR image. Experimental results shows that our method of segmentation gives better 
results. The segmented binary image or the segmented region can be further utilized 
for analysis of any disease. 
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Abstract. The regular test of ophthalmologist to test the presence of various eye 
diseases such as glaucoma, hypertension, macular degeneration and so on, 
which are the most common diseases to cause visual impairment and blindness. 
These diseases are formed in the inner circle of retina called as optic cup. The 
existing system to diagnosis of the used by ophthalmologist can be used to de-
tect until the outer circle of retina called the optic disc. The detection of glau-
coma is based on the appearance of the optic disc on the fundus image which is 
bright white in colour. This leads to the assumption of the disease. The pro-
posed system removes the assumption and predicts the disease based on cup to 
disc area detection in fundus image base on structured learning. 

Keywords: Fundus image Optic disc Optic cup Glaucoma. 

1 Introduction 

Glaucoma is a disease which affects the eye due to the intraocular pressure created 
inside the eye. This also has several variation of affecting the eye on retinal never 
[11].A computer-based algorithm that is used defines images in a very clean accurate 
manner with the help of computer algorithm. The beginning of optic nerve is place 
where the optic disc (OD) is present... OD is the entry for the major blood vessel for 
the retina. OD of the human eye carriers 1 to 1.2 million nerve fibre for the brain. The 
Optic cup (OC) is a cup size area present inside (OD). The OD and OC ratio is esti-
mated in order to detect the disease as Glaucoma. The optic disc and optic cup size of 
human is 1.77 and 1.88 vertical and horizontal in diameter. But they remain in adjust-
able ratio of 0.3, in order to be stable. Larger cup to disc ratio may imply Glaucoma 
or any other pathology.  

Cupping is not inductive but due to aging and hereditary factors glaucoma occurs. 
Glaucoma causes vision loss. The doctor will conduct routine vision test to detect 
glaucoma .Slit lamp examination is done for the patients using special microscope. 
Tonometer is used to measure the intraocular pressure which is placed within the eye. 
The instrument is hand-held version instrument is used to measure the pressure in day 
and the pressure in night (multiple reading).The old method treatment is not affective 
and accurate. The new method is good but not capable for the treatment of glaucoma . 
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An optic disc is examined with a diluted eye. The cup to disc ratio and vessel density 
examination can be used to detect glaucoma. The last stage to confirm glaucoma is by 
the perimetry test is conducted by the doctor. [2].A patient having a full field vision 
has a normal eye whereas the person having black, no sensing area in the field of 
vision is having glaucoma. The baseline test taken by the ophthalmologist in period 
bases are based on assumption hence we can predict the idea of the disease present 
within the optic cup by assuming the optic disc veins. 

2 Proposed system 

In the proposed system we discuss about the overall process to detect the glaucoma 
infection based on cup to disc ratio to avoid the assumption. Hence the process is 
shown below 

 
 

Fig. 1. Block diagram of the proposed system 

2.1 Grayscale Conversion 

The input image given to convert into gray scale is RGB [3]. This grayscale conver-
sion have black and white colour. These images have many shades of gray within 
then. These are used measure the intensity of the light at each pixel with combination 
of frequency. Monochromatic wave where only a single frequency is captured. The 
principle of frequencies is electromagnetic spectrum. The intensity of pixels is ex-
pressed within the range from 0 (0%) to 1 (100%). Where 0-Black and 1-White. 

2.2 Principle component analysis 

It is used to reduce the dimension of image. PCA consists of following steps: 

• The input information is to be loaded. 
• The original dataset is submitted in form of datasheet . 
• The dataset is to be in matrix form. 
• The greatest eigen value and eigen vector must be found from the above matrix. -

The original data sheet is given. 

550



3 

2.3 Inpaint 

X=pca output, INPAINT(X).the missing data in variable X is replaced by the non 
missing elements [4].The missing data present in X is non-finite values .Edge masks 
,imfilter and computer arithmetic. The brightness at the borders of the object and  
inside the object are high and low respectively .We can apply various procedures to 
find fore ground markers, connected block of pixel inside each of the fore ground 
object [10]. The image can be clean up by using Morphological techniques called 
"opening-by-reconstruction" and "closing-by-reconstruction". 

2.4 Water segmentation 

 

Algorithm. The process involving several NI vision functions is called morphological 
segmentation [5]. 

The figure shows an example of a coin in each step two morphological segmenta-
tion. 

 

 
Fig.2. Watershed management algorithm 
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• The binary image can be created by using the native threshold. 
• The more information about thresholding can be referred to global greyscale 

thresholding. 
• The quality of the image is improved by binary morphology operations, which 

actually means execrating unnecessary noise from the image [9]. 
• The Danielson function is utilised to transform the gray scale to distance map. 
• Watershed separation lines are found from the distance map. 
• Image masking is done by super imposing the original image on the watershed 

lines. 
• Watershed transformation. 

 

Greyscale image transformation technique that re-
sults in defining the typical high and accurate dimensions of the image depicted on 
gray scale. 

 
Inspection image of the real object after being threshold 

 
The gradient plate is utilized to show the distance map of the object. 
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The distance map of the topographic surface is shown with its accurate distance 
and depth. 
The following steps to transform the gray scale into watershed: 

• For an image g(x, y) .The sets of co-ordinates are determined as M1, M2, and 
M3...MR 

• The co-ordinates of C (M I) is denoted as catchment basin where M I is the region-
al minimum 

• The maximum and minimum grey levels are represented as g(s, t) 
• The set of coordinates (s, t) which is denoted as t[n], where g(s,t)<n. 
• Topography of the binary image is viewed. 

In-depth discussion. Gray scale values of the pixel are sorted and arranged in de-
creasing order is called Vincent and soilless algorithm. Follow the steps of the entire 
pixel 

2.5 Hough transform 

This transform is used to find imperfect instances of object with a range of shape that 
are classified by voting procedure [7]. It is most commonly used in image analysis 
digital image process, computer vision etc. This transform performs grouping of edge 
point into object by an explicit voting procedure over a set of parameterized image 
object. 

 
Circle detection process 

 

i) The accumulator space is created which is made of a cell for each pixel. Initial 
value is set as   zero. 

ii) The increment of cell is according to the equation of circle for two dimensions 
“((x-a) 2+(y-b)   2) =r2

iii) Find all the possible results for the equation. 

”      where x and y are the axis, r is the radius of the 
circle and (a, b) 

iv) Find all the local maximum and local minimum. 
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2.6 Vessel extraction 

Each blood has various parameters and the thickness of the eye veins determines the 
disease [6]. A variety of method exists to determine the thickness of the vein in an 
accurate range. The one of filter used infilter. The threshold defines the pixel of veins 
as vessel and non – vessel [8].The retinal image of human blood thickness 36 to 108 
microns. 

a. The filter used gives accurate thickness of the vein. 
b. It is in automatic system & the retinal image is detected according to the retinal 

disorder. 
c. The study of retinopathy of prematurity of eye uses the infilter which is done in 

progressive and clean tracking manner. 

2.7 Extraction of OD & OC area 

Ophthalmoscope is the output of the scanner for the given gray scale input. The vessel 
density of retina is to be found to detect the disease.  

 
 
 
 
 
 
 
 
                                                         
 
                                                  

Fig.3. Extraction of OD & OC area 
 

3 Literature Survey 

               
The survey taken in India determines the number of people suffering from glaucoma 
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Fig.4. Literature survey in pie chart representation 
The above pie graph represent the age of the people in various ages group with the 

approximate value. Many people are affected by the disease as we shown in the pie 
chart. Here58% of affected people is above the age 60.Next to that is 25% of affected 
people is belong to the age from 40 to 60. Then 14% of affected people are belonging 
to the age from 13 to 40. 4% of affected people belong to the age from 5 to 13.Finally 
2% of affected people are belonging to the age from 0 to 5. 

4 Results 

Name Diagram Process 
   Input Image 

 

This is the input image is given for the colour 
conversion process and for the further Pro-
cessing. It is taken from the regions of intensi-
ties 

58% 25% 

14% 

4% 

2% 
litrature survery in india 

above 60 40 to 60 13 to 40 5 to 13 0 to 5 
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Gray Scale 

     

This is the Colour converted gray scale image of 
the Given input Image. It's how that RGB colour 
image is Converted To gray scale .The intensity 
of the RGB Image is Very high. Whereas the 
intensity for a gray scale Image range from 0 to 
1. This conversion makes the process easier to 
Extract the feature value. 

Inpaint 

 

The deteriorating parts of Images & videos are 
reconstructed in this process  In the digital 
world,  inpainting (also known as image interpo-
lation or video interpolation) refers to the Appli-
cation of sophisticated algorithm to replace lost 
or corrupted parts of the image data. 

Segmentation    
Process 

 

This is the  output of the  segmented process 
where the erosion and dilation is done. In ero-
sion unwanted areas are removed and the neces-
sary areas are Extracted. In the dilation process, 
those necessary areas are magnified. 
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Hough Transform 
 

 

From the above figure, the output of the Hough 
transform function. In Hough transform the 
boundary of OD and OC is detected. 

 
Extraction Of          
OC 
 

 

This image is the output of extraction of OC. 
This process is done to find the exact boundary 
of OC so that we can avoid assumption. 
 

Binary  Conver-
sion Of   OC 
 

 

This image is the binary converted Image of 
OC.  regions produced by the simple 
thresholding is distorted by noise and texture. 
They are removed by morphological operation. 
A command is used to remove the non-OC 
region (black) from the OC Region (white). 
 

 
Cup & Disc Area 
 

This dialog box displays the cup area and disc 
area Dimension. Based on that area we are de-
termining the infections. 
. 
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OD & CD      
Detection 
 

 

The above  image is the  exact OD and OC  area 
and by comparing those two  areas, we  can 
predict  for any Disease in eye. 
 

Vessel    Extrac-
tion 
 

 

From the input image, all the blood vessels are 
extracted based upon the Intensity. These blood 
vessels can be used to extract the blood vessel 
density and Hence the Glaucoma. If the density 
is in between 2400-3000, it leads to glaucoma 
and if the density is in between 1000-2400, It 
may be other disease. If the density is less than 
1000, it is a normal eye. 
 

5 Conclusion and Future scope 

In this project clear and exact detection of infection in both optic disc and optic cup 
has been identified. The main advantage of the project is that we avoid assumption 
that optic disc represents the bright region in the fundus image. We also detected dis-
ease called glaucoma by using vessel density. The experimental result shows that our 
detection method yields good performance. This system consists of Principle compo-
nent analysis, in paint and segmentation by watershed algorithm. The values of exist-
ing system can be compared with the values that are obtained from the proposed sys-
tem. The system has reached the desired output. Further the project can be extended 
by using ANN to detect the affected percentage of glaucoma by the developing the 
application software. 
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 Abstract. We propose a model-based approach for accessing a magnetic lock 
in the door using face recognition. We Implement Face Recognition by using 
image processing semantics. The Facial recognition uses facial landmarks such 
as chin, eyebrow, nose, eyes and lip to encode the user’s face. The encoded sig-
nal is sent to the lock via WIFI. We interfaced the facial recognition module 
through an android app and implemented the backend using python server. Our 
approach here is by using KNN algorithm which is one among the various ma-
chine learning algorithm. The K-nearest neighbor algorithm is used to classify 
the facial landmarks which is calculated by Euclidian distance formula which 
calculates the distance between the markers. The Face recognition module runs 
through python which is used for connectivity between the magnetic lock and 
backend.  The magnetic lock is implemented using Node MC, switch, electro-
magnet and a power supply. 
Keywords: facial landmarks, WIFI, android app, python server 

1 Introduction 

It is a tradition that all the employees must wear or carry their identification cards to 
access their office / work place. Their identities are checked by security guards or 
machines installed at the entry points. In office, an employee requires to carry an 
identification card which is being scanned by the machine to verify his/her identity in 
order to make sure that no unauthorized person can access the work place. 

As the necessity for higher levels of security rises, technology is bound to swell to 
fulfill these needs. There exist several biometric systems such as signature, finger 
prints, voice, iris, retina, hand geometry, ear geometry, and face. Among these sys-
tems, face recognition appears to be one of the most accepted, cherished and available 
systems. 

The Biometric system namely facial recognition is being used in here. It primarily 
focuses on how humans perceive their surroundings and how each person differenti-
ates their identities with maximum accuracy. Facial Recognition is implemented 
through different methods, one of such methods is by using KNN algorithm which is 
one among the machine learning algorithms. Machine learning is a tendency of the 
computer to learn by itself. The machine learning process takes place with the help of 
huge data sets to imitate more of human-like decision making. 
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2 Existing Background 

For the biometric access, fingerprint technologies were primarily used where a fin-
gerprint is being registered using a special sensing device which is then enrolled and 
authenticated. Considering fingerprint, we may face a lot of crisis , such as expensive 
hardware costs and also can lead to false rejections or false acceptances. 

In the case of facial recognition, the usage of eigenfaces algorithm which uses a 
small set of 2-D data and the accuracy of the method lacks in finesse. There are other 
entries in facial recognition which lacks in efficiency and accuracy in the final results. 
But the future of facial recognition is bright as it has a greater security and accuracy 
and they will provide a convenient and contactless usage of the user systems. 

3 Proposed System Architecture 

 
In this paper, we present the facial recognition with three modules. These modules 
show the workings of the facial recognition based locking system. They work by in-
troducing an android app, a python server and a magnetic lock which are integrated 
together as a whole to form a complete working module of Image processing using 
facial recognition. 

The modules that are being used are  

• Application Interface 
• Server Integration 
• Magnetic Lock 

 

 
Fig. 1. The flow of the system showing the process of face recognition to the magnetic lock  

3.1 Application Interface 

In this Module, the user can register or request for Access to the python server to gain 
access to the magnetic lock. The Application is created through Android studio. The 
Application captures the image of the User and sends it to the Python server.  
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3.2 Server integration 

In this module, Python provides the resources and the connectivity of the module to 
the Application Interface and Magnetic Lock. The Python server receives the facial 
landmarks from the Android App which is then Encoded with Facial Encoding signal. 
This Signal is sent to the Registered Database to Facial Recognition matching. The 
matching is done at the python server and android application. The Result of the facial 
matching given out as resulting signal. 

3.3 Magnetic Lock 

 
In this module, the Magnetic Lock is integrated with the android app and python serv-
er via WIFI. The magnetic lock receives the resulting signal from the python server 
after the facial recognition matching. After the facial recognition matching process, if 
the requested Face access doesn’t match the registered Face from the registered Data-
base the Lock does not open or else it opens. 

4 Implementation Results 

The Results are shown through screenshots of the module, mentioned in the proposed 
system architecture. The Obtained result is the detection of the registered face in the 
database and demagnetizing the electromagnet if the registered face is detected. 

4.1  Application Interface 

 

                    
 
Fig. 2. IP input                              Fig. 3. Access Interface 
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4.2 Server Integration 

 

 

 

Server Run 

Fig. 4. Running the server 

 

Server Request 

 
Fig. 5. Register request and access request 

Server Response 
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Fig. 6. Face match response, Face matches with the registered Face from the Database. 

Registered Database 

 
Fig. 7. Registered Face Database, these are the sample registered face from the database for 
facial matching 
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4.3 Magnetic Lock 

 

 
 

Fig. 8. Magnetic lock used for the module, contains electromagnet, NodeMCU, switch and 
power supply 

5 Conclusion and Future Work 

 
It is highly clear that the biometric authentication technologies have widely immerged 
as core part of various security systems including personal identification card such as 
Aadhar Card, Passport, Driving license, etc. These security measures provide massive 
levels of safety and caution against various threats. 

Biometric authentication is now among the everyday home technology thereby re-
placing fingerprint, iris and other biometric parameters. Facial recognition enables 
smarter integration which in turn saves time and cost of implementation of the sys-
tems. Facial recognition eliminates the need for security personnel and provides au-
tomation for the systems. 

As for the Future, iPhone X has bought in a new technology of facial recognition 
which is capable of increasing the accuracy and security on an astronomical level. It 
captures the users face by mapping thirty thousand infrared dots which provides a 
fail-proof of authentication to the users but, this is only the beginning as there is a 
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huge scope and prospects. On a important note, Facial recognition’s goal is to bring 
about systems which recognizes the user as the password. 
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Abstract. In the development of advanced mobile technologies, the historic bal-
loting method can be replaced to a modernistic and potent scheme titled as mo-
bile voting. The mobile voting system affords an uncomplicated, beneficial, 
powerful way to vote wipe out the drawback of traditional approach. In this pa-
per we urge a mobile voting system which is in essence an online voting system 
over which users can cast their vote through their smartphones or by applying 
an e-voting network page. To bring out the security, OTP accession is used 
which is most generally on the network to confess the variation between a hu-
man using a network services automated bot thus effecting the network page 
more guarded against spam-bot attacks. If the consequence of the matching al-
gorithm is three-point match then audits whether this person possess voter ID 
after that it will authorizes with AADHAAR ID, if he has the right to vote then 
a balloting form is granted to him and the third level of attestation is carried out 
by using One Time Password (OTP) and then the biometric recognition of fin-
gerprint sensor is used for an authentication. Nowadays technology is being uti-
lized progressively as a key to contribution voters to cast their ballots. In order 
to utilize the rights, approximately all voting system around the world embodies 
the steps: balloter identification and authentication, voting and documenting of 
votes expulsion, vote toll, notification of election results. 

yaageshrp@gmail.com, malathi_raghu@hotmail.com 

Keywords: M-Voting, Biometrics verification, Portability Secure, Fingerprint 
recognition, Mobile device 

 Introduction 

 
In India, the choice framework could also be a basic technique to accumulate and rep-
licate person's suppositions. so it ought to be a great deal of compelling, proficient, 
strong, and secure. Race in Asian nation area unit coordinated merely exploitation 
electronic possibility machines by a pair of or three government-guaranteed associa-
tions, the natural science Corporation of Asian nation and Asian nation natural science 
Limited. Still Mobile possibility isn't straightforward for those associations maintain-
ing the race in Asian nation. Asian nation spends some portion of money to upgrade 
their whole possibility structure to administer a additional strong government than their 
subjects. By and large, possibility framework is coordinated in brought on or unfold 
spots referred to as possibility slows down. 
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 In the development of advanced mobile technologies, the historic option technique 
may be replaced to a stylish and potent theme titled as mobile pick. The mobile legal 
system affords associate uncomplicated, beneficial, powerful thanks to vote wipe out 
the disadvantage of ancient approach. during this paper we tend to urge a mobile legal 
system that is in essence an internet legal system over that users will forge their vote 
through their smartphones or by applying associate e-voting network page. To bring 
out the protection, OTP accession is employed that is most usually on the network to 
confess the variation between an individual's employing a network services machine-
driven larva therefore effecting the network page additional guarded against spam-bot 
attacks. If the consequence of the matching algorithmic rule is three-point match then 
audits whether or not this person possesses citizen ID at the moment it'll authorizes 
with AADHAAR ID, if he has the proper to vote then a option type is granted to him 
and therefore the third level of attestation is administered by victimization just one 
occasion Password (OTP) so the biometric recognition of fingerprint sensing element 
is employed for associate authentication. today technology is being utilised increas-
ingly as a key to contribution voters to forged their ballots. so as to utilize the rights, 
close to all legal system round the world embodies the steps: ballotter identification 
and authentication, pick and documenting of votes expulsion, vote toll, notification of 
election results. 

 Related works 

 
In Our related work focuses on: 

1. Survey On Aadhar Card Systems 
2. Processing Of Mvoting 
3. One Time Password 
4. Unique Device Identification 

2.1 Survey On Aadhar Card Systems 

On the opposite hand, many civil society activists and social commentators (Arun, 
2016; Mehta, 2016; Jayaram, 2015; Vombatkere, 2016; Makkar, 2016; Duggal, 2011; 
Dr´eze, 2016) have expressed considerations concerning the weak privacy provisions 
within the Aadhaar project and bill. However, whereas alerting to the probabilities of 
gap doors to mass police investigation, we have a tendency to feel that a number of the 
commentaries are infinite in their criticisms and not entirely specific in their statements 
of considerations. The gist of most criticisms has been that the utilization of biometry 
and a novel number, and storage of biometric and demographic knowledge and authen-
tication trails in an exceedingly central repository, are essentially unsafe.  

In [15] describes the advancement in technology has transformed the way a lot of 
process. Among them electronic voting system is the most important one. Infrastruc-
ture University Kuala Lumpur students Representative Council(SRC) is a council that 
represents student interest in the management of the university. The council conduct 
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election for students and choose their representatives. This voting currently use the 
paper based voting which is insecure, inefficient, prone to errors. This paper proposes 
the adoption of Android based mobile voting. This enables the students to cast their 
votes and track the results  in real time. This application will also provide candidates 
with a centralized platform. Rapid Application Development(RAD)methodology is 
used for the development of the application. But different users will use different 
platforms. Hence in future ,it will be better  to design the system that will operate in 
different platforms such as  iOS, Blackberry and windows. For more efficiency, we 
can use biometric or fingerprint method in future. 

Privacy considerations about the Aadhaar project are the topic of a lot of heated 
discussion recently (Express News Service, 2016; NDTV, 2016a). On the one hand, 
positions taken by the govt. and UIDAI on these problems are ambiguous. conflict 
before a bench within the Supreme Court, the professional General of Republic of 
India has claimed that Indian voters don't have any constitutional right to privacy 
(PTI, 2015). this is often shocking not solely as a result of there ar many interpreta-
tions of constitutional provisions and judgements to the contrary (Bhatia, 2015; 
Kumar, 2015), however conjointly as a result of it contravenes typical knowledge and 
best practices in digital authentication and authorisation systems (Diffie , 1979; 
Wikipedia, 2016l,g). 

Aadhaar might not solely change economical style, delivery, watching and analysis 
of services in every domain severally, however conjointly offers the likelihood of 
victimisation fashionable knowledge analytics techniques for locating massive scale 
correlations in user knowledge which will facilitate improved style of policy ways 
and early detection and warning systems for anomalies. as an example, it should be 
staggeringly perceptive to be able to correlate education levels, family financial gains 
and nutrition across the complete population; or illness unfold with income and edu-
cation. additional typically, it should change effecting political economy analysis, 
epidemiologic studies, automatic discovery of latent topics and causative relationships 
across multiple domains of the economy. 

2.2 Processing Of Mvoting 

E-Voting build that contains a lot of security and end-user authentication with four-
digit pin with the assistance of NIC (National Identification Code) [1] and by mis-
treatment the SIM card authentication [1] of the sure mobile. This Application uses 
SIM for authentication, however not mistreatment any citizen id proof for verification 
of the user. thus, quite verification necessary to supply a secure authentication for the 
user. The SMS system provides all the detail choice and thru that user vote for the 
sure candidate. 

M-Voting system mistreatment the automaton Application that brings fingerprint 
authentication [8]. This application provides a transparent authentication with finger-
print and take the user into the system. rather than standing and looking ahead to 
choose within the stall this technology offers the user to vote anyplace and anytime. 
This application is completely location freelance and even check the govt proof of the 
user with Government authentication systems thus fraudulences within the choice 
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method is reduced. This application helps in increasing the amount of votes and re-
duces time consumed for choice.The building of the new secure protocol with IES 
[11] for mobile choice. this method is secured with digital signature and blend net-
works. this method provides a secure entryway to speak and demonstrate with the 
choice server. Adding of biometric security can improve the protection, however it 
wants a lot of study. Aadhaar ID authentication is finished with OTP service. This 
“One Time Password” service offers the secure authentication for the user. 

This kind of choice Application can manage the citizen’s info by that voter will 
login and use his choice rights [4]. this method contains all options of legal system 
associate degreed this app can persuade be an price effective. to create the economical 
system and higher performance, we are able to use fingerprint and life science during 
this on-line choice System [24]. 

2.3 One Time Password 

Electronic balloting square measure presently being performed utilizing World-Wide 
net in various nations of the globe thanks to this progression a elector need to not visit 
the mensuration place. In any case, must merely language on the computer with an 
internet connection [3]. This balloting needs Associate in Nursing entrance code for 
the e-voting through the propel report of a elector. during this paper, a mensuration 
set up by strategies for moveable innovation is hated as most essential use of GSM 
primarily based Personal Response System, that permits a elector to create his selec-
tion in easy Associate in Nursing useful route while not the farthest purpose of your 
time and space by incorporating an electronic balloting strategy with the GSM foun-
dation. To affirm the vote, the elector can get Associate in Nursing affirmation mes-
sage from the investigation Station that their votes are gotten. On the off likelihood 
that the distinctive finger impression and biometric is used it may deliver precise out-
comes. 

During this paper balloting is that the right of each subject during a democratic 
country. during this electronic balloting theme, the target is to beat the drawbacks of 
standard balloting systems [5]. GSM is wide used technology. This electoral system is 
intended by desegregation embedded system with the mobile infrastructure. this paper 
includes the wants, style and order of a non specific e-voting methodology utilizing 
GSM versatile framework as almost essential use of GSM primarily based individual 
Response system [35], where voters will forged their votes anytime, anyplace utiliz-
ing a GSM Mobile Equipment (ME).If biometric and distinctive finger impression 
device is used it may provide higher effectiveness. 

Electronic balloting technology will embody punch cards, optical scan balloting 
systems and specialised balloting kiosks (including self-contained Direct-recording 
electronic (DRE) balloting systems) [6]. Electronic balloting systems could provide 
blessings compared to alternative balloting techniques. Associate in Nursing elec-
tronic electoral system are often concerned in anyone of variety of steps within the 
setup, distributing, voting, collecting, and investigation of ballots. there's no good 
resolution for the protection problems that the majority of e-voting systems encounter 
with at the instant, and a few issues aren't even technically soluble.  As a next work, 
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it's required to style a concrete science protocol to ensure the namelessness and there-
fore the confidentiality of a elector.  Even the most effective election observation 
cannot solve the transparency issues with Electronic balloting by victimisation net and 
GSM represented on top of. If fingerprint can be accessorial it might give higher re-
sults. 

2.4 Unique Device Identification 

In this selection framework, the elector character card is supplanted by savvy card 
during which all the detail of the individual is reinvigorated. simply the preset indi-
vidual will survey utilizing their keen card [1]. Here the savvy card per user per uses 
the good card and also the delicate components of that individual is shown, and at the 
moment it requests confirmation that is iris acknowledgment. On the off likelihood 
that the iris style coordinates then the individual will poll. The keen card peruse can 
get to the cards however it'll provides a blare sound that demonstrates that the indi-
vidual has as of currently voted. Iris discovery within the application tries to a high 
level of exactness in every ascertained case. the coed features a genuinely outstanding 
shade in distinction with no matter is left of the attention and its encompassing region; 
this empowers an original edge to be completed with knowledge from the image bar 
chart to disengage the pupil. Thus, biometric and distinctive mark enclosed it might 
offer higher outcomes.  

Another operator primarily based set up for secure electronic selection is projected 
within the paper. The projected system bolsters the execution of a UI recreating cus-
tomary call cards, semi-mechanical selection gadgets or use merely electronic selec-
tion stalls. because of pre-calculations amid the age of specialist, the elector needs to 
not do calculations. The vote for our set up is right down to earth and straightforward 
to create. additionally, different cryptographical natives aboard exhibited qualifica-
tions is used, e.g.: daze marks. A consumer will vote typically (the votes is printed) or 
in electronic stalls. The framework likewise furnishes a consumer with portability: the 
consumer will have a specialist program in his telephone that may send his picked 
tally to the counter agent. It might offer precise outcomes by together with distinctive 
finger impression sensors. 

In [16] Modern society fully relies on ICT. There is no outdated technological con-
cepts for voting. Countries all over the world are examining foe e-voting with more 
confidentiality and security. The Zurich Minister of the Interior, Markus Knotter, 
commented on the successful completion of the Zurich e-voting system. This digital 
system consists of the candidate details, election parties that are participating in the 
election and all the details are connected to the National Election commission. If the 
candidate has voted once, the details are updated. Hence, there is no chance for dou-
ble voting. Since it is electronic, the counting of votes can be done digitally. So, there 
is no possibility of wrong voting count. E-voting Zurich is in use in three communi-
ties’ soon it could be linked to all 171 communities. Hence, we can vote through our 
mobile phones or laptops. This makes the system more flexible. For more efficiency 
we can use encryption and decryption algorithm for coding and decoding in future. 
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In [14] describes the electronic voting can be done through mobile phones. It pro-
vides more advantage over traditional voting like less manpower, saves time, accura-
cy, transparency, fast result etc. But it has many challenges. The main challenge is to 
keep the voted data securely. To overcome this, we have used the NFC tag in new e-
voting system for more accuracy and transparency. This tag stores the information of 
voters to check the voter voter’s vote in application. This E-polling has three phases. 
The first involves analyze and verification of the voter and voter’s vote in application. 
Second phase get the OTP. Third stage will count and sort out all the votes and de-
clare the result of voting in application. For more efficiency we can use fingerprint or 
biometric in future 

In [17] Philippines is a democratic country. This country has been using the popu-
lar paper-based and PCOS machine (Precinct-Count Optical Scanners) Like signal 
loss, data traffic, misplacement of shaded candidates making it unreadable and paper. 
This research intends to maximize the usage of the mobile phones and make it more 
useful for betterment of the country. This will be useful for conducting the elections 
in national and local levels. This will help the government to reduce the costs, crimes 
and the identity fraud in conducting the election. For more efficiency, we can use 
fingerprint or biometric approach in future. 

2.5 Restricting Client Numbers 

The Network access: limit purchasers allowed to form remote calls to SAM security 
policy setting controls that users will enumerate users and teams within the native 
Security Accounts Manager (SAM) info and Active Directory. The setting was initial 
supported by Windows ten version 1607 and Windows Server 2016 (RTM) and might 
be designed on earlier Windows consumer and server in operation systems by putting 
in updates from the KB articles listed in Applies to section of this subject. 

This topic describes the default values for this security policy setting in numerous 
versions of Windows. By default, computers starting with Windows ten version 1607 
and Windows Server 2016 area unit a lot of restrictive than earlier versions of Win-
dows. this implies that if you have got a mixture of computers, like member servers 
that run each Windows Server 2016 and Windows Server 2012 R2, the servers that 
run Windows Server 2016 could fail to enumerate accounts by default wherever the 
servers that run Windows Server 2012 R2 succeed. 

 Proposed work 

The below architecture gives the overall flow of the designed voting system. 
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Fig. 1. Architecture diagram 

3.1 User Registration and Validation    

An enlisted client is a client of a site, program, or other framework who has already 
enrolled. Enrolled clients typically give a type of accreditations, (for example, a 
username or email address, and a secret phrase) to the framework with the end goal to 
demonstrate their personality: this is known as signing in. Frameworks expected for 
use by the overall population frequently enable any client to enroll just by choosing 
an enlist or join work and giving these certifications to the first run through. Enlisted 
clients might be conceded benefits past those allowed to unregistered clients.  

Unique Device Identification. 

The novel contraption ID framework, which is able to be staged in additional 
than quite long whereas, offers numerous benefits which will be all the a lot of 
fully acknowledged with the choice and combination of UDIs into the human 
services conveyance framework. UDI usage can enhance quiet security, modern-
ize contraption postmarked observation, and encourage therapeutic contraption 
advancement. 

FDA has designed up and keeps on actualizing an 
interesting contraption recognizable proof framework to sufficiently distinguish 
therapeutic gadgets through their dispersion and utilize. At the purpose once 
fully dead, the mark of most contraptions can incorporate a 1 of a sort gadget 
symbol (UDI) in human-and machine-meaningful form. contraption labelers 
ought to likewise gift bound knowledge concerning each contraption to FDA's 
world distinctive Device Identification info (GUDID). General society will get 
and transfer knowledge from the GUDID at Access GUDID.  

Vote Process. This system is handled by an automatic management tool which is able 
to self-handle itself and unstoppable while not the kill codes. The Kill code within the 
system is to terminate the choice. just in case any of the crash or vulnerability within 
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the system this tool can restart itself and continue the method that was left over. It 
conjointly encompasses a live update page that is globally accessible and provides 
live standing of the result and method happening. 

The need for automatic tooling in versatile machining, assembly, and sheet fabrica-
tion systems is reviewed. the various ways in which of implementing these systems, 
their edges and disadvantages area unit mentioned. the elemental modules of automat-
ic tool transfer, storage, loading/unloading, and management area unit delineated   in 
conjunction with the appropriate level of automation for each module. the advantages 
and prerequisites for pilotless machining systems, this sensing ways in which and so 
the tool replacement ways in which are also reviewed. The importance of a tool data, 
its uses and structure ar highlighted. Finally, the look and analysis of automatic tool-
ing systems and operative ways in which, with the assistance of distinct events tech-
nique ar mentioned. associate existing laptop package that's capable of simulating 
automatic tooling systems for versatile manufacturing systems is given. 

 Methodology 

This process will map the AADHAR to a particular mobile device and unique the user 
voting with the device. Collect data from the AADHAR card (QR code). Request the 
AADHAR validation system (Government Managed) to send a AADHAR validation 
OTP (One Time Password) to the user’s registered phone number. Once the validation 
with AADHAR is done device will request the API (Application Program Interface) 
to check the user registration details. Now API (Application Program Interface) will 
check the database for the requested user details, if the user is not registered then the 
device is registered to the user’s AADHAR card and if the user is registered to an-
other device then the user should deregister the old device to register the new device. 

 
function register(macaddr, aadharid, phnum, …..) 
Input : complete AADHAR data and device mac address 
Output: User devices token details 

fdata <- getAadhardata(qrscan <-getQRscanner()); 
if fdata is available 
dialog(deactivationmessage); 
else 
map(aadharid, macaddress); 
END if; 

This system will not allow two devices to map to a single AADHAR ID. This is 
the effective measure to unique the device’s and this will reduce the fraud of voting 
several vote’s using a single device. Also, when a user is registered with another de-
vice this system will not allow any further integration with the application  
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4.1 Unique Device Identification 

FDA has built up and keeps on actualizing a remarkable gadget recognizable proof 
framework to sufficiently distinguish therapeutic gadgets through their dispersion and 
utilize. At the point when completely executed, the mark of most gadgets will incor-
porate a one of a kind gadget identifier (UDI) in human-and machine-meaningful 
shape. Gadget labellers should likewise present certain data about every gadget to 
FDA's Global Unique Device Identification Database (GUDID). General society can 
seek and download data from the GUDID at Access GUDID.  
 The novel gadget ID framework, which will be staged in more than quite a long 
while, offers various advantages that will be all the more completely acknowledged 
with the selection and combination of UDIs into the human services conveyance 
framework. UDI usage will enhance quiet security, modernize gadget postmarked 
observation, and encourage therapeutic gadget advancement. 

4.2 Methodology 

This process will map the AADHAR to a particular mobile device and unique the user 
voting with the device: 

Step 1. Collect data from the AADHAR card (QR code). 
Step 2. Request the AADHAR validation system (Government Managed) to send a 

AADHAR validation OTP (One Time Password) to the user’s registered phone 
number. 

Step 3. Once the validation with AADHAR is done device will request the API (Ap-
plication Program Interface) to check the user registration details. 

Step 4. If the user is register to current device then the system allows the user to pro-
ceed with remaining applications otherwise the user is requested to register with 
the current device. 

 function validation (macaddr, aadharid, phnum, …..) 
 Input  : complete AADHAR data and device mac address 
 Output : User devices token details 

1. fdata <- getAadhardata(qrscan <- getQRscanner()); 
2. if fdata is available 
3. proceedApp(); 
4. else 
5. dialog(registerrequire); 
6. register(macaddr, aadharid, phnum, …..); 
7. END if; 

 This system will not allow two devices to map to a single AADHAR ID. This is 
the effective measure to unique the device’s and this will reduce the fraud of voting 
several vote’s using a single device. Also, when a user is registered with another de-
vice this system will not allow any further integration with the application. 
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4.3 Middle Server Interaction 

This middle server integration protects the user or cyber criminals from contacting the 
main server by holding all the connections from the outer world to the system. Every 
single vote and connection are validated in the middle server and passed over the 
secure connection to the main vote processing server. This secure connection is 
opened only for very short time period only. This will help in protecting verified votes 
away from hackers and the main server is processed only for vote counting purpose. 
This type of middle sever interactions are user in most famous services like Paytm 
and more payment gateways protecting successfully completed payment and transac-
tion and most commonly used in ATM machines. This provides the m-voting system 
a secure gate pass for vote, but while the middle server is attacked all the data from 
the middle server is cleared and the user in interaction with the system need to cast 
their vote again. If any user casted a vote in slot it will be filtered in the middle server, 
so no need to implement any kind of filtration on main sever. 

4.4 API Interactions 

Application Program Interface (API’s) are developed using PHP (Hypertext Pre-
processor) for communication with the database. This API’s handle the request and 
response communication with the application and the Backend Services 
 This API’s are completely custom made with custom firewalls to defend itself from 
the bot attacks. If any kind of user is accessing the system with any system other than 
the registered signed .apk then the API terminates the connection.  

4.5 Bot Detection Technique 

The ongoing development of botnet movement in the internet has pulled in altogether 
the consideration of the exploration network. Botnets are a standout amongst the most 
unsafe types of system-based assaults today, in charge of a substantial volume of 
vindictive exercises from disseminated disavowal of-benefit (DDoS) assaults to 
spamming, phishing, recognize burglary and DNS server Spoofing. The idea of botnet 
alludes to a gathering of traded off PCs remotely controlled by one assailant or a little 
gathering of aggressors cooperating called a "botmaster". These vast gatherings of 
hosts are collected by transforming helpless hosts into alleged zombies, or bots, after 
which they can be controlled from far off. An accumulation of bots, when controlled 
by a solitary order and control (C2) framework, shape what is known as a botnet. The 
botmaster’s capacity to complete an assault from hundreds or even countless PCs 
implies expanded data transfer capacity, expanded handling power, expanded memory 
for capacity and countless sources making botnet assaults more pernicious and harder 
to recognize and guard against. 
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4.6 Automated Management Tool 

This system is handled by an automated management tool which will self-handle 
itself and unstoppable without the kill codes. The Kill code in the system is to termi-
nate the voting. In case any of the crash or vulnerability in the system this tool will 
restart itself and continue the process which was left over. It also has a live update 
page which is globally accessible and gives live status of the outcome and process 
happening. 

 

 
Fig. 2. Management Tool 

The need for automatic tooling in versatile machining, assembly, and sheet fabrica-
tion systems is reviewed. the varied ways of implementing these systems, their edges 
and downsides are mentioned. the fundamental modules of automatic tool transfer, 
storage, loading/unloading, and management are delineated  in conjunction with the 
suitable level of automation for every module. the benefits and stipulations for re-
mote-controlled machining systems, this sensing ways and therefore the tool replace-
ment ways also are reviewed. The importance of a tool information, its uses and struc-
ture ar highlighted. Finally, the planning and analysis of automatic tooling systems 
and operative ways, with the help of distinct events technique ar mentioned. associate 
degree existing pc package that is capable of simulating automatic tooling systems for 
versatile producing systems is bestowed. 

 Result and Discussion 

5.1 System Setup  
This system needs an Android to run on client side and on server side we need a elas-
tic server system where it has to hold billions of votes in one day. As of now this pro-
ject is reusing the AADHAAR database for user authentication. This authentication is 
done using the AADHAAR API so all the need for authentication is fulfilled. For 
running all this service, we need a active internet connection. Also, Android Applica-
tion can run on any android backed Operating System. 
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5.2 Performance Evaluation 

The unmistakable imprint has been spoken to on the grounds that the great bit of the 
edge for biometric trademark verification for a few reasons: The finger impression is 
for the principal half dimension, and its geometric course of action is basically man-
agement led by 2 correlative muscles that control the broadness of the print. The un-
mistakable imprint is excellent. all the equivalent, there region unit such a major as-
sortment of parts that go in the course of action of those surfaces (the particular finger 
impression) that the shot of false partners for either is to a decent degree low. Without 
a doubt, even innately unclear people steady have totally self-sufficient particular 
finger impression surfaces. on these lines removing a challenge that has been referred 
to in a not many social orders against unmistakable imprint scanners, wherever a fin-
ger must contact a surface, or particular finger impression checking, wherever the 
finger ought to be sent near a finger scanner. 

 

 
Fig. 3. Fingerprint Translation to binary 

Fingerprints region unit graphical stream like edges appear on human fingers 
[6][7]. particular finger impression conspicuous evidence relies upon 2 premises: (I) 
unmistakable finger impression refined segments territory unit unending – in light-
weight of the existence frameworks and ontogenesis of granulating edge skin, and (ii) 
fingerprints of an individual region unit eye catching. With a specific completion 
objective to perform planning, it's essential that a perception of the structure and fea-
tures of the particular finger impression is nonheritable.  

The lines that stream in various models over a particular imprint region unit allud-
ed to as edges and furthermore the zones between edges territory unit alluded to as 
valleys. A ton of little of techniques is named detail planning. the 2 types region unit, 
edge fulfillment and bifurcation. A conclusion is wherever a grasp closes and a bifur-
cation is wherever a hold segments from a singular gratitude to 2 manners by which 
state a Y-convergence. Since fingerprints region unit enduring as talked in regards to 
higher than, inside the occasion that they were gotten in the midst of correspondence 
or recuperated from partner degree end because of poor security, a guilty party may 
sufficiently fake their character, envisioning in lightweight of false bioscience. Along 
these lines, pleasant security designs zone unit essential to ensure this biometric in-
formation. There zone unit various cryptanalytic plans and figuring’s available re-
gardless, this examination is particularly charmed by a confirmation essentially based 
approval and trust, HTTPS, and AES respective key encoding, that region unit talked. 
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Fig. 4. AADHAR with OPT Verification at Government AADHAR Center 

The Unique Identification Authority of India (UIDAI) has been made, with the or-
der of giving a solitary Identity (Aadhaar) to each single Indian occupant. The UIDAI 
gives on-line approval to check the character guarantee of the Aadhaar holder. 
Aadhaar "approval" infers the system whereby Aadhaar run, on board entirely unex-
pected properties, together with life science, region unit submitted to the Central Iden-
tities data Repository (CIDR) for its check bolstered data or information or records 
open with it. UIDAI gives a web backing of encourage this technique. Aadhaar con-
firmation benefit just responds with a "yes/no" and no individual character data is 
came as a critical side of the response. 

At long last during this enterprise within the improvement of innovative versatile 
advancements, the notable selection technique is often supplanted to a futurist and 
powerful arrange titled as transportable balloting. The transportable balloting frame-
work bears associate uncomplicated, useful, effective approach to vote wipe out the 
disadvantage of typical approach. during this paper we tend to encourage a transport-
able balloting framework that is mostly an online primarily based balloting frame-
work over that purchasers will create their alternative through their cell phones or by 
applying associate e-voting system page. To prolong the safety, OTP promotion is 
employed that is most by and enormous on the system to admit the variability be-
tween a person's utilizing a system administrations computerized larva on these lines 
poignant the system page a lot of ready for spam-bot assaults. On the off likelihood 
that the end result of the coordinating  calculation is three-point coordinate at that 
time reviews whether or not this individual have elector ID subsequently it'll approves 
with AADHAAR ID, within the event that he has the privilege to vote then a selection 
structure is allowed to him and therefore the third level of validation is finished by 
utilizing just one occasion Password(OTP) and later the biometric acknowledgment of 
distinctive mark device is employed for a confirmation. of late innovation is getting 
used logically as a key to commitment voters to solid their tallies. Keeping in mind 
the tip goal to use the rights, roughly all balloting framework round the globe encap-
sulates the means: balloter recognizable proof and validation, balloting and recording 
of votes removal, vote toll, warning of call comes regarding. 

User Registration and Validation system provide efficient handling of user and de-
vice mapping. The below Screenshots show the simple flow of the outcome of the 
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project. With this method of Unique Device Identification is done. Few Government 
and private bank sector are using the unique device identification for security and 
management purpose. This process will help in stopping the fraud of casting multiple 
votes by a single user. This type of type of authentication system are going to be in 
hand on near future and some authentication system like Two-way Auth are already 
providing few functionalities of this methodology. 

 

 
 

Fig. 5. User registration and identification 

Voting process with middle server communication as explained above will provide 
major security from preventing access of duplicate data and machine into the system. 
This secure connection is opened only for very short time period only. This will help 
in protecting verified votes away from hackers and the main server is processed only 
for vote counting purpose. This type of middle sever interactions are user in most 
famous services like Paytm and more payment gateways protecting successfully com-
pleted payment and transaction and most commonly used in ATM machines. This 
provides the m-voting system a secure gate pass for vote, but while the middle server 
is attacked all the data from the middle server is cleared and the user in interaction 
with the system need to cast their vote again. If any user casted a vote in slot it will be 
filtered in the middle server, so no need to implement any kind of filtration on main 
sever 

 
Fig. 6. Vote Process 
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Automated tool gives the best result then manually overriding the system and each 

process. This is most reliable and easy to manage the process. Hacking has been man-
aged automatically and made recovery of the system really smooth.  

 
Fig. 7. Live results with 3 seconds delay 

The need for machine-controlled tooling in versatile machining, assembly, and 
sheet fabrication systems is reviewed. the varied ways of implementing these systems, 
their edges and disadvantages area unit mentioned. the fundamental modules of ma-
chine-controlled tool transfer, storage, loading/unloading, and management area unit 
delineate in conjunction with the acceptable level of automation for every module. the 
benefits and stipulations for remote-controlled machining systems, this sensing ways 
and also the tool replacement methods are reviewed. The importance of a tool infor-
mation, its uses and structure area unit highlighted. Finally, the look and analysis of 
machine-controlled tooling systems and operational methods, with the help of sepa-
rate events framework area unit mentioned. AN existing pc package that is capable of 
simulating machine-controlled tooling systems for versatile producing systems is 
conferred. 

 Conclusion 

Portable voting frameworks have numerous points of interest over the customary 
method for voting. Some of these favorable circumstances are higher security level, 
more noteworthy exactness, versatility, a quicker method to tally the outcomes and 
lower dangers of human blunders. Be that as it may it is exceptionally hard to build up 
a perfect versatile voting framework which can give 100% security and protection 
level. This article proposed a continuous versatile voting framework in view of an-
droid gadgets. In Present time, OTP (one-time secret key) applications are expanded. 
Security is an essential issue for dealing with such administrations. Current frame-
work gives security card-based office to confirm client yet this isn't sufficiently secure 
and may not be accessible on whenever or circumstance. To defeat such sort of issues 
we propose online e-Voting confirmation framework utilizing OTP with Aadhaar id 
and pseudorandom number generator that distinguishing proof is excessively mind 
boggling which is enhancing the security for beast drive assault. 
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The practicable future extent of the project is the constitution upgradation and by 
implementing all the election process theory. This include periodic management of 
the application and the performance flow of each constitutions. This constitution 
upgradation need regular update on theory of Election Commission and their flow 
design of the particular election. 
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Abstract. Electricity is the basic needs of our life and one cannot  think of a 
world without electricity. In the existing meter reading technology, the meter 
reading process is done by the help of manpower. But this method is subjected 
to several disadvantages like errors during calculation, absence of consumer 
during billing time and extra expenses for the billing process. To overcome this 
problem IOT based smart electric meter is developed. It aims to reduce the man 
power for the billing. An energy calculation through wireless smart meter using 
IOT is proposed for automatic meter data collection, give intimation through 
messages displayed on LCD and energy auditing, the consumer's EB unit read-
ing and cost will be uploaded to the server automatically and helps to see the 
daily EB unit generation and cost. It can provide necessary information such as 
tariff variation and due date for the payment. The consumer can pay through 
online with the RFID tag. 

dhivyam149@gmail.com, Valarmathi_1970@yahoo.co.in 

Keywords: : IOT, Sensors, Digital meter,zigbee. 

1 INTRODUCTION 

The smart metering is a central segment in stinging system utilization as they are 
using Internet of Things advancements to change regular Department of Energy struc-
ture. Smart metering through IOT reduces working toll by managing metering ab-
stract process remotely. It furthermore upgrades the evaluating and reduces essential-
ness robbery and misfortune. These meters essentially get the data and send it back to 
the supportiveness troupe over outstandingly solid correspondence framework. 

The proposed system  aim is to create a smart meter which can able to easily iden-
tify the power consumption. Our system will calculate the power by use of current 
sensor and voltage sensor and it will display in LCD with cost. So user can simply see 
his power consumption cost so far how much he was used. The main aim of  this pro-
posed system  is to develop a web application. The data base of user will store in 
server by use of java MySQL. An web page is created in this system so that user can 
able to monitor the Power consumption in online. An automatic SMS will send to the 
user at the end of bill cycle. 

In Traditional system a man from Electricity Board visit to each house in the spe-
cific space and takes EB Analyzing from each house his dedication is to note down 
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the looking at in units, influencing fragment in EB to card and EB office. The major 
inconvenience of this structure is that solitary needs to go district by zone and he 
needs to examine the meter of each house and handover the EB office .Errors like 
extra bill aggregate or cautioning from control office are Steady messes up. To crush 
this weight, the proposed idea is passed on and made sense of it. 

To create a power charge, a circuit repairman goes to the house on more than one 
occasion in per month take the readings from the vitality meter. The perusing is re-
freshed in the workplace to produce a bill. This issue is defeated in center of 2000. 
Here EB individual should return home and take the perusing refreshes in EB office. 
(Conventional strategy) This issue defeats by smart meter the customer's EB unit is 
refreshed to the server naturally utilizing smart meter.  

The purchaser's EB unit perusing and cost will be transferred to the server conse-
quently utilizing the Smart Electric Meter. Smart vitality viewpoint additionally 
demonstrates that In Home Displays (IHDs) are positively affecting helping individu-
als to deal with their vitality. IHDs are straightforward, handheld gadgets offered to 
each home, at no additional cost, when a shrewd meter is introduced. They indicate 
individuals what they are spending on vitality in close constant, in cash. 

Individual collaboration is avoided. The shopper's EB unit perusing is naturally re-
freshed in EB office Server. This application likewise observes the everyday utiliza-
tion of Electricity utilization in units and can limit the quantity of units which encour-
ages us not to go for most noteworthy tariff. Electricity charge cycle will be decreased 
from two months to multi month. 

This procedure helps to see our daily EB unit generation and cost. Power charge 
cycle will be decreased to one month. This application won't require anybody from a 
vitality organization to visit your home to peruse your meter Smart meters will help 
vitality organizations to know when you've lost power (e.g. have been cut off in a 
storm).We can likewise lessen the electric power utilization because of the day by day 
unit age and cost will be appeared to the customer and the labor is decreased.   

2 Related works 

Saxena[1]proposed a fused affirmation tradition for splendid systems. The recom-
mendation uses disproportionate and symmetric key cryptography to stay the corre-
spondence with the electric organization. Regardless of the way that the makers think 
of it as a lightweight tradition, the suggestion uses hash and open key exercises, 
which are not prescribed for utilize with everything taken into account IoT contrap-
tions. A couple of makers proposed threatening to adjusting methodologies to recog-
nize some specific damages of SM and to make reprobation. S.SenthilArumugam and 
S.Prabakaran [2] presents an understanding survey of sharp power meters and their 
usage focused on a seeing piece of the metering technique, phenomenal accomplice’s 
interests, and the advances used to meet the essentials for accessory interests. Other 
than they give an exceptional piece of issues and also conditions developing conclu-
sively to the nearness of colossal information and the party point of fact appreciated 
of cloud conditions. 
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The creators Finster and Baumgart, have seen the protection issue of the sumptu-
ous metering establishment and have spoken to security drawback from a metering 
investigation. they need pondered the issue from 2 centers metering for charging and 
metering for activities. for each one among these issues they need seen level tech-
niques. they need analyzed the different frameworks for the metering for charging 
issue by wonderful meter scatter quality, structure diserse nature and strike remarka-
bleness for dependable in untouchables, reliable in selecting and cryptanalytic checks. 
In like way, they need assessed the ways to deal with oversee metering for task by 
near parameters, dependable in distant with social event, blend while not reliable in 
untouchables and settlement of unfocussed information [3] 

 Non-prominent inductive current recognizing methodology [4], is used for current 
estimation of connection stack gadgets, without breaking circuit of fitting weight 
devices. Most noteworthy imperativeness is devoured by interface burdens to endeav-
ors. To screen and control electrical imperativeness of connection loads like HVAC, 
there are different game plans open, for instance, Constructing organization system 
yet there is no response for separate and trigger customized movement of associate 
burdens to progressing.  

The splendid meter assurance system[5] inside watching substitute giganticness 
source which is driven by the information spillage and standard power hindrance 
issues ,they plot the security control work in a singular letter from when the custom-
ers' centrality inconveniences ought to be free and cryptically spread after some time. 
They have demonstrated that the perfect endeavor of the imperativeness passed on by 
the AES in the exponentially appropriated data stack circumstance can be amassed 
using the switch water filling count. 

Elrefaei, L.A., discusses a structure which uses a diminished camera to get the pho-
to of the power meter breaking down. Picture planning stage drives forward through 
three phases: (1) Preprocessing, which is in charge of changing the numeric taking a 
look at region. (2) Segmentation, which yields explicit digits using level and vertical 
researching of the adjusted numeric region. (3) Recognition of the meter assessing by 
isolating each area digit and digits show up 

YongheGuo et al., other than have talked the robotized hits relating to the AMI viz. 
association based ambushes for correspondence media or uniquely based strikes and 
security wrecks in contraptions and enrollment of attack director in metering device 
like presenting's hurtful program inside the meter or spread malware in the system. 
The subject picked with the substances that other than sending insistence structure, to 
keep up security levels, programming bugs should be isolated; reestablishing firm-
ware in standard breaks, animating custom and Software settling is to be done. [7]The 
maker depicted the smart system and sharp meter and analyzed the related destroy 
game-plan level and learning level 

Kotwal, uses an Android application to confirm meter breaking down picture and 
some time later achieve OCR. The delayed consequence of OCR is appeared to the 
made Web Application which makes the bill. This bill is appeared to customer imme-
diately. The low quality picture owed to lighting conditions may cause planning er-
rors.[8] 
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A showed GSM-based Energy Recharge System for paid early metering was given 
focus on proffering answer for human mess up, overseeing goof furthermore electro-
mechanical bungles while [9] centers at proposing a structure that will diminish the 
loss of intensity and pay owed to control robberies and other unlawful activities. It 
uses an AT89S52 microcontroller which turns as the major controller. The centrality 
meter taking a gander at is connected with the dazzling card information by the mi-
crocontroller for dynamic checking and control of trading depending on the credit 
status 

IOT advance was broke down, where every client was given a sensational IP (In-
ternet Protocol) fitting to empower access to the Consumer Premises Equipment 
(CPE) which for this condition is a sharp meter through a web interface. Regardless, 
the "wasteful treatment of the IP address" and furthermore the latency that may hap-
pen in correspondence between the CPE and the web interfaces made it wasteful.[10] 
A streamlined structure custom and Automated Meter Reading System (ARMS) was 
passed on to address the issues of dissipate quality, different unique models and over 
the top strategy as showed up 

Change of anchored remote based home zone arrange [11] for metering in savvy 
lattice which requires the dynamic contribution of customers to build up the quality 
and dependability of the power conveyance. Because of the joined idea of the remote 
medium, be that as it may, these arrangements confront security troubles and imped-
ance issues which must be expressed while creating it.  

Mohassel proposed the customers on the opposite end can likewise screen their vi-
tality utilization progressively, energize their records, screen levy rates and thus en-
hances the request reaction. Sadly, the vitality division is beset by a few difficulties 
coming about because of the sending of power keen meters. They are vitality burgla-
ry, digital assaults, botch and wrong charging and so forth [12] and gives an answer of 
diminishing human association in vitality administration for both service organiza-
tions and in addition customers. All the observing and control highlights are given 
access by means of a conferred online interface, anyplace, whenever gave there is 
Internet association. Shrewd meters information are gathered, put away and inspected 
for appropriate arranging and charging of buyers. 

There are distinctive frameworks open for evaluating the essentialness usage of 
electronic devices 99and report this data over the framework. The measures are plug 
stack checking system, non-meddling burden watching structure, contraption level 
load checking structure. Conveying power supply (CPS) fuses control metering which 
assessments the power use of contraption, count, and association between the elec-
tronic devices. savvy meter associated with the web, grows imperativeness care 
among contraptions and customers [13].  

J. Zhang discussed the estimation of voltage winding by insightful meter data to 
develop a dynamic model for upgrading volt-var control [14], and what's more watch-
ing blockage and quality in a power grandstand. Metering data can be similarly used 
to develop the learning of the influence streams at and near the low voltage end of the 
course composes with the objective that the stacking and adversities of the framework 
can be known simply more wonderfully. This can thwart over-troubling modules 
(transformers and lines) and to avoid control quality varieties from the standard. 
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Bayesian and Hidden Markov Model systems are being utilized in a collection of 
insightful metering applications, for example, stack disaggregation [15], machine 
perceiving affirmation and supply request examination . Future applications will re-
sult in a more wide degree of necessities which will see a consistently growing num-
ber of frameworks related and interestingly fitted for stunning metering to accomplish 
more enormous inclinations. 

3 Proposed Smart Electric Meter 

Fig. 1. Proposed smart electric meter 

3.1 Electric Meter Reading 

IOT based smart  electric meter is made and it hopes to diminish the work for the 
charging. A vitality check through remote snappy meter utilizing IOT is made ar-
rangements for altered meter information accumulation, give proposal through mes-
sages showed up on LCD and essentialness assessing, The buyer's EB unit examining 
and cost will be exchanged to the server therefore and sees the consistently EB unit 
age and cost.It can give critical information, for instance, charge assortment and due 
date for the portion. the client can pay through online with the RFID tag. 

3.2 Atmega 328 Microcontrolller Connected With Sensors 

Eb meter is connected with the LDR sensor.it senses the photochemical energy ,it 
converts photochemical energy into electrical energy. ArduinoUno is a microcontrol-
ler board used in smart meter system and it is connected with the following sensors 
are LDR ,voltage and current sensor. The  current and voltage readings of the load are 
measured using the current and voltage sensor in the analog measurement  and is 
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given to the microcontroller for  the power consumption units calculation This power 
calculation is performed  by programming it in the Arduino software (IDE). The cal-
culated power consumption units in the Arduino microcontroller can also be shared 
with the user through SMS using the RFID tag. This message can be programmed to 
be sent to the user at regular intervals of time The user can calculate the power con-
sumption  units  in the Arduino microcontroller can be shared with the sms using 
RFID. 

3.3   Reading Displayed On  LCD 

The figuring of the cost with the purposeful scrutinizing will be always appeared on 
site page that we have organized. Edge regard can be resolved to page with the help of 
Wi-Fi, as indicated by the purchaser's need. Exactly when the customers scrutinizing 
will be close going to set edge regard ,it will send a notice a motivator to the custom-
er. This breaking point regard cautioning will manufacture the care among the cus-
tomer about the imperativeness. The customer can visit the site page and change the 
edge value.when the client gets the notification.The units that customer have eaten up 
and the cost of unit use each day will be appeared at day's end. 

 
Fig.2. Reading Displayed on LCD 

4 Hardware Aspects 

4.1 Current Sensor 

A flow detecting component might be a gadget that identifies electrical wonder amid 
a wire, and produces a proof relative thereto flow. The produced flag may be simple 
voltage or current or perhaps a computerized yield. The created flag is then acclimat-
ed demonstrate the deliberate current in partner degree meter, or is hang on for more 
examination amid an information obtaining framework, or is utilized for the point of 
the board. 
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Fig.3. Current Sensor 

4.2 Voltage Sensor 

The Voltage Sensor square tends to a perfect voltage sensor, that is a contraption that 
changes over voltage evaluated between two of an electrical circuit into a physical 
flag contrasting with the voltage. 

 

 
 

Fig.4.Voltage Sensor 

4.3 LDR Sensor 

A photoresistor is a light-controlled variable resistor. The limitation of a photoresistor 
decreases with developing occasion light power; constantly end, it shows photocon-
ductivity. A photoresistor can be related in light-touchyfinder circuits, and light-began 
and dull prompted exchanging circuits. 
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Fig.5. LDR Sensor  

4.4 Relay 

A relay is associate degree electrically worked switch.several transfers utilize associ-
ate degree magnet to automatically work switch,but alternative operating standards 
square measure to boot utilised as an example,sturdy statetransfers .transfers 
squaremeasure utilised wherever its vital to regulate a circuit by a unique low-
control flag,or wherever a number of circuits should be strained by one flag. 

 
Fig.6. Relay 
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4.5 RFID 

A radio-recurrence ID framework utilizes names, or names joined to the articles to be 
seen. Two-way radio transmitter-specialists called savvy specialists or perusers send a 
standard to the tag and read its reaction. RFID names can be either separated, dynam-
ic or battery-helped lethargic 

 

 
Fig.7. RFID 

5 Result And Discussion 

The smart electric meter displays the power consumption, voltage and current and it 
also updated to the EB server automatically. The user knows the power  consumption 
units and cost in the daily basis.  

 
 
The smart electric meter  is connected with the LCD to know the updates of the     

power consumption units and cost. 
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Fig.8. Displaying the result on the LCD 

6 Conclusion 

In this paper we have proposed a new scheme for smart electric meter,In Traditional 
method manpower is required to take current bill consumption, to intimate the user 
about the current consumption charges. This process will take more time to complete 
the bill cycle and also user can't able to get an idea about his bill status until the final 
bill payment is generated. Our government is using a digital meter to calculate the bill 
status of the user. After completing the bill cycle only user can able to get the bill 
because, there is no intimation for the user until the end of two months. In the pro-
posed work, the consumer's EB unit reading and cost will be uploaded to the server 
automatically without the need of EB person's knowledge. After noting the reading 
the consumer can pay through online, this application helps to see the daily EB unit 
generation and cost. Electricity bill cycle will be reduced to one month. And the sys-
tem will be enhanced by implementing online money payment system; in addition to 
that if the EB bill is not paid by the consumer for the particular set of days then the 
power supply to that particular house was disconnected automatically by using RFID 
Tag. 
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Abstract. Tuberculosis is a disease where it is being a great threat to human be-
ing. If this disease is not found earlier then it leads to death. Tuberculosis is 
found when TB rods are found in the sputum of the patient when viewed 
through a microscope which is a traditional method. To detect this disease faster 
and with good accuracy active contour model is applied on the sputum image so 
presence of tuberculosis is found. Then in the second phase mobile application 
is created and an message is sent to people regarding free checkup camp orga-
nized in rural area or tribal area. 

Keywords :Tuberculosis; Sputum; microscope  

1 Introduction 

Tuberculosis commonly affects the lungs, and it slowly spreads to all parts of the 
complete body. Most infections do not have signs and symptoms,  which is referred  
as latent tuberculosis. About 10% of latent infections development to active tubercu-
losis which, if left untreated, kills about 1/2 of those infected. The disease is not 
communicable from People with latent TB. it spreads actively to those  with 
HIV/AIDS and also for people who smoke. 

Skin check  is the common tuberculosis test where a small injection of PPD tuber-
culin, an extract of the TB bacterium. The injected area should be checked for 2-3 
days, and, if a big red coloured  bump has swollen up to a particular size, then it is 
sure that TB is present. Unfortunately, the skin test is not 100 percent correct and has 
been regarded to offer incorrect advantage-ous and terrible readings. However, there 
are other techniques  which are to be had to diagnose TB. Blood tests, chest X-rays, 
and sputum tests can all be used to check for the presence of TB bacteria and may be 
used alongside a pores and skin test. MDR-TB is more difficult to diagnose than eve-
ryday TB. It is likewise hard to diagnose normal TB in kids. 

2 Related works 

A modified  approach for fast analysis of TB is [1] completed using  excessive-
resolution actual-time imaging of Mtb colonies for tuberculosis .Clinical specimens, 
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sputum specimens, stool specimens, bronchoalveolar lavage fluid specimens are taken 
and  kinds of protocol(real-time protocol and popular protocol) are implemented on it. 
The consequences exhibit that actual-time high-resolution imaging of Mtb reduces the 
time to growth detection of pulmonary tuberculosis. 

 In [2],automatic  Diagnosis approach for tuberculosis is proposed in which digital 
microscopes like cellular scope is used to capture photos and morphological opera-
tions ,template matching are applied at the captured photo wherein then aid vector 
gadget category is carried out. The final results of our category performance has right 
stage of accuracy. 

However, stepwise classification is implemented on sputum smeared 
slides[3]automatic detection of tuberculosis. Specimens are accumulated from suffer-
ers who had been kept in smear slide then virtual picture of it's miles taken the use of 
a high resolution digicam then stepwise category (SWC) algorithm is applied to im-
prove the way of detection and to make the approach of counting the tuberculosis 
bacilli. 

Sanneke Brinkers, et al. [4]proposed the finding of TB nucleic acid the use of dark-
ish field which tethered particle motion wherein single molecule detection is accom-
plished. In this approach each small nano-particles of sputum are viewed through dark 
field microscope and from an picture which changed into captured the usage of a high 
decision digicam. The final results gives a success detection of RNA  the usage of 
fastened darkish discipline particle motion. In future work, the above  approach could 
be multiplexed for the detection of more than one nucleic acid sequences. 

Using one-class classification R. Khutlang, et al. Proposed[5] a gadget in which 
automatic detection is accomplished using the smear slides where it's miles placed 
under microscope and makes use of a virtual camera to take a picture. One class pixel 
classification and one class item category is implemented to the image .This method 
outcomes with high accuracy and sensitivity of traditional microscope is progressed 
for TB screening 

Graff cut segmentation[6] system to get  accurate result at some point of classifier 
automated tuberculosis screening is described. Lung region is extracted binary is im-
plemented and then greater accuracy is produced by this method. In future , This ma-
chine could be evaluated over larger datasets in order that portable scanners might be 
accured to perform this work. 

 Using  feature extraction and identity,  smear slides [7] to begin with viewed 
through microscope and  a image of it's far taken the use of  digital cameras to then 
separation of  background and tuberculosis bacilli is carried out for the image and k 
approach clustering set of rules is applied. Now, the outcome is used to classify feasi-
ble TB and actual TB. 

  In [8], a strategy to detect automatic locating and classifying tuberculosis bacilli 
within the microscopic photographs acquired from smart phone is proposed the use of 
Watershed segmentation.  The specificity and sensitivity are determined to be exces-
sive on this proposed approach whilst compared to different preprocessing techniques 
at the same time as classifying an photo as TB or true. This method gives proper 
tracking and better diagnostic on and epidemic and endemic disorder 
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 A approach to treat with and display screen tuberculosis for humans who migrate 
[9]. Screening is used for the treatment of tuberculosis for migrants specifically for 
low tuberculosis occurrence international locations. The results from the evaluations 
recommended that proposed method effectively makes use of some strategies to de-
tect TB. 

2.1 Proposed Architecture  

 

 

Fig.1. Tuberculosis detection system 

In the proposed system when a person is affected with cough. It should be checked 
whether it is normal cough or prolonged cough. If normal cough normal cough syrup 
can be provided.  If found to be prolonged cough tuberculosis test should be taken .It 
is done by taking the sputum of the patient. The sputum is mixed with a culture medi-
um called lowenstein jensen medium and after 48 hours a sample is taken and viewed 
in a viewing slide and a image of the sputum is captured by using a highest micro-
scopic featured camera. Then the image is applied in active contour model which does 
mathematical calculations to find whether it is an primary tuberculosis or secondary 
tuberculosis. And then an mobile application is created so the people can enter their 
details and their scan report so that the doctor's can view it and convey the results to 
them. And patients are asked to attend the regular checkup. If they skip  checkup 
medical camp will be organized in a common area where many people with tubercu-
losis are found as shown in figure 1 
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3 Proposed System Implementation 

3.1 Pre-Processing  

Image pre-processing can give benefits and take care of issues that eventually prompt 
better neighborhood and worldwide element recognition. An input image is taken 
(sputum)it is read and converted into arrays. Find the edge of the input image should 
be found by using canny edge detector's parameters the output of the edge detection 
will be an binary image. Where, then dilation method is applied by using its parame-
ters so, that it fills the unfilled areas of the detected edges. Then again binary image is 
the output and erosion is applied which erodes the overfilled areas of the dilated im-
age and the output of the eroded image is n binary image. 
 
Algorithm Algorithm for canny detection 
Input         Sputum image.png 
output        Cannyimage.png 
 
display 
img = cv2.imread('input.PNG') 
cv2.imshow("original", img) 
do 
edges = cv2.Canny(img,200,300) 
cv2.imshow("canny", edges) 
end 
Get the canny detected image. 
 
The sputum image is taken and if it in png form initially  canny detection is applied to 
the image so that the edges are detected in a better way and then  the image is con-
verted into binary. The output image is an binary image. 
 
Algorithm Algorithm for erosion 
Input         Dilation.png 
Output       Erosion.png 
 
whilei=img_dil 
do 
img_ero = cv2.erode(img_dil, k, iteration=1)  
cv2.imshow("Erosion",img_ero) 
end 
Get the erosion  image. 
 

In this algorithm the dilated image is the input image to remove the overfilled areas 
of the dilated image we apply the process called erosion. The final ouput of this algo-
rithm is eroded image. 
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3.2 Segmentation  

Image Segmentation  is the way of dividing a computerized picture into various frag-
ments . Create a Mask which helps for creating Blue, Green and Red color. Create a 
Mask by passing three parameters as the Mask Layer in a tuple. The output of Mask is 
the binary image because Mask Layer is a binary image but it created space to accept 
the color image. Apply Bitwise and method which merges mask and the original im-
age. Bitwise and method parameters are the original image (input image) which is 
color image and mask which is the binary image. Segmented parts are white and re-
maining parts are black inmask image. Bitwise and merges the original image and 
mask image which segments only bacteria from the original image(color). 

 
 
Algorithm   Algorithm for masking 
Input           Erosion image.png 
output           Masking.png 
 
if k=img_ero 
then 
sel = cv2.bitwise_and(img, mask) 
end 
cv2.imshow("bacteria detected", sel) 
end 

 

3.3 Active Contour Model 

Active contour model, likewise called snakes, is a system in computer vision present-
ed portraying a protest layout from a perhaps loud 2D picture. The snakes demon-
strate is mainstream in computer vision, and snakes are generally utilized in applica-
tions like question following, shape acknowledgment, division, edge location and 
stereo coordinating.  
 
global  
panelF, panelG 
 sel = cv2.bitwise_and(self.resizedimage, self.mask 
 cv2.imwrite('Bitwise.jpg',sel) 
sel =ImageTk.PhotoImage(Image.open(r'Bitwise.jpg')) 

here to develop contour two images resized image and the image before resizing is 
taken and compared then an white region is formed over all tuberculosis rods that is 
contour . 
_,cnts,_=cv2.findContours(self.maskLayer,cv2.RETR_EXTERNAL,cv2.CHAIN_AP
PROX_SIMPLE) 
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after contour is obtained pixels of the rod must be found using epsilon formula and 
then finally presence of tuberculosis in amount is calculated and found whether it is 
an primary tuberculosis or secondary tuberculosis 

3.4  Mobile application to send notification 

An mobile application is developed so that an message will be  sent to people in rural 
areas and metropolitan areas  regarding an free camp which will be organized there so 
that people   who skip their regular treatment can make use of it. The mobile applica-
tion contains two diffrent logins for patients and doctors so that doctors view the pa-
tients details and sends sms according to it.  

4 Result And Discussion 

Edge detecting is a major tool in computer vision. In an image, edges are significant 
small changes in brilliance, shading, surface and they show the nearness of a limit 
between contiguous locales. It is notable that edge identification in non-perfect pic-
tures more often than not results in loud edges, detached (broken) edges or both be-
cause of different reasons. The commotion issue can be reduced by utilizing higher 
edges, however this thus may disintegrate the issue of broken edges, as appeared . 
Short breaks in the edges can be recovered with basic post-processing (e.g., morphol-
ogy), while huge breaks require exceptional treatment. The sputum image is initially 
taken as input image which is shown in figure2. 

 
Fig. 2. Sputum image 

The input image is first resized and various filters are applied to get good results 
the resized image is taken and segmentation method is applied using masks over it 
and result is shown in the figure 3. 

 

600



7 

 
Fig.3. Binary segmented image 

By using active contour model contour is formed over all the rods present in the 
given segmented image and result is shown in fig 

 

Fig.4. Contour image 

Active contour model forms a contour over all the tuberculosis rods by having the 
results of PSNR values for some images of the sputum. Three different types of filters 
are used and the filter which gives best result is taken and active contour model is 
found for the image which gives best result of PSNR values.  
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Fig. 5 PSNR values based on filters 

5 Conclusion  

In the automatic detection of tuberculosis  many edge detection methods are used to 
detect the rods of the tuberculosis like canny edge detector, erosion, dilation, in the 
preprocessing techniques and bitwise in the segmentation. The image is converted 
into binary image, filling the unfilled areas, reducing the overfilled areas. By using 
these methods almost the edges of tuberculosis rods are detected and finally we have 
used the active contour model in the feature extraction method to do the final detec-
tion. This method is quite better than other methods where edges are perfectly detect-
ed using the snakelets there will be disadvantages if the rods are not properly detect-
ed. Then an android application is created so that an message is sent to the people in 
local area regarding tuberculosis checkup where people in hilly areas find it difficult 
to check whether they have tuberculosis or not . 
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Manhole Cleaning Method By Machine Robotic System  
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Abstract. In our Smart world, however many technologies has been developed 
in various part of domains. But nowadays, there is no robot to control the man-
hole death and their human loss. This deals with a robotic-arm mechanism for 
processing and disposing the solid waste pipes for various treatments. This 
arm is intended to interchange a manhole cleaner so as to control the death rate 
of workers. The proposed paper moves through the pipeline and it removes the 
blockages and clears the drainage water which moves through it. The robotic 
arm operating system is monitored by camera module and it's controlled by 
the manhole cleaner's using a laptop or personal computer. The opera-
tor will operate the inside of the holes via a wireless device connected to 
the arm robotics. The MQ2, MQ3, MQ7 types of sensors are connected to the 
8051 microcontroller. Therefore, the presence of various toxic and non-toxic 
gases are mainly focused and detected. In the arduino uno, the system is placed 
with the liquid crystal display module to calculate the distance and measure of 
all sensors with the help of batteries. Finally, this robotic-arm mechanism is to 
examine a blockage for cleaning and to measuring the solid waste treatment for 
different manhole pipeline system.   

gobinathmmecse06@gmail.com 

Keywords: Robotic Arm, Arduino UNO, 8051 controller, LCD display, Cam-
era module, various gas sensors, Ultrasonic sensor, Load cell sensor. 

1 Introduction 

Nowadays, various kinds of robots may be a quickly grown on their domain, as robot 
arm advances and keep growing and developing new robots fill completely differ-
ent commonsensible desires, irrespective of whether or not domestically grows on it. 
Robots may play a vital role within the upcoming features of the world. The vari-
ous robots do tasks that are precarious to people, and helps them from various prob-
lems. 

In all different fields of robotics they are involved with the methods and technolo-
gy of science, and also the division methodology, artificial intelligence grows and 
makes the world as a faster one. In collection, various occupations of chemicals and 
toxics are all produced. This grows around various non-policy attachment system of 
it. Due to this purpose once robots are used to develop and play in all parts of the 
domain parts.  
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The information is composed towards building understudies, and planners who are 
possessed with a mechanical self-rule. In the beginning stage, we will locate a smart 
thoughts and the growth of mechanical technology and a non-modern robots. The 
primary inspiration was to give the per user a basic, direct way by using an assortment 
of pictures, outlines and mathematic cases to make the subject of mechanical self-rule 
simple to fathom and easy to take after all around requested from the stray pieces until 
the most tangled structures.  

        
Fig.1. Sewage death's rate [1] 

The different kinds of problems are faced by cleaning workers at the bottom of the 
sewer pipe. They are all caused by various gases and they are enumerating seriously 
and observed with all causes of gases present inside the sewer pipeline systems.  
Whereas in the underground pipe, different enormous and their stream of all gases are 
all done on parts of the system. The different ways are all formulated and they are 
connected with different types of sewer pipe systems and they varied from it.  

2 Related Works 

At the time that a holes of a robot [4] which moves, locate and expand this stuff on it, 
they are able to reduce the effect of their value and production more on this. In that 
case, the various types of pipes are all configured on it. At those times, the robotic 
system should be removed from the holes of system [2] with the aid of using some 
restoration parts. Within the occasion that an oil leaking or from compound pipeline 
spills, it can be caused by the nature facts and an herbal calamity.  

The invented robotic can move through involving of the funnels and making use of 
self sustaining parts of engines [3] and changing parts. The obtained consequences 
had been discovered tasteful and the created sensible robotic can be occupied and get 
their pipe occupied on it. The usage of system vision and device in inner pipes of the 
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robot [9] can give scripts of issues associated it. However now, the robotic system 
controller may not do it for mathematical expressions and calculations, for instance, 
ANN utilization, and goes on. 

 
       (a)                                     (b) 

       (c)                (d) 
 

Fig.2. Different types of Manhole Pipe 

Prototype is handled with the production of handling with the programming on 
chip sets with the microcontroller systems and they are placed. They are produced 
with fluffy rationale framework systems that place the controls of sewage [5] holes 
that are formed. The cleaning process is handle and covers with the   framework sys-
tem of computerization network system. They are all get reduced and versatile in 
nature systems.  

The development of programming [6] systems is handled and controls the parts of 
robot through the arduino system. The different aspects of clearing the blockage sys-
tems are all efficiently prolonged and used. With the high torque and low horsepower 
they are circuited. To carry out the garbage, many [10] rescue factors are all handled 
through the robot parts and their controls of the system and it fact pattern of growth 
arises in it. 

Ultrasonic sensors are all placed and they are helps to calculate the distance meas-
ure of the robotic system. The proposed system robots [7] are all used to clean the 
sewage pipes then and there in all places maintained over it. These wastes are all han-
dled and they may return it from mechanized forms of use. The requirement of the 
depletion and their risk [8] controls over all modified robot systems and their task. 
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3 Proposed System 

 
Fig.3. System Architecture Of Proposed System 

3.1 Obstacle Detection Module 

HC-SR04 Ultrasonic sensor is a distance calculating of prominent and easy measure 
for non-contact remove estimation work. It is mainly for calculating the distance 
measure of sensor to an obstacle particle system. The ultrasonic sensor shown in fig.4. 

                                
Fig.4. Ultrasonic Module 

3.2 Different Gas Sensor Module 

A Smoke Sensor(MQ2). A MQ2

Alcohol  Sensor(MQ3). A MQ3 gas sensor is an instrument for the measurement of 
alcohol. This type of sensor senses the gas and they may cleaning the worker’s of this 
sewage system.  

 gas sensor is an instrument for the measurement of 
combustible gases and smoke. The sewage worker’s working in the sensitive range of 
gases at room temperature. Then output analog signals can be reads with the arduino 
controller.. 

It is considered to be toxic and they are controlled in the arduino controller 
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Carbon monoxide Sensor(MQ7). A MQ7

                  

 gas sensor is an instrument for the meas-
urement of carbon monoxide. This gas causes the working persons of sewage heavily 
and finally leads to the death when they breathe. The different gas sensor shown in 
fig.5. 

Fig. 5. Gas Module 

4 Results and Calculation 

Thus, an experimental setup and calculation for a distance measuring sensor can be 
tabulated with a initial values as a distance measure and with a final value as a ultra-
sonic value can be tabulated with table 1 below, 

Table 1. Results for ultrasonic sensor 

S. No. Distance Measure 
(Initial value) 

Ultrasonic Sensor  
(Final value) 

1 
2 
3 
4 
5 

5 Duration 
10 Duration 
15 Duration 
20 Duration 
25 Duration 

73.52 cm 
147.05 cm 
220.58 cm 
294.11 cm 
367.64 cm 

 

For various toxic and non-toxic circumstances they are placed with various gas 
sensors like MQ2(SMOKE), MQ3(ALCOHOL) and MQ7(CARBONMONOXIDE) 
sensors and they are tabulated with table 2, 3 and 4. 
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Table 2.   Results for Smoke sensor 

S. No. Voltage Value(V) Resistance Value(R) Smoke S_VOLT Value 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

0.5 
1 

1.5 
2 

2.5 
3 

3.5 
4 

4.5 
5 

102K 
102K 
102K 
102K 
102K 
102K 
102K 
102K 
102K 
102K 

0.00009765 ppm 
0.0001953 ppm 
0.0002929 ppm 
0.0003906 ppm 
0.0004882 ppm 
0.0005859 ppm 
0.0006835 ppm 
0.0007812 ppm 
0.0008789 ppm 
0.0009765 ppm 

Table 3.    Results for Alcohol sensor 
S. No. Voltage Value(V) Resistance Value(R) Alcohol A_VOLT Value 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

0.5 
1 

1.5 
2 

2.5 
3 

3.5 
4 

4.5 
5 

10K 
10K 
10K 
10K 
10K 
10K 
10K 
10K 
10K 
10K 

0.0002441 ppm 
0.0004882 ppm 
0.0007324 ppm 
0.0009765 ppm 
0.001220 ppm 
0.001464 ppm 
0.001708 ppm 
0.001953 ppm 
0.002197 ppm 
0.002441 ppm 

Table 4.    Results for Carbon monoxide sensor 
S. No. Voltage Value(V) Resistance Value(R) Carbon Monoxide C_VOLT 

Value 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

0.5 
1 

1.5 
2 

2.5 
3 

3.5 
4 

4.5 
5 

1.2K 
1.2K 
1.2K 
1.2K 
1.2K 
1.2K 
1.2K 
1.2K 
1.2K 
1.2K 

32,968.30801 ppm 
8,242.07706 ppm 
3,540.221 ppm 

1,991.5831 ppm 
1,276.1925 ppm 
886.0463 ppm 
651.0025 ppm 
497.8957 ppm 
393.4883 ppm 
318.7268 ppm 

Finally, the balancing weight calculating sensors of materials are all calculated and 
tabulated in the table 5 and used below of it, 
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Table 5.    Results for Load cell sensor 

Sample Count Weight 

0.1 0.2 0.31 kg 
0.2 0.4 0.87kg 
0.3 0.6 1.48 kg 
0.4 0.8 2.06 kg 
… … … 
1 2 4.57 kg 

 

At the working area LCD display is placed to calculate the state of solid waste as a 
weight and toxic substance as a gas. LCD output is shown in fig.7. 

 

 

 
 

 Fig.6. Overall System setup                                   Fig.7. LCD output 

All the sensed data are continuously transmitted to the server that can be viewed in 
the monitor system continuously. The server data snapshot shown in figure.8. 

 

 Fig.8. Server data snapshot  
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5 Conclusion 

Through this sewage system the drainage cleaning workers can survive and extend 
their lifespan without any problem in it. All types of blocking system are all cleared 
using this type of robotic arm model. Due to this system, it will be enhanced by ana-
lyzing other possibilities of facing problems in blocks in all areas and the environ-
mental pollution will be reduced on it.    
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Abstract. Transparency is very significant for a successful e-governance. 
IndQuery is a complaint registering system used to improve the visibility of the 
actions taken on the complaints issued by the citizens. IndQuery is specifically 
developed for registering the complaints from the citizens. Also, when people 
need information regarding the house related services or finding difficulties in 
accessing those services provided by the government they can raise complaints 
and report it directly to the respective officials easily and effortlessly. Along 
with this, a chatbot is developed using artificial intelligence which is integrated 
with the website and many other social media platforms, to interact with the us-
ers dynamically. This Chatbot is mainly trained for reducing the official’s 
workload and improvising the communication services. As it is difficult to find 
particular websites and contact details for reporting each problem, this website 
is considered vital for development.   Also taking into consideration, the offi-
cials find difficulties for replying each and every complaint raised by thousands 
of citizens; Chatbot does the work for them. On the event of getting instantane-
ous replies people find it confident that their work is half done. The complaints 
can be submitted by the users from their respective portal which are stored in 
the database and further retrieved and displayed on the respective official’s por-
tal, by which the problems could be reviewed and resolved. Also, a feedback 
system is provided on which the users can rate the quality of service provided 
for them while the fixing of their complaints. This Chatbot can also be integrat-
ed with other platforms like Facebook messenger, Twitter, Telegram, Skype etc 
to function conveniently with the users. 

Keywords:Complaint Register System, Chatbot, Artificial Intelligence, Ma-
chine Learning, Information storage and retrieval. 

1 Introduction 

IndQuery is an innovative concept which creates the citizens a practical and feasible 
way of communicating and registering their complaints with the government officials. 
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IndQuery system is useful for collecting complaints, storing in a database, retrieved 
and displayed on the respective official’s portal, by which the problems could be re-
viewed and resolved. A chatbot is integrated with the IndQuery system for accessing 
the contact information of the officials. The Chatbot can also be linked in the social 
media, making the well regulated communications. Information storage and retrieval 
is the technique used for storing and fetching the data from the database, so that it can 
be searched and displayed  on request. High-speed, selective retrieval of large 
amounts of information for government, commercial, and academic purposes are 
possible due to the data processing techniques available.  

IndQuery also provides platform for writing blogs by the government, by which 
the user entering the system can also be able to have a chance on reading those in-
formative blogs. External blog links can also be referenced, so that navigation can be 
made easy to other informative websites. Blogs can also be used to mention the ser-
vices provided by the government and methods to access it. And also any awareness 
blogs could be written to make the people educated about the crimes. The other im-
portant facility of IndQuery is the integration of chatbot which make customer experi-
ence much more immersive due to the fact of quick response and depth of knowledge 
that has been trained using the algorithms. Over the course of last decade it has been 
noted that many MNC’s indulge themselves in developing chatbots for increasing 
their customer relationship. Chatbots advantages in the industry leads by the fact it is 
accessible anytime and works better than the Customer Relationship Management 
employees. Cost is another major that circulates into the companies perspective, defi-
nitely chatbots are less expensive than another technology that can be used to query 
customer problems. Chatbots has the ability to handle huge workload and can perform 
24x7 which is a deal breaker for companies which have huge number of international 
customers. 

2 Literature Survey 

A system for the Municipal corporation of Pune where people register their com-
plaints and get response from the system. Scores are calculated by  Sentiment analysis 
when the citizens insert query to get intent of the citizens and to prioritize queries 
based on this score[11]. A chatbot making use of Wikipedia information and its own 
knowledge base for the development. This chatbot has the potential to recollect the 
previous conversation sessions of the current user while in engaging with that user 
[1]. Android application supporting the educational chatbot provides output from 
predefined data entered manually and also from other resources like Wikipedia. 
Hence it can provide results even from Wikipedia if it is queried. It also supports 
speech recognition so the input can be obtained from the user as speech format [3]. 
The student’s questioning system is developed through Artificial intelligence and 
machine learning. The student will query the system which will find the  keyword 
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from this query and will produce the suitable response[14].  Personalized Medical 
assistant are created to reduce the most of the jobs of doctors in near future. Many 
number of lives could be saved with the help of the system [5].  

A mobile interface is developed to register complaints by the locals. No need of a 
structured input format from the user for registering complaints because being a natu-
ral language processing system it has the ability to analyze the inputs. After the com-
plaint being registered, the system generates the complaint number to the user [13]. A 
bot which has the capabilities of handling much bigger problems when improving the 
performance of the model.[6]. SuperAgent is a chatbot which is essentially used for e-
commerce websites. SuperAgent takes advantage of large-scale customer data which 
is essential for understanding the customer perspectives on products development[9]. 
An interactive system which allows local common people to lodge their complaints. 
This approach has been meant for the wholesome good of the nation not based only 
for a particular commodity alone[12]. A Chatbot is developed by Manipal University 
to meet the education needs of the students. This chatbot is implemented using AIML 
language to access data on university rankings, services offered by the university 
etc.[2]. 

A simpler chat system using voice is created; providing a better user-friendly expe-
rience. Voice recognition involves two step process, the first step involves capturing 
of input signal and next step involves analysis of input signal. The client acquires the 
signal through an input mechanism which utilizes the operating system to interpret the 
signal. This process decreases the load on the server and provides a much faster re-
sponse [4]. Chatbot uses simple pattern matching to represent the output based entire-
ly on input alone whereas other Chatbots uses input rules, keyword patterns and out-
put rules to generate a response the responses from this chatbot are much faster due to 
the fact of generating output without pattern matchers at deeper levels. If the input is 
not found in the database, a default response is generated without further processing. 
The input and output can be customized according to the user and responses are rapid 
due to this fact[8].The users can freely register the complaints through a software tool 
and once the complaints are committed to the database, automatic tokens are generat-
ed and conveyed to the customer through a text message and email for further track-
ing of the complaint which is an important feature corresponding to this chatbot [10]. 
System uses alexa enabled devices to take inputs through user’s voice and process the 
inputs with the help of NLP techniques to predict what the user is asking for? [7]. 

3 Methodology 

Pattern Matching is used to provide response to the customers based on input texts. 
Artificial Intelligence Markup Language (AIML) provides standard pattern structure. 
This classification is entirely based upon Multinomial Navie Bayes classification used 
only text classification. The input score is calculated and is  used to identify the class 
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with highest match. The score also identifies which intent matches mostly with input 
data. The relativity base is provided by the highest score. 
For example: Sample data set 

class: welcome 
   “Hey wassup?” 
   “good day” 
   “Look out,Buddy”  

    Input sentence:“Hello good to see you Buddy” 
input1: “hello” (no match) 
input2: “good” (class: welcome) 
input3: “morning” (class: welcome) 
input4: “to” (no matches) 
input5: “see” (no matches) 
input6: “you” (no matches) 
input7: “Buddy” (class: welcome) 
Classification: greeting (score=2) 

4 System Architecture 

The Fig.1.depicts the architecture of the system, explaining the outline by including 
the modules, components and workflow.  
 

 
 
 

Fig.1. Architecture Diagram 
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5 Workflow  

IndQuery is a system that provides a modular approach on how the citizens are able to 
register themselves and upload complaints. Already registered user can directly get 
into their feed by login. A new user has to register himself into the system to attain 
the services. The new user  can easily avail the services without actually registering 
into the IndQuery system. The working starts from the citizens point of view who face 
problems against the services that provided by the government. The issues that corre-
sponds within the particular areas are dealt in this model. Once the citizens register 
themselves into the system, they can raise ticket on the problems they face. Chatbot is 
used so that the register user has an interactive experience while attaining the services 
provided by the same. IndQuery system also provides with additional process of writ-
ing blogs by the government officials which the registered user. The working is ex-
plained in Fig 2. 

 

 

Fig.2. Working Model 
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6 Implementation And Results 

The implementation modules of our proposed system as follows: 

6.1 Chatbot Services And Complaint Register System 

This system is used for registering complaints through a web portal or in a social me-
dia platform. Citizens can signup in the website for registering the complaints. After 
logging into the system, a form has to be filled to file a complaint. Consumers can 
report their problem to the system. Further, the complaints get stored in the database 
for future requirement as shown in Fig 3. The chatbot is useful for knowing about the 
services and accessing the contact details of the officials as shown in  Fig 4. 

 

Fig.3. Citizens gets the necessary services with interactive chatbot and enter into the portal to 
file complaints.  

 

Fig.4. Working of Chatbot 
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6.2  Complaint Display Portal 

Database stores the registered complaints with the respective tracking ID which is 
further used for tracking the complaints when complaint reaches the officials. When 
the officials fails to do the necessary actions within the threshold time the complaints 
gets forwarded to the respective higher officials by the system. Each officials have 
their own portals which is customized to represent the workload in sequential manner 
based on threshold time as shown in Fig 5. 
 

 

Fig.5. Complaints are to be shown to respective official’s portals. 

The overall system is designed as follows in figs 6 and 7.  This is the main page of 
the website containing all the details and guide to access and register the complaints 
as shown in Fig 6. 

 

Fig.6. The index page of the IndQuery System. 

Blogs can also be used to mention the services provided by the government and 
methods to access it. And also any awareness blogs could be written to make the peo-
ple educated about the crimes shown in Fig 7. 
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Fig.7. The blog page of the IndQuery System. 

7 Conclusion and Future Work 

An user-friendly system which is ready to serve to the needs of the citizens and pro-
vides solution to their complaints in a transparent procedure without any abstraction. 
Citizens also has the ability to track the complaints to know what actions are planned 
by the respective officials for their complaints. Complaints that are related to domes-
tic services can be lodged in this complaint register system. The system will be able to 
handle workload of n complaints at once. The system is both responsive and multi 
platform with the support of omni-channel experience to the end user. Not only home 
related services but also almost all the services provided by the government can be 
addressed. Analytics on the feedback data can be made, in order to assess the perfor-
mance of the complaint resolvers. A complete transparent e-governance service pro-
vided by the government can be achieved. More efficient, well-trained chatbot can be 
provided to the user when it is exposed to the real time user data. 
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Abstract. Artificial Intelligence and Machine Learning are powerful inven-
tions which are applied to attain dynamic purposes in several disciplines. In 
that, the field of Space Exploration and Astronomy are highly supported by arti-
ficial intelligence and machine learning discoveries. The Strategies of Space 
Exploration and astronomy are enhanced by the progress of artificial intelli-
gence and the efficiency of a machine learning algorithm in the scientific study 
of celestial objects and the atmosphere of the Universe. The vision of Space 
Exploration and Astronomy expects high-level computerized operations for au-
tomation and predictions. Also, the need for analysis of data generated from 
modern equipment requires these emerging technologies. A study on embed-
ding Artificial Intelligence into Space Exploration and Machine Learning into 
Astronomy reveal the approach of using the robotic and statistical methodology 
on Space Exploration and Astronomy. It also includes the characteristics and 
presentation of such models, future challenges, Classification and Information 
integrity to empower the performances of Space Exploration and Astronomy.  

 mjayapreethi5@gmail.com 
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1 Introduction 

Space operations and missions sustain their operations remotely because of the chal-
lenges, the cost, exploration distances. For instance, missions like messenger, Multi-
tude of earth orbiters, the New Horizon, the Cassini to the planets Mercury, Stars, 
Mars, Saturn, Pluto and more. All the missions are assisted by rovers, Orbiters and 
other data mining and analysis tools. Due to the radiation hardening process, remote 
spacecraft faced many computational limitations which lead to high cost with failure. 
Similarly, the second space mission was failed. Autonomy came forward and intro-
duced artificial intelligence and machine learning techniques to treat threats and core 
operations then the third space mission ended up with an experience of time. All these 
records influenced the need for machine learning and artificial intelligence potentials 
in space exploration and astronomy domain for thinking the probabilities of problems 
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and suitable solutions. The existing technology used in space operations does basic 
data analysis of collected images, minor statistical operations, and visualization but it 
can be improvised with the advancements in machine learning and artificial intelli-
gence [1].  

2 Artificial Intelligence for Space Exploration 

National Aeronautics and Space Administration (NASA) discusses the research on 
artificial intelligence science and Technology for space exploration. The domains 
which are under space exploration are Control, diagnosis and subsystems reconfigura-
tion such as thermal control, communications, and power [2]. NASA's mission has 
been categorized into two ways. One is functioning as intelligent assistants to equalize 
the expertise level of humans and another is to act as a replacement for human ex-
perts. It is achieved by the intelligent systems which exhibit the behavior of artificial 
intelligence and fits into various needs like modeling, reasoning, uncertainties, im-
proved efficiency for time, space complexity and compression of Information. Intelli-
gent systems utilize the concept of neural networks, artificial immune systems, and 
other intelligent algorithms. It may result in doing fraud detection, processing and 
more [3]. AI planning Software is being developed by NASA to make practical dis-
tant missions.  In order to reduce the daily planning time and cost of the Mars Explo-
ration Rovers mission team, NASA Scientists creates software to save time and cost. 
Similarly, research saving approaches with artificial intelligence will stand in prior to 
the Phoenix mission at the red planet's North Pole region [4].  

 
2.1 AI  and ML Algorithms for Space Exploration and Astronomy 

 
Research on deep search exploration is the strength of out space analysis and physical 
science. The deep space research is oriented to planets and out space endeavor. Deep 
space explanation deals with massive datasets which are used in dynamic rations like 
cosmological effect predictions, planet classifications, etc. To acquire the knowledge 
on insights of galaxy formation and evolution, astronomers use the massive datasets 
for morphological classification of galaxies. The objective of the morphological clas-
sification of galaxies is to get the insights of the galaxy formation. The datasets have 
been generated from different space craft. The spacecraft and its datasets need in-
specting visualization with another analysis process [5]. The algorithms which are 
highly preferred for Astronomical Data computations are as follows. 
 
Deep Learning. A set of methods which automatically determines the representation 
required for detection and classification of data with the help of machine is represen-
tation learning. Deep learning methods are representation methods which are made of 
many processing layers. A set of methods which automatically determines the repre-
sentation required for detection and classification of data with the help of the machine 
is representation learning. Deep learning methods are representation methods which 
are made of many processing layers. Deep learning is meant to learn and it  
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immense data and done by using the back propagation algorithm. Back propagation 
algorithm is chosen by deep learning models to differentiate the hidden attributes 
which can be classified from the raw data. Those classifications fit into multiple lay-
ers with computations. The deep learning concept is applied for processing images, 
speech, audio, video, and other media files [6]. This deep learning concept has used 
for the historical theory of gravitation. Einstein's geometric theory of gravitation is 
known as general relativity. It depicts the important geometric features of gravitation-
al systems with the modeling of space time [7]. Einstein’s calculation with the geome-
try theory of gravitation i.e. general relativity predicted the ray of light which passed 
closer to the sun. It rated with the small amount of deflection for 1.3 arcseconds 
which are approximately 1/2800 [8]. Deep learning is used to predict the apparent 
location of the stars in day time and also influence the light ray which passes across 
the sun as pointed out in the theory of general relativity. When it comes to image 
recognition, expert engineering features of the datasets like pixel values, time series 
statistics, SIFT are not required for astronomy purposes [9].  

 
Artificial Neural Network. Complex problems can be solved efficiently with the 
divide and conquer method. Simple elements joined together for complex problems. 
Likewise, complex problems can be decomposed as simpler elements. Networks at-
tain these tasks by the nodes which are interconnected. The network possesses the 
flow of information irrespective of directions. One of the network types which con-
sider the nodes as “artificial neurons”. The artificial neuron is otherwise known as 
Artificial Neural Network. It almost resembles the real neurons of a human being. The 
mathematical function used to proceed with the identified output is the activation 
function or neural functions. The function uses the input as resources and does the 
computed function to give the output. The respective signals are gathered together as 
weights. (see Fig.1.)  
 

 

Fig. 1.Artificial Neuron 

The figure illustrates the artificial neuron from input to output Artificial Neuron with 
respective signals and activation function [10]. Usage of Artificial Neural Network is 
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applicable for decision making, regulations, robotics, clustering, Compression, data 
processing, data representation etc. Artificial Neural Network must be chosen for an 
appropriate application. It is known for memorizing apart from learning which utilizes 
the learning algorithm for getting the output [11].For instance, the data can be collect-
ed to predict the centroid in low-order aberrations like tip and tilt measurements, faint 
science object image display. For every simulation step, the centroids of the entire 
source were computed per simulation step. Training of artificial Neuron Network is 
done by using Back Propagation algorithm for priori centroid data. Associated coor-
dinated data is available in associated data. Three different datasets were collected 
with processes like training and validation. The generalization ability is the method-
ology and approach to inspecting that specific network inputs away from the training 
set for centroid prediction in Astronomy [12]. 
 
Support Vector Machine. Support Vector Machine (SVM) has been created in the 
structure of Statistical learning theory. It is developed to solve the problem in the 
theory of statistical learning theory and follows the supervised learning approach of 
machine learning [13]. It is a classification method and falls into the division of kernel 
methods. It was prescribed for integral equations and unknown mathematical func-
tions. In 1998, the name kernel function stated as Kernel tricks for machine learning. 
The non-linear problem can map the problem from the input space to the high dimen-
sional space is known as feature space using non-linear transformation [14].It is used 
for time series prediction, face authentication etc. The galaxies can be classified with 
the method called Morphological galaxy classification. It is generally categorized into 
various categories.  Normal galaxies (no gross characteristics), active galaxies (pow-
erful nuclear activity), starburst galaxies (intense star-formation activity), interacting 
galaxies (recent gravitational encounter)[15]. The image features classified into dif-
ferent morphic features of the galaxy and holds 10- fold cross-validation with the 
combination of Performance of the Classification Algorithm. The image features were 
not separated linearly while projected in high dimensions with the RBF kernel. Alt-
hough Support Vector Machine is good for astronomy purposes and resulted in over 
fit for the morphological galaxy classification [5].  
 

 

624



5 

Fig. 2. The Classification of objects [9]. 
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Linear Regression. Linear Regression is a supervised learning approach. The linear 
dependence of Y on  is attained by assumption. In-depth, genu-
ine regression functions are not linear. The linear Regression model is conceptual and 
practical. It is possible to make predictions using multiple regressions. Residual Com-
puted Error can be computed for accessing the overall accuracy of the model [16].  

 
 

Fig. 3. The Linear Regression model of the height and weight data in a graphical way.  

 
Lira. A package of R does Bayesian linear regression and forecasting in astronomy. 
The process judges the errors in different variables, essential scatters and scatter cor-
relation, the time evolution of slopes, normalization, scatters, upper limits and a slice 
of linearity. Gibbs method exploiting the JAGS library with the posterior distribution 
of the regression parameters is sampled [17]. Although the linear regression model 
seems to be simple, it contains the probabilities of issues in astronomy. The new 
methods were proposed to treat measurement errors for data analysis of linear regres-
sion. They are a direct extension of the ordinary least squares which allows for de-
pendent measurement as an estimator where the direct extension is for both variables. 
On the same way magnitudes of the linear regression depends on the measurements.  
There are few more methods involved in this to clear the linear regression issues oc-
curs with astronomical data [18]. But the slope variance estimates the standards which 
are assumed with strict and restrictions. The X values of the linear regression model 
errors are dependent. The estimates are valid even after the condition is broken. This 
derivation method is termed as the delta method. But the slope variance estimates the 
standards which are assumed with strict and restrictions. The X values of the linear 
regression model errors are dependent. The estimates are valid even after the condi-
tion is broken. This derivation method is termed as the delta method. While approach-
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ing the intrinsic relation between the two different properties, it might result in four 
symmetrical regression lines. [19]. 
 
 

3  Computation of Astronomical data 

 
Handling gigantic and unstructured datasets involves the common method or re-
quirements of other sectors. The software and tool requirement functions are for the 
discovery of knowledge on the datasets. Researchers of various domains like comput-
ers, statistics, informatics, astronomy are developing tools and software needed for 
solving the astronomical problem. 
 
3.1  Packages and tools for Astronomical data.      

Table. 1. Tasks and applications 

S.No                Purposes Assignment 

1 
Novel detection Trend prediction  
 

Time-series  
analysis  

2 Rare object detection Anomaly detection 
3 Special object detection Clustering 

4 
Spectral, galaxy, photometric classification 
solar activity 

Classification 

                 5 Regression 
photometric red shifts  
 

  
The Table 2 represents the tasks of various algorithms and its role in astronomy [20]. 
 
 
IRAF. Image Reduction an Analysis Facility is for the reduction and analysis of as-
tronomical data with the software system.   The association of IRAF and CCD de-
crease package, ccd red, gives tools for the simple and efficient reduction of CCD 
images. The reduction operations are the replacing the wrong pixels, deduction of 
over scan  pre-scan bias, reduction of a zero level image, decrease of a dark count 
image, division by a flat field calibration image, division by an illumination correc-
tion, reducing the edging image, and trim needless lines or columns[21]. 
 
The Virtual Astronomical Observatory. The US Virtual Astronomical Observatory 
is a software development intended to initiate the operational Virtual Observatory 
(VO) and to give the US coordination with the global VO effort for the purpose of 
which an astronomer is able to discover, access, and process data flawlessly, without 
considering the physical location [22]. 
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AstroPython.  The collection of packages which strengthen the statistical operations, 
decision making and more within the python language is called Astro python. It has 
multiple packages to compute the astronomical data in all the phases. It does enor-
mous operations like Astrophysics utility, cluster analysis, Reduction and analysis of 
radio astronomical data, etc [23]. 
 
VOStat. It is a web oriented service offering statistical analysis of astronomical da-
tasets. It is incorporated into the group of analysis and visualization  combined with 
the international Virtual Observatory (VO) via SAMP communication system.  
VOStat with a extracted dataset from the VO , else chooses in sixty statistical func-
tions in R mathematical functions [24]. 
 
DAME. Data Mining and Exploration is a data mining tool which works based on the 
web operations. It supports immense dataset with machine learning methods used in 
astronomical data applications and tasks with classification, detection functions [20]. 

4  Conclusion 

The study on embedding artificial intelligence and Machine learning on space explo-
ration have given a vision of how the emerging and powerful technologies connected 
in various aspects of space exploration and astronomy. The paper began discussing 
the role of artificial intelligence through intelligent systems for space exploration and 
the technology helped space missions to solve the human error, time and cost issues. 
AI planning software of NASA is advisable for planning distant missions. And then 
the key component of artificial intelligence and machine learning is an algorithm.  
There are many algorithms which enable the statistical functions and automated 
mathematical predictions, detection, the classification for multiple uses. Space explo-
ration and astronomy majorly uses the framework and algorithms such as neural net-
works, artificial neural networks, support vector machines and regression analysis 
with prediction. To commit the machine learning and artificial intelligence functions 
effectively, numerous packages and tools have been developed specially for Astro-
nomical data. They are software and packages which consists of aggregate and opera-
tional classes bound together to provide an essential analysis and analytics results. As 
mentioned above, IRAF, Astropython, VOSTAT are effective with programming 
implementation. Whereas the software like virtual astronomical observatory and 
DAME can be improvised for an accurate optimization with all the functional fea-
tures. Apart from all the information given in this paper, there are other efficient de-
velopments are under process and in performance to achieve the high performing 
computations. In Conclusion, Using supervised algorithms with proper data analysis 
of an astronomical data yields the best results with accuracy of predictions; image 
processing and more on astronomical datasets will lead to proficiency in space explo-
ration and Astronomy with the measures to access the massive datasets of the galaxy 
and space intelligent systems. 
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Abstract. As the earth  is  becoming a virtual globe, the advancement  in tech-
nology can  be used to save lives that are lost in accidents due to belated help. 
Accidents occur for a variety of reasons like swerving off because of pets, sud-
den failure of internal mechanism in automobiles, distraction caused bysudden 
noises and sights, unseen object shadows in night time and the list goes on. In 
this paper we suggest a system incorporated into street lamps or lamp posts that 
identify accidents when they occur by use of Feature Extraction technique. The 
system on analysing an accident alerts the nearby medical personnel and law 
enforcement by the presence of Global Positioning System embedded in it. In 
this method we can ensure that lives are saved by timely help at the Golden 
Hour. In addition, the lamp posts can be interconnected to form a network and 
each lamp posts covers about some particular distance in 3600 direction. Basi-
cally designed for road traffic accidents, this system also has the possibility of 
identifying other crimes that occur in streets and alerting the law enforcement to 
it. By incorporating the system in lamp posts we can ensure that it is allocated 
to nearly all human inhabited areas thereby assuring timely help in case of 
emergencies. 

chin.jackulin@gmail.com 

Keywords:  Feature Extraction technique, Global Positioning System, Golden 
hour. 

1 Introduction 

On the current path of fast paced day to day human lives, speed is the new mantra.  
Time is of the essence and it applies to all aspects of today’s world.  “A road accident 
is an accident which involves at least one road vehicle, occurring on a road open to 
public circulation, and in which at least one person is injured or killed”. Killed per-
sons are accident victims who die immediately or within thirty days following the 
accident. Injured persons are accident victims having suffered trauma requiring medi-
cal treatment. When a road traffic accident occurs, it may concern a pedestrian or an 
automobile with passengers in it. Each and every life is valuable and each and every 
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second spent in saving those are precious. But when we take a look at these accidents, 
we find most of the people who could have been saved had lost their lives because 
help arrived too late. 

 “Golden hour[1]also known as golden time, refers to the period of time following 
a traumatic injury during which there is the highest likelihood that prompt medical 
and surgical treatment will prevent death”. This golden hour rescue is the most vital 
part of an accident.The system we propose finds a method to ensure a golden hour 
rescue. 
    For the purpose of assuring the golden hour rescue we have proposed a Surveil-
lance System.This system consists of Charge Coupled Device(CCD) camera, an im-
age processing unit that uses Feature Extraction Technique to identify accidents, 
Global positioning System to pinpoint location and a transmitter to allocate the nearby 
law enforcement and medical personnel. 

The statistics for the road traffic accidents in India for the year 2017 is as follows:- 

 
 

 Fig.1. Percentage of road accident in India 2017[9] 

 As we can deduce from the picture above India lost 1.47 lakhs of people in road ac-
cidents in the year 2017.The highest percentage was 1.5 lakh people lost in 2016.The 
rise in accidents started from 2007 though it has progressed marginally from 
2009.Every year, there approximately one lakh people who lose their lives in road 
accidents in India. Taking this as a serious issue India had signed the Brasilia declara-
tion in order to decrease the fatality rate by half in 2015.But as we can see the sub-
stantial decrease is not on par owing to many reasons untimeliness a major one among 
them. 
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2 Literature Review 

Prof. Leena Chaudhari[3] has done a paper on Advanced Golden Hour Rescue System 
using Android. In this proposed system a shaking sensor installed in the car detects an 
accident. The controller then locates an ambulance and ensures it free pathway arrival 
in order to ensure timely help. This system has a drawback of having to make sure the 
installation of the system in each automobile to assure it’s compatibility. 

PurvaJavaleet al[4] has proposed an Accident Surveillance and Detection System 
using Wireless Technologies. The main goal of this system is to provide a system that 
1) detects when an accident occurs using micro controller in smartphones 2)find exact 
location using GPS and 3) alert nearby medical personnel or hospital with Bluetooth 
or GSM enabled SMS. Again, the proposed system should be present in the automo-
bile that supposedly meets with an accident. 

Dr.Yong-Kul Ki [2] had proposed an Accident Detection System using Image Pro-
cessing and MDR. In his paper he has suggested an accident detection algorithm us-
ing Meta Data Registry (MDR). He proposes fixing a camera at an intersection which 
uses the aforementioned algorithm to detect if an accident has occurred. If an accident 
has occurred the pictures are sent to Traffic Monitoring Center (TMC). This traffic 
Accident Recording and Reporting System (ARRS) is mainly allocated to intersec-
tions and also alerts only the Traffic Monitoring Center. 

3 System Configuration 

Surveillance system for golden hour rescue in road traffic accidents is an image pro-
cessing based system which tracks an accident that had occurred and quickly shares 
the accident details to the nearby hospitals for saving the accident victim during the 
golden hour. The system has a surveillance camera embedded inside a lamp post, 
image processing unit which captures the accident frame by frame and analyses it for 
details, a GPS chip and a transmitter for transferring the accident’s location details to 
the server. The server redirects these details to the hospitals near the accident spot and 
to police control room. By this way, we can rescue the victims during their golden 
hour thereby saving their lives. 

3.1 Charge Coupled Device(CCD) Camera 

Couple-Charged Device(CCD) cameras are a kind of image capture devices which 
records electronic signals to register visible light through image sensors. This variant 
of camera records the electronic signal and stores it in either an internal memory or in 
a remotely connected device. CCD is the most popularly used type among the variants 
of digital camera. 
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Fig.2. Charge Coupled Device(CCD) Camera  Working via Source: Sensor Cleaning[5] 

After the initiation of the camera's record function, light is focused by the camera lens 
through the camera aperture, light filters, and onto the electronic image sensor. The 
image sensor is arranged in a grid pattern where each individual square is called a 
pixel. The image sensor cannot determine the colour of recorded light. Instead, it can 
only determine its intensity.A colour filter is used here todefine a colour and it allows 
only one colour of light from the visible spectrum into each pixel. The colour filter is 
generally arranged in a Bayer filter pattern, which averages the colours of a 2 x 2 
pixel square. Since the filter produces some inaccuracy, any discolouring that occurs 
due to this is called interpolation. There is another method of colour identification in 
which separate image sensors with each dedicated to capturing different aspects of a 
colour image like one colour, and the results are combined to generate the full colour 
image. They usually make use of colour separation devices like beam splitters rather 
than having integral filters on the sensors.  

In Closely Coupled Device cameras, the recorded level of photons is converted to a 
proportional electrical signal. This ratio which is for photons-to-electrons generation 
is called quantum efficiency. These signals are carried to a charge amplifier away 
from individual pixels, which then turns the charge into a voltage. The camera then 
creates an authentic chronicle of the light that it has captured. For video cameras, this 
process is repeated multiple times per second, and the voltages are digitized and 
stored in a memory. When the images are replayed, the camera creates the appearance 
of an object in motion through a large number of sequential stills it had captured. 

3.2 Feature Extraction Technique 

Feature extraction is mainly used for describing the relevant shape information con-
tained in a pattern so that the pattern can be classified easily. The main aim of feature 
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extraction is to obtain the most relevant information from the original data and repre-
sent that information in a lower dimensionality space. 

When an input data is too large or too redundant to be processed by an algorithm, 
then represent that information in reduced representation of a set of features or feature 
vector. It can also be called the process of transforming input data into a set of fea-
tures. Feature extraction can be done in two stages- feature selection and classifica-
tion. It is based on three types of features which are  1) Colour feature 2) Shape fea-
ture and 3) Texture feature.[6] 

In this process, vectors are formed from relevant features. Classifiers then recog-
nize the input unit with target output unit using these feature vectors. The classifier 
can now easily classify between different classes by looking at these features. 

3.3 Global Positioning System 

The Global Positioning System or commonly known GPS is a global coverage system 
that was developed by the United States Department of Defence in the year 1973.It 
provides functionality to both military and civilians world-wide and is currently under 
the control of the U.S Space Command. 

 GPS system relies on numerable satellites in space. A GPS receiver needs to be 
connected to minimum four different satellites to determine the receiver’s precise 
position based on latitude, longitude and altitude measurements. It also uses a track-
ing algorithm commonly known as tracker. The tracker’s main disadvantage is the 
time delay in calculating the constantly changing position. GPS has three segments. 
They are 1)Space segment 2)Control segment and 3)User segment. The Space seg-
ment consists of the satellites in space which are aligned with an atomic clock time. 
The Control segment is the main connecting segment between receiver and satellites. 
The User segment has the GPS receiver from which a person initiates the system to 
pinpoint the geographical position. 

Other applications of GPS based on Vehicle tracking include Geo Fencing, SOS 
alarms, Real Time Tracking, Trip history, Alerts, Dashboard Summary, Accident 
Detection and so on.  

3.4 Transmitter  

A transmitter can be defined as, “a set of equipment used to generate and transmit 
electromagnetic waves carrying messages or signals, especially those of radio or tele-
vision”. 

For communication of information to law enforcement or medical personnel we 
can use a transmitter that transmits the location of the accident. A new technology 
called Zigbee has been developed recently [7]. It is a wireless technology to address 
unique needs of low cost, low power wireless IoT networks.“The Zigbee standard 
operates on the IEEE 802.15.4 physical radio specification and operates in unli-
censed bands including 2.4 GHz, 900 MHz and 868 MHz.” There exists an idea to 
incorporate the Zigbee technology in street lamps for Smart Street Lighting [8]. So, 
this technology can be used in our system to convey the location of accidents. 
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4 Conclusion 

       Thus, we have a proposed a Surveillance System in order to carry out the golden 
hour rescue in case of road traffic accidents. The structure of each component is brief-
ly explained along with its functionality in the system. The camera in the system is 
used embedded with Feature Extraction Technique of Image processing unit. The 
Global Positioning System has become a widely accepted and commonly used system 
to pinpoint accurate and reliable geographic locations.  

The transmitter is used in accordance with the GPS to communicate with law en-
forcement and medical personnel in case of emergencies. Since, the system is incor-
porated in lamp posts and all lamp posts are interconnected it can transmit required 
information far and wide. The point is this system when incorporated into lamp posts 
can also be used for various other purposes like surveillance of any unusual activities, 
recording and reporting any other crimes that may take place and so on. So, this sys-
tem has a much wider range of applications than specified.  

One of the most valid points to consider in implementing this system is the cost. 
Compared, to other systems or proposed methodologies, we can implement it at re-
duced costs. After manufacturing the system, it has to be placed within a street light 
and interconnected with all other systems in all other street lights. This proposed 
method ensures that accidents are be detected in most of the human inhabited areas.  
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Abstr act. In this paper, we present a prototype Smart Mirror that creates an in-
teractive seamless access to internet services and displays real time information 
from IoT devices. The features of Smart Mirror are – it displays news and other 
relevant information, real time IoT data, controls devices in a smart home sys-
tem, communicates with multiple devices simultaneously and can work flexibly 
based on the availability of internet. Additionally, the smart mirror can also 
work with a health monitoring device. It provides all these features with a 
minimum amount of user intervention. As a case study, to show the seamless 
interaction of the Smart Mirror, we have connected health monitoring device 
for tracking user’s health status. Instead of tracking and displaying the vital 
health parameters of the user, Smart Mirror uses data analytics algorithms to 
provide suggestions for health improvements. 
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1  Introduction 

In today’s world there is often a need to lookup various information from multiple 
devices. Though there exist different technologies, usage of devices like computer or 
mobile may distract the user in other media from looking up basic information such as 
weather, news, mails etc. To address this issue, Smart Mirror, an emerging concept in 
the technology world, allows the user to engage in time-efficient bathroom routines 
without the need for spending separate time to check for personal or official 
news/notifications. 
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2  Existing Systems 

The genesis of the smart mirror starts with the HUD Mirror [1] where the rear-view 
mirror is transformed into a smart mirror, providing the user with car and driving 
information as Heads-Up-Display (HUD). To make the mirror quite interactive, a 
voice based smart mirror [2] has been designed to access simple information such as 
date, time, calendar, Stocks and weather reports using voice commands. It is suffi-
cient for the user to be in its audible range. However, it lacks customization i.e. new 
features cannot be added. 

An improvised version of voice-based smart mirror for playing music autonomous-
ly [3] was developed by Brussenskiy. It uses a gesture control for turning music 
ON/OFF and voice controls for playing the same. It also employs temperature check 
for humidity in order to perform safe voice based operations in bathrooms. It allows 
addition of new contents, though manually.  

The gesture control features are further enhanced in New York Times Mirror [4]. 
Here it uses Microsoft Kinect for movement tracking of users tagged with RFID and 
voice control for HCI operations. With increase in development of smart mirror tech-
nologies, to ease smart mirror application development across any platform over web, 
Smart Reflect [5] has been proposed by Gold. It uses MVC model and the browser 
serves as primary display container. It can display basic internet services on the mir-
ror. 

Smart mirror can also be used as a part of IoT based home automation. Its func-
tionality can be extended to control home appliances [6, 7] to provide ambient home 
environment in addition to its personalized information services with touch-based 
features. Touch based systems are very expensive compared to voice-based systems 
and are unsafe to use in wet bathrooms.  

Some work such as Wize mirror [8] and Fit Mirror [9] involves using a smart mir-
ror for a healthy lifestyle. Such mirror either grabs health information directly via 
cameras or passively from user smartphones to track vital information such as cardio-
metabolic rate and provides suggestions to improve their lifestyle. 

Some smart mirrors focus on privacy issues by providing facial recognition-based 
authentication [10]. Aditya and Anjali [11] automated the smart mirror based on indi-
vidual users, by observing their access pattern. To improve the prediction accuracy, 
users are identified by analyzing certain important events from their event history. 

By analyzing the pros and cons of existing smart mirrors discussed aforemen-
tioned, we propose our Smart Mirror which is a prototype implementation that inte-
grates the best features of most smart mirrors. Some of the prominent features of our 
mirror are:  voice-based operations, extensibility (as it uses plugins), controls home 
appliances, connection to health monitoring devices to provide health tips and oper-
ates at different modes based on internet connectivity.   
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3 Proposed System 

 
Fig. 1. System Architecture 

The smart mirror consists of a one-way mirror which is positioned in front of the LCD 
display. Raspberry pi 3 kit is connected to the display. Apart from basic components, 
the kit consists of additional components such as microphone, sound card, memory 
card, sensors, power adapters to realize the available services. The user can access the 
services through voice commands via microphone. The voice commands are then 
processed in the cloud and returned as text. Then the services corresponding to the 
text are invoked and executed. Finally, the result is displayed on the monitor. 

1.1 Working Modes  

The smart mirror can work in three modes: independent mode, internet mode and 
internet mode with health monitoring device. 
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This mode does not depend on the Internet. It displays information that was 
previously obtained when the device was connected to the Internet. 

1.2 Independent Mode.  

This mode provides real-time information when connected to the Internet 

1.3 Internet Mode.  

1.4 Internet and Health Monitor ing Mode.

In this mode, real-time information and user’s health data from health monitoring 
device is displayed. Smart mirror has two states: inactive and active. Both basic and 
advanced services are provided only in active state. Inactive state is triggered either 
by timeout or by voice commands. During inactive state it functions as a normal 
mirror. 

  

4  System Implementation 

The system has two major components; Implementation of Internet based Services 
and Voice Recognition. The smart mirror homepage, the User Interface of the appli-
cation is designed using ElectronJS. It acts as an application wrapper which packages 
it as a desktop application without the need to run on the browser. The internet ser-
vices are accessed using appropriate API keys of the required services.  

 
To initiate and execute the services vocal commands are used. Voice based sys-

tems are preferred than touch-based systems for two reasons; one is inexpensive and 
the other is that it does not mandate the user to be present near the mirror but any-
where within the audible range. In the first phase of voice recognition, hotword is 
detected and converted to text through Google speech API at online and Sonus 
speech-to-text library at offline.  

4.1  Hotword Detection 

A hotword is a key word or phrase that a computer always listens for, to trigger other 
actions. Common usage of hotword include Alexa on Amazon Echo, OK Google on 
some Android devices and Hey Siri on iPhones. These hotwords are used to initiate a 
full-fledged speech interaction interface. In our Smart Mirror, hotwords are used to 
make the system listen to commands to trigger actions like displaying weather, updat-
ing news feeds, stock information etc. In the proposed system, hotword detection is 
achieved using Snowboy. It is an offline hotword detection engine which is embed-
ded, real-time with persistent listening to voice commands. It is also highly customi-
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zable that enables to freely define our own magic phrases. It handles user’s privacy 
and need no internet. It is light-weight and runs on Raspberry Pi, Linux, Mac OS X 
with less than 10 percent of CPU resource utilization. In our system, Snowball is used 
to detect hotword that was set offline during initiation of the system. Once the system 
is initiated, all the voice commands that control the actions are processed by Google 
Cloud speech API at online. 

4.2  Speech to Text Conversion  

Next, we have used Speech Recognition (SR) API to recognize and translate the voice 
commands of the user to textual message. These textual messages are needed to in-
voke the required services. SR can be of speaker-dependent or speaker-independent 
systems. Speaker dependent systems are trained on specific user voice to recognize 
speech based on the unique characteristics of voice.  Whereas, speaker independent 
systems recognize anyone’s voice and hence it does not require training. Since the 
prototype built is customized for single user, it is implemented as speaker-dependent 
system that can recognize a single user voice commands which it had been previously 
trained on.  Two speech libraries such as Google Cloud Speech API and Sonus has 
been used for voice recognition and to convert speech to text. 

Google Cloud Speech API. is a speech recognition API that enables to convert audio 
to text by applying powerful neural network models. This API recognizes speech over 
80 languages and its variants to support global user base. It transcribes the text of 
users dictating to an application's microphone and command-and-control through 
voice or transcribes audio files. 

Sonus.

 

 is a speech to text library that allows to quickly and easily add a VUI (Voice 
User Interface) to any hardware or software project. Similar to Alexa, Google Now, 
and Siri, Sonus is a persistent offline listening API that listens for a customizable 
hotword. Once the hotword is detected, the speech is streamed to the cloud recogni-
tion service of user’s choice to obtain the results. 

4.3  Services 

Basic Services. The basic services offered by the smart mirror are; auto sleep service, 
Rich Site Summary (RSS) Feed Service and Stocks Service 

Auto sleep service. In this mode, the smart mirror functions as a normal mirror. Ser-
vices run in the background with reduced power which can be re-activated later by 
wake-up voice command. The auto sleep service is implemented locally and allows 
the device to remain idle for a specified amount of time.  The API takes interval as the 
parameter to invoke the service. 
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Rich Site Summary (RSS) Feed Service. The address of the RSS feed sites is sent as 
HTTP request to the server by the application. The server pushes the content as re-
sponse to the smart mirror as text and continues to push whenever the site content is 
updated. To ensure the validity of the content, the source and time of the content 
pushed is also displayed. The RSS service call takes the following parameters: URL 
of the site and Refresh Interval. 

Stocks Service.

 

 The stock names are given as a query to the service.  If a valid re-
sponse is returned, it is accepted and displayed on the mirror. Otherwise, the response 
is rejected and valid request is prompted. For example: The stocks service calls the 
Yahoo Finance API and it is refreshed periodically for updates. It takes the following 
parameters: Name of the company and Refresh Interval 

Fig. 2. Basic Services 

Advanced Services. are the services that are triggered by predefined voice com-
mands. The advanced services offered by the smart mirror are; Weather, Soundcloud, 
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Maps, Giphy, YouTube, Calendar, Timer, Reminder, Geolocation, XKCD, Active and 
sleep mode, Fitbit status, Motion detection and Remote login. 

 
Weather.  The weather information is displayed for a week along with metadata such 
as sunny, cloudy, clear sky or rainy. The weather information is obtained via the API 
provided by the site Forecast.io using push communication model at pre-defined in-
tervals for up-to-date information and displayed to the user. It takes the following 
parameters: Geolocation Service, Refresh Interval. 

Soundcloud.

 

 is an online audio distribution platform that enables its users to upload, 
record, promote, and share their music. In our system, the user can play the required 
track using pre-defined voice commands.  For fast serialization, NSJSONSerialization 
is used instead of JSON kit. The audio tracks are displayed graphically as waveforms 
and it allows the users to post, timed comments which will be displayed, when the 
associated audio segment is played. The SoundCloud service calls the Soundcloud 
API. It takes the following parameters: Query and Speech Service. 
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Fig. 3. SoundCloud in Smart Mirror 

Maps. It allows users to search any location in the map worldwide. Similar to weather 
it also uses push technology to get information pertaining to traffic and public transits 
from google maps. The Maps service calls the Bing Maps API and it takes the follow-
ing parameters: Query, Geolocation Service, Speech Service. 

Giphy. is an online database that allows users to search for animated GIF files. The 
multi-channel approach is used for looping images and a web-hook is used for the 
smooth transition of giphy images. The Giphy service calls the Giphy API. It takes 
the following parameters: Query and Speech Service. 

YouTube. is a free video sharing website that allows people to view, upload and 
share videos. The pull communication model is used for obtaining the videos as the 
video must be transitioned from each frame seamlessly without any frame drops. The 
YouTube service calls the YouTube API and it takes the following parameters: Que-
ry, Speech Service. 
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Fig.4. YouTube in Smart Mirror 

Calendar . allows users to organize their daily activities. iCalendar is a computer file 
format which allows internet users to send meeting requests and tasks to other internet 
users by sharing or sending files in this format through various methods. iCalendar is 
designed to be independent of the transport protocol and Secure Socket layer (SSL) is 
used to protect sensitive information from other users. The Calendar service calls the 
Google iCalendar API. It takes the following parameters: Query, Interval. 

Timer . is used for countdown from a specific time interval. The size of the animated 
circle that is displayed around the timer decreases according to the duration of the 
timer. The Timer service is implemented locally. It takes the following parameters: 
Interval, Speech Service. 

Reminder s. allows users to set notifications and create a list of necessary items. It 
synchronizes the data between the user's device and the cloud. The items in the re-

646



minder are labelled to prevent duplication of information. The Reminder service is 
implemented locally and it calls the Reminder API to sync the data. This API takes 
the Speech Service as its parameter. 

Geolocation. software is capable of determining the actual location of the user. 
Sometimes, the geolocation of an object is used to input the location of its owner or 
user. The Geolocation service calls the Bing Maps AP and It takes GPS Coordinates 
as its parameter. 

XKCD. is a web comic of sarcasm, math and scientific jokes. It has a cast of stick 
figures and occasionally features the landscapes and intricate mathematical patterns 
such as fractals, graphs and charts. The pull communication model is used here. The 
patterns and figures are displayed only when requested by the user. The XKCD ser-
vice calls the XKCD API and takes the following parameters: Query, Speech Service. 

Active and Sleep Mode. Sleep mode is a low power consumption mode in which it 
can significantly saves the electricity consumption compared to a fully active mode. 
The mirror does not display any information in sleep mode and upon wake up, the 
mirror resumes to earlier status. In this mode, there is no need for the user to wait for 
the mirror to reboot. The Sleep service is implemented locally and takes the following 
parameters: Speech Service, Auto Sleep Service. 

Motion Detection.

 

 is used to sense movement of people close to the mirror when it is 
in active or sleep mode. In our smart mirror, Passive Infrared Sensor (PIR) sensor is 
used for this purpose. The Motion detection service is implemented locally using the 
Johnny-five.io package. 

Remote Login.

5  Case Study 

 All the advanced services can be triggered via remote login. The in-
teractions are done via button clicks in remote system without using any voice com-
mands. It is used by the user to customize the smart mirror to their needs without 
modifying the code. The Remote login service is implemented locally. 

To prove the utility of Smart mirror, beyond merely invoking internet services for the 
required service, we have implemented a scenario to show how the data accessed via 
Smart mirror can be further processed to generate useful analytics. As a case a study, 
we took Fitbit Tracker. We have accessed the basic data provided by Fitbit and added 
little analytics using best proven machine learning algorithm such as Random Forest 
and K-nearest neighborhood algorithm. These algorithms are tested for accuracy in 
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achieving the given target which is the attainment of the daily goals computed based 
on the health parameters in our case.  

5.1  Health Monitor ing Device - Fitbit Tracker  

The Fitbit smart watch tracks the day to day activities of the user periodically and 
stores data online in the user’s Fitbit account.  Since it can monitor intraday data (up 
to 1 second resolution), the data can be used for analysis extensively. The health and 
fitness data stored online can be accessed through Fitbit API. The data is then stored 
in a PostgreSQL database. We have added analytics part to the Fitbit dataset, so that, 
based on the recorded health parameters, the user is suggested for suitable change in 
lifestyle or exercise. The Health Monitoring service that calls the Fitbit API takes the 
following parameters: client id, client secret, access token, refresh token and interval. 
 

 
Fig. 5. Fitbit Statistics 

5.2  Representation of Fitbit Data 

The collected Fitbit data is sent to a service that runs in the background for the pur-
pose of representing the data graphically. Python pandas along with related libraries 
like matplotlib, NumPy, SciPy, psycopg etc. are required for the service. The database 
is connected using psycopg2. Health data such as heart rate, sleep etc. is read into 
pandas data frames. Variety of graphs are then generated in order to depict the data. 
Intraday data can be obtained by expanding the JSON Arrays to individual JSON 
values. Such graphs are then shown to the user on demand to facilitate the user to 
view useful information.  
 

5.3  Data Analytics on Health Data 
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The collected Fitbit data is also sent to a service that runs in the background to ana-
lyze the data. To perform data analytics, one and a half months data has been recorded 
for the following 5 parameters – steps taken, distance covered, floors climbed, 
minutes active and calories burned and these data are fed into the service. Daily goals 
are set for each of the 5 parameters to verify that the target is met. 

If all 5 goals are met, goals are declared to be achieved for the day. If any 2 or 3 
goals are met, the goals are declared as partially achieved for the day. Otherwise, it is 
declared that goals are not achieved for the day. 

To analyze the attainment of the required goals, classification is done over the col-
lected health data. Classification is the problem of identifying to which of a set of 
categories a new observation belongs, on the basis of a training set of data containing 
observations whose category membership is known. In our case, the status of the daily 
goals can be classified under 3 labels Yes, Partial and No. To train the data, all 5 pa-
rameters were taken in the training dataset along with the label. The status of the 
goals is then classified for the testing dataset and presented to the user on demand. 

Sometimes, the user may want to know in advance the number of calories burned 
for the given values of other parameters. Hence, Regression analysis is performed 
over the given dataset. It is a statistical process for estimating the relationships among 
variables. It includes many techniques for modelling and analyzing several variables, 
when the focus is on the relationship between a dependent variable and one or more 
independent variables (or ’predictors’).  In our model all the parameters were taken 
for training. The algorithm predicts the calories burned for the given test data.  

We have used Random Forest Algorithm and K-Nearest Neighbor (KNN) algo-
rithm for classification and regression. The classification accuracy of the model is 
computed using the below formula. 

𝑐𝑙𝑎𝑠𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦 = 𝑁𝑜 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑙𝑦 𝑐𝑙𝑎𝑠𝑠𝑖𝑓𝑖𝑒𝑑1
𝑇𝑜𝑡𝑎𝑙 𝑛𝑜 𝑜𝑓 𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛𝑠

 ∗ 100                 (1) 

The two algorithms are used over the dataset and were found to produce more or less 
the same accuracy for small datasets. However, for large datasets, Random forest is 
observed to be of higher accuracy than K-nearest neighbor. Also, for large values of 
K, KNN has lower accuracy than random forests. 

The accuracy of the algorithm is determined based on Mean Square Error (MSE) 
and R Square Scores (RSS). MSE measures the average of squares of the errors or 
deviations. Higher MSE indicates lesser accuracy. RSS is a number that indicates the 
proportion of the variance in the dependent variable that is predictable from the inde-
pendent variables. Hence, closer the value of RSS to 1, higher the accuracy. Based on 
the aforementioned discussion, we infer from Table 1 that Random Forest algorithm 
shows higher regression accuracy than KNN.  

Table 1. Algorithms Comparison 

Measure  Random Forest Algorithm KNN Algorithm  
RSS 0.6854 0.6604 
MSE 93098.3 100496.3 
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5.4  Performance Evaluation 

The smart mirror prototype has been evaluated based on two performance parameters 
such as user experience and efficiency. User experience is the overall experience of 
the user in using the product with ease. Users were allowed to use the system and 
were observed on how easily they were able to understand the system and use it with-
out the help of others. Next, by efficiency we mean the quickness of response for both 
applications and notifications. We performed the user testing based on the parameters 
for user experience and efficiency for 100 users and the results are tabulated in a 5-
point scale in Table 2 and Table 3 as shown below. 

Table 2.   Rating of Smart Mirror User Experience 

Feature Averaged Rating (5-point Scale) 
News 3.93 
Maps 4.13 
Music 4.03 
Weather 4.2 
Fitbit 4.13 
Warnings 4 
Notifications 3.66 
Overall 3.8 

 

Table 3. Efficiency of Smart Mirror 

Task Averaged Rating (5-point Scale) 
Applications 3.2 
Notifications 2.86 

 
From Table 2, notifications have a low rating. This is due to the missing of sound in 
notification. On the other hand, Fitbit has a very good rating as it gives detailed sug-
gestions to users to improve their health. Further, with respect to efficiency of the 
system, performance of the applications seems to be better in terms of responsiveness.  

Further, feedback from the users on how to improve the system was collected and 
some of the suggestions given by the users are, aggregated notification reports are 
clumsy making it difficult to recognize individual notification, voice command re-
quires more audibility etc. These feedbacks will be incorporated in future works to 
further improvise the system. 

6  Conclusion 

The model of the framework was actualized effectively and has been tried with cli-
ents. The ease of use test demonstrates that the framework is performing genuinely 
well. Later on, the created model Smart Mirror can be enhanced in number of ways. 
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Combination with home robotization frameworks should be possible so electronic 
home gadgets, for example, air conditioner, refrigerator, entryway and so forth would 
then be able to be controlled by the Smart Mirror. Smart gadgets (like Philips hue) 
can likewise be controlled through the Smart Mirror. Voice acknowledgment can be 
consolidated into the framework for client authentication. Custom client profiles can 
be set up to make the administrations progressively close to home for various clients. 
Facial acknowledgment can be joined into the framework for both security and indi-
vidual use. Including security implies that nobody can endeavor to get to touchy in-
formation that possibly showed on your mirror by means of the utilization of APIs.  

In conclusion, more fitness checking gadgets can be controlled through the Smart 
Mirror. The Smart Mirror achieves, by as yet being a mirror without all the innovation 
inside it, making it entirely receptive to utilize and coordinating consistently into our 
lives. which can grow the usefulness of the mirror. We trust that the eventual fate of 
the home will be a splendidly associated biological community of savvy innovation 
intended to make your life simpler, increasingly charming, and proficient. Clearly, 
there are a huge amount of chances in the home for innovation joining yet a mirror is 
outstanding amongst other spots to begin. 
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Abstract. Urinary Incontinence is the most common and serious issue that is 
faced by the Senior citizens, infants as well as the physically and mentally chal-
lenged people. This paper presents a design of Incontinence monitoring system 
using wireless sensors for “Smart Diaper” which is based on the non-contact 
sensor module that could be incorporated in the diaper. Data is transmitted by 
means of a wireless transmission and communication technology also the user 
will be provided a Mobile application that notifies the status of the Moisture 
content from the diaper. The real time moisture information is collected by the 
device which is integrated with the diaper and this device will pass on the data 
by means of Bluetooth module to the application provided and all the data and 
details will be stored in the Database for future reference or experiments. The 
proposed alarm system along with the working flow are mentioned. 

 
Keywords: Urinary Incontinence, Non-contact Sensor, Wireless data 

Transmission, Mobile App. 

1 Introduction 

Diapers have been the wonderful invention of today’s mankind, which helps the caretaker to 
look after the Infants or Senior citizens and make their life much less stressful. These Diapers 
helps in averting and controlling the wastes in an effective healthier manner. Also they have 
many advantages but also holds on with a major inconvenience, it cause skin rash [10], which 
gets enlarged when the skin is with regular connect to wetness for a long period that is when 
the duration is extended. The wetness of the skin for a longer period of time is therefore the 
common factor behind the skin rashes while using Diapers [9] and [6], skin rashes can be re-
moved by changing the diapers immediately after they subjected to wetness. Although there are 
numerous methods to identify and measure the moisture content of the diaper, there are few 
detailed description of examples in [12] and [11] also there are mostly used methods which 
require active electronics. 
 
 

2   Related Works 
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This paper proposes the new idea, this idea gives an overview of an alarming system for diapers 
which incorporates with a phone call and a SMS to alert the respective person or an attender or 
a care taker at that time when the diaper is exposed to wetness. The Automated alarming sys-
tem had been already implemented in various places. The existing system holds an idea of 
positioning the conductors i.e., the sensors in between the layers in a point that is subjected to 
wetness. This idea makes sure that it is practical, safe to use for the diaper users. The device 
consists of an alarm with batteries, sensors, and a manual guide that costs 3000 INR (approx.) 
that is a bit too costly and cannot be afforded by all the users. Here a diaper model has been 
advanced by using dissolving cotton & paper (reagent paper) which also indicates strangeness 
in the urine [7]. Hence the Real time monitoring system helps to lively monitor the urinary 
incontinence and the response time for changing the diapers appropriately so that the aged or 
the disabled persons and alerts the attendance. The end product is compact, and so this device is 
attached to the diaper. This device is inexpensive and operates with a reusable sensor tag. The 
design of this device will be prepared into a original diaper device linked with Bluetooth mod-
ule for data transmission. The dissimilarity between our idea and the previously used idea is 
that the Bluetooth module is used on a Radiofrequency transceiver and GSM modules which 
helps in the transferring signal to the concerned person from the diaper by a text message or by 
an automated phone call. Whereas, by using the Bluetooth module we are capable building 
devices of smaller size when compared to the device holding RF transceiver or GSM modules. 
On using GSM modules, it is necessary to provide with good network only when the data will 
be either transmitted or received.  Also, the structured idea can be used for the people with 
health issues, bed ridden people, and for hospitalized patient. In this paper, the design of a easy 
wet detecting system, which can be implemented for many applications related with blood, 
water and other similar types of liquids is implemented. The paper proposed is regulated into 
five sections.  

Having a brief introduction in section 1, we go to the proposed system that is explained in 
section 2 & 3. In section 4, a general definition about the Bluetooth module and Sensors used 
are presented. Section 5 includes the conclusion part and references are continued. 

3        The Autonomous Alarm System 

The alarming system is a device that consists of three major parts namely Sensor tags, an Ana-
logue Switch (or relay), and Transmitter which are explained in the following divisions of the 
paper. The Device will be kept on the outer layer of the diaper which will be sensing the hu-
midity and monitoring the temperature rise by using the non-contact sensors that are embedded 
along with the Bluetooth module which is used for transmitting the sensed data and to the Ap-
plication and there displays the status of the diaper. 
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Fig.1. System Process 

By knowing the wet/moisture content of the diaper, data’s are being sent to the application that 
is installed in the mobile and connected to the device via Bluetooth as estimated in Fig.2. 

 
Fig.2. Connection establishment between the device and the Mobile application 

The Flow of working of this device is depicted in Fig,3 where the sensor tag is formally con-
nected to the Mobile and is checked that whether the sensor is connected and the tag sensor 
transmits the data to the application which is been installed in the mobile via Bluetooth. When 
the wetness is detected in the sensor and when the humidity and temperature are high than the 
estimated value that is already been set the alert is thrown to the application which is actively 
connected to the Device. 
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Fig.3 Working flow of the system. 

The Hardware block diagram of the system is shown in Fig.4. The Hardware part totally con-
sists of three main components Key for powering the device ON and OFF, LED and the Blue-
tooth Transmitter. 

 
Fig.4 Hardware block diagram 
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 Implementation part  
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3.1   Bluetooth Module 

Bluetooth technology is a simple wireless transmission system operating at 2.4GHz RF. The 
best and the cheapest Bluetooth module is the HC-05. Bluetooth modules will be connected to 
the mobile phones once when the device is switched on. This bluetooth module is small and 
light in weight which costs low with good scalability. The module which is been used in this 
device is shown in Fig.5. 

 

 
Fig.5. Bluetooth module 

The Bluetooth transmitter receives the data from the Sensors and transmits to the Mobile Ap-
plication. The data are viewed in the App and the data is processed and saved in the Database 
which can be referred for future use. The working of the Bluetooth module is depicted in the 
Fig.6 block diagram. 

 
Fig.6. Working of Bluetooth module 

3.2  Sensor Modules 

The most important part of this device is the Sensor tag. The device is composed of a detection 
sensor module which senses the temperature & humidity. These parameters can be sensed by 
using the DHT11 sensor which incorporates both the Humidity and Temperature sensor in it. 
This technology guarantees with high stability and ensures them to be constant and steady with 
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it. This is connected to a high-performance 8-bit microcontroller. This sensor contains a wet 
sensing component with resistivity and a device measuring temperature . Specifications are as 
below, 
 Voltage supplied is  +5 V 
 Temperature ranges from 0°C to 50 °C  
 Humidity content is from 20% to 90% RH 
 Digitally interfaced 

The sensor modules will be updating the values at a regular period and send them as input 
via the Bluetooth module. The values will be checked with the pre-coded values and then the 
estimated output will be displayed in the application that has been provided. 

 
Fig.7. DHT11 Sensor module 

4    Conclusion and Future Work  

Thus this system for detects the urinary incontinence and transfer data to the mobile application 
and throw alert. Also this system is built with cost efficient sensors which make the total cost of 
the device extremely low. When we take a look at other already used applications for inconti-
nence monitoring doesn’t give much accurate regular outputs. The main advantage is that this 
system for incontinence live monitoring and auto updating of data regularly to the mobile ap-
plication. For making the sure of the user’s physical ease, the wet detecting part is made up 
using a small board which is reused. The device cost is also very less that resulted to the simple 
design of both the transmitter and the sensor module. 
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Abstr act.Wireless Mesh Network (WMN) consists of numerous nodes which 
are highly mobile and connected to one another wirelessly. Due to the mobile 
nature of the nodes in WMN, the network management becomes very critical.  
As the client node move from one region to another, handling its routing 
process becomes a very important task. To perform this, a new router has to be 
selected from the new location and employed for supporting the client operation 
without overloading the gateway. In this paper, we recommend to expand a 
Dynamic Mobility Management with Quos Aware Router Selection for 
Wireless Mesh Networks. In this technique, all the clients are handled in a 
prioritized manner and routers are assigned accordingly. To avoid overloading 
the gateway during handoff, forward pointer technique is employed. 
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1     Introduction 

1.1   Wireless Mesh Networks (WMN) 

Wireless mesh networks (WMNs) are an emerging wireless technology. When in 
comparison with the conventional wireless networks, WMN is more beneficial. Some 
of the advantages of WMN, which make it efficient as a next generation technology 
are: 
1. Self organizing network 
2. Self sustaining 
3. Scalability 
4. Less expensive 
5. Ease in maintaining [1]. 
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In WMN, there are two kinds of nodes. They are: mesh routers (MR) and mesh client 
(MC). The MR is a node which is not very mobile. The MC is a node which very 
mobile. In WMN, there are few gateways which link the MR to the internet. A 
wireless mesh backbone is created by a group of MR and this backbone is responsible 
for routing the traffic around the network and offering broadband access to the MC. In 
WMN, it is important to manage the mobile network effectively to ensure appropriate 
network processing. Location management as well as handoff management is 
performed in mobility management [2]. 
     A gateway is a MR with wired connection to the internet. In WMN, two type of 
traffic operates. They are internet and intranet. The internet traffic flows across the 
gateway to other location. The downstream internet traffic is received at the gateway 
and then the gateway transmits the traffic to the destination MC. But, the upstream 
traffic is sent by the MC to the gateway.  In case of intranet traffic, the traffic flows 
from among MC within the same WMN [3]. The gateways as well as the MRs in the 
WMN are not very mobile but the MC are highly mobile. In WMN, the 
communication range is very less and hence the MC will have to move between MRs 
through handoff process to remain operating effectively. So in assisting the roaming 
MCs, the handoff control is an essential part. WMN supports a wide range of visitors 
with best of provider (QoS) assurance. The QoS supplied is ensured to suit the wi-fi 
and real time software desires. Also, there are versions among the TDMA based 
totally WMNs and the IEEE 802.11-based WMNs in phrases of get admission to 
technology,  channel usage, topology, slot allotment, etc. Hence, maintenance of the 
current existing application along with QoS assurance has to be ensured by the 
handoff management mechanism in the TDMA based WMN [4]. 
 

1.2  Mobility Management in WMN 

On the basis of the mobility of the mesh client, the network management reflects the 
WMN performance. Hence network management is a critical issue in WMN. The 
conventional mobility management schemes may be used, but there is a great need for 
a novel mobility management solution to be developed for the WMN while referring 
to the unique features of WMN. Mesh clients can be considered to be roaming in two 
perspectives: inter domain roaming and intra domain roaming. Inter domain roaming 
includes traffic moving between various domains. The intra domain roaming includes 
the traffic movement between various routers but within a single domain. Mobility 
management includes inter domain as well as intra domain management [1]. 
     Mobility management consists of location management as well as handoff 
management. Numerous research techniques have been proposed on mobility 
management in the Mobile IP, MANET as well cellular networks. But, in the field of 
hybrid WMN, efficient mobility management techniques have not yet been 
developed. In cellular as well as mobile IP networks, the developed mobility 
management schemes depend on the wired infrastructure to handle the mobility based 
signalling, delivery of the traffic, etc, however the developed scheme is based on the 
infrastructure network. In MANETs, the characteristics such as multihop route 
discovery, recovery, maintenance, etc are used to handle the node mobility whereas 
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the network layer mobility management is not taken into consideration. In an ad hoc 
network, rerouting is the major functionality handled during handoff, such that the 
during link breakage, a new multihop route can be determined and traffic can be 
assigned to this route quickly. To aid location based ad hoc routing, the  many 
location management mechanisms have been proposed. But, node location indicates 
the geographic location and is a different logic when compared with the location logic 
in WMN [5]. 
     Several location management techniques have been proposed in the field of 
cellular network as well as mobile IP based wireless network. The conventional 
techniques used in the mobile IP networks as well as in the cellular networks, are 
efficient but before employing in the WMN, these techniques must be modified and 
adapted to handle the variations in the WMN. For instance, in cellular networks, the 
location management technique depend on the centralized handling features as in 
HLR/VLR, and the HA/FA in mobile IP network. But, these features are not present 
in WMN. So, these conventional techniques cannot be deployed in WMN. One of the 
basic differences between MANET and WMN is that there exist a quasi static routing 
infrastructure including the MR in WMN which is not present in MANET [2]. 
 

2 Related Works 

 
Zhenxia Zhang et al [1] have presented a hybrid routing protocol for forwarding 
packets in the link layer as well as in the network layer. Mobility management 
mechanism proposed is on the idea of the hybrid routing protocol. To aid roaming 
inside the wifi supported WMNs, intra domain as well as inter domain mobility 
management approach were developed. Routing information is received through ARP 
messages in the intra domain handoff to prevent re-routing as well as location 
updating process. Extra tunnels are removed off during inter domain handoff so as to 
reduce the forwarding latency. 
     Yinan Li et al [2] have presented and analyzed LMMesh: a routing-based location 
management scheme with pointer forwarding for wireless mesh networks. In 
LMMesh, the routing based location update technique and the pointer forwarding 
technique are combined to utilize their advantages. The network expense in the 
integrated model is monitored in terms of  location management as well as packet 
delivery. The trade off among the service cost incurred during delivery of the packet 
and the signalling cost incurred during the location management process is explored 
and  a best protocol setting is chosen which reduces the total network expense on the 
basis of each user usage for given characteristics such as mobility, etc. 
     Sungwon Lee et al [6] have presented a mobility management mechanism to aid 
the mobility of legacy clients in wireless mesh networks. To make the proposed 
mechanism compatible with the IEEE 802.11s standard, several techniques are 
employed to detect mobility as well as to propagate the traffic information on the 
basis of IEEE 802.11s proxy protocol. 
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Zheng et al [7] have presented a load-aware mobility management mechanism. Based 
on the load value computation, the overloaded MAP is determined. Next a search 
process is begun by the overloaded MAP to detect any underutilized MAP. Then 
MN’s attachment request is sent by the overloaded MAP. The handover load between 
MAPs is appropriately managed by this mechanism, but with a slight increase in the 
attachment delay as well as with more attachment messages when considered in 
comparison with the COAP. 
      Bahareh Nazari et al [8] have proposed a technique for designing routing 
algorithms as it initially tries to understand the network features such as mobility, 
connectivity, topology changes, etc and an algorithm which makes the routing 
performance better. The proposed algorithm was employed in Triton which is a IEEE 
802.16 based maritime wireless access mesh network. 
Ricardo Matos et al [9] have proposed a context-aware multi-overlay architecture 
which allows a user to link with WMN and also fulfils the requirement. This 
architecture considered factors like maintaining the network requirements during 
mobility by reconfiguration of the overlays, and also mapping, organizing and 
distribution of the context. Sophistication and also the parts of the architecture were 
given high consideration. 
     Ikbel Daly et al [10] have proposed are authentication technique for secure handoff 
on the basis of effective mobility management. Initially, the mobility feature is 
considered by utilizing the mobility notification message process. This process helps 
in handling the handoff process in the specific environment. Based on this technique, 
a mechanism which offers security at the time of handoff process is proposed. Based 
on the results, it is seen that this technique offers a safe network as well as effective 
reauthentication mechanism with respect to reduced handoff latency and lower 
blocking and loss rates. 
 

3   Dynamic Mobility Management scheme with QoS aware 
Router  Selection 

3.1 Overview  

In this paper, we propose to develop a Dynamic Mobility Management scheme with 
QoS aware Router Selection for WMN. The network with k different types of services 
where P = {P1,P2,….Pk) are considered. For any i < j, the carrier with Pi has a better 
precedence than carrier with Pj. For  varieties of traffic with equal priority, the 
handoff traffic has better precedence than the new arrival traffic [4]. Whenever a 
mesh client (MC) tends to move, the target MR is selected based on the RSSI , 
required bandwidth and link quality. (i.e.)  The MR which satisfies the bandwidth 
requirement of various priority of services having minimum RSSI and best link 
quality is selected. The link quality is measured in terms of the response delay [1]. 
The QoS aware MR selection process [4] is then executed. 
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      The concept of forward pointer is used at each MC to reduce the control overhead 
that occurs during location update at mesh gateways (GW). To limit the increase in 
forward chain length, each MC resets the forward chain if its session-to-mobility ratio 
(SMR) crosses a threshold SMRoth [2].. After selecting the new MR, When the MC 
moves into the vicinity of the new MR it computes its session-to-mobility ratio 
(SMR) and compares it with SMRoth. If SMR is less than the SMRoth, the MC 
notifies the target MR about its handoff from old MR and then forward chain length 
of the MC increases by 1. On the other hand, if the SMR is more than or identical to 
SMRoth, no forward chain is brought from old MR to new MR, however the new MR 
sends region update message to the GW. When GW receives the location replace 
message, it searches for the access of the MC of their database and set the current MR 
as the serving MR of the MC and the forward chain length is reset [2]. 
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Fig.1. Block Diagram 

 

3.2  Selection of Mesh Router  

In WMN, several types of traffic are handled. As the mesh client carrying the traffic 
may move from one location to another, a mesh router must be assigned from the new 
location to aid the mesh client operation after handoff. The selection of the mesh 
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router must be performed appropriately in order to choose a dynamic and efficient 
router. This process [4] of mesh router selection is described in algorithm 1. 
 
 
 
Algor ithm 1 
Notations: 
 
1. P  : Traffic set 
2. Pi
3. i, j  : integer value 

  : specific traffic 

4. MC  : Mesh Client 
5. MR  : Mesh Router 
6. RSSI  : Received Signal Strength Indicator 
7. MMR 
8. M

 : RSS at MR 
MC 

9. t
 : Signal Strength of MC 

i
10. BW  : Bandwidth 

  : handoff detection time period 

11. LQ  : Link Quality 
12. Pkt_size : packet size 
13. t  : time required to transfer the packet 
14. resp_delay : response delay 
 
Algor ithm: 
1. The traffic types handled by the WMN  through various mesh routers is denoted by 
the traffic set, P = {P1,P2,….Pk
2. When i < j, traffic type P

}. 
i, has higher priority than the traffic type Pj

3. If two traffic types from different MC have same priority, then the current MR 
checks if any MC carrying the traffic requires handoff. 

. 

4. Handoff traffic is determined by the MR by analyzing the RSSI value. 
5. The RSSI value provided by the MC is recorded by the MR in its routing table as 
RSSI(MMR,MMC,ti
6. If RSSI(M

). 
MR,MMC,ti-1) > RSSI(MMR,MMC,ti

7. If RSSI(M

), then the MC is a roaming MC and 
requires handoff service. 

MR,MMC,ti-1) < RSSI(MMR,MMC,ti

8. The MC requiring handoff is given high priority. 

), then the MC is not a roaming MC 
and does not require handoff service. 

9. The high priority MC is considered for processing before any any other MC. 
10. As the MC proceeds towards its new location, all the MR from the new location 
are considered. 
11. The corresponding RSSI, BW and LQ between MC and every MR is estimated. 
12. The MC broadcasts a connection request message to all the available MR in the 
new location. 
13. On receiving a response to the request message, the MC estimates certain network 
features. 
14. The RSSI is estimated according to the equation 1. 
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RSSI = RSSI(MMR,MMC,tj

15. The BW is estimated according to equation 2. 

) (1) 

BW = pkt_size/t  (2) 

16. The LQ is estimated in terms of resp_delay. 
 
If resp_delay is high, then LQ is low 
If resp_delay is less, then LQ is high 
17. Among all the available MR, the MR with best RSSI, larger BW and good LQ is 
selected as the current MR. 
In this an efficient MR is selected in the new location as the MC moves dynamically. 

3.3  Mesh Router  location Update using forward pointer  

As the Mesh Client moves about the network, during handoff the serving Mesh 
Router changes and hence there is a need to update the location database at the 
gateway. If the location database is monotonously updated, then the database will be 
overloaded. To reduce the control overhead at the database in the gateway, forward 
pointer technique is employed [2]. The forward chain length is also maintained at an 
optimum level, by resetting it w.r.t a threshold value. This process is described in 
algorithm 2. 
 
Algor ithm 2 
Notations: 
1. MR  : Mesh Router 
2. MC  : Mesh Client 
3. SMR  : session-to-mobility ratio 
4. SMRTh
5. GW  : Gateway 

, : threshold session-to-mobility ratio 

6. AMR  : Anchor Mesh Router 
 
Algor ithm: 
1. When MC is close to the newly selected MR, the MC estimates the SMR of this 
MR. 
2. The SMR is compared with SMRTh
3. If SMR < SMR

. 
Th

4. Now the selected MR becomes its serving MR. 

, then the MC notifies this MR about its handoff from a MR in the 
previous location. 

5. A forwarding pointer is setup between the previous MR and the current serving 
MR. 
6. Then the forward chain length is incremented by one. 
7. If SMR ≥ SMRTh

8. Now the selected MR becomes the serving MR and is referred as AMR. 

, then the forward chain is reset and hence no forward pointer is is 
setup. 
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9. Then a location update message is sent to the GW to update the AMR location 
information in the location database. 
 
Thus using the forward pointer and the forward chain technique, the database is 
protected from being overloaded. This enables the WMN in operating efficiently. 
 

4 Simulation 

4.1 Simulation Parameters 

We use NS2 to simulate our proposed Dynamic Mobility Management with QoS 
Aware Router Selection (DMMQARS) protocol. We use the IEEE 802.Eleven for 
wireless Mesh networks as the MAC layer protocol. It has the functionality to inform 
the network layer about link breakage. In our simulation, the number of nodes  varies 
as 4, 6,eight,10 and 12. The location size is 1250 meter x 1250 meter square region 
for fifty seconds simulation time. The simulated traffic is Constant Bit Rate (CBR). 

Our simulation settings and parameters are summarized in table 1 

 
 

4.2 Per formance Metr ics 

We evaluate performance of the new protocol mainly according to the following 
parameters. We compare the LMMesh  protocol with our proposed DMMQARS 
protocol. 
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Average Packet Delivery Ratio. It is the ratio of the No. of packets received  and the 
total number of packets transmitted. 

Throughput. It is the amount of data that can be sent from the sources to the 
destination. 

Packet Drop.  No. of packets dropped during the data transmission 

4.3 Results & Analysis 

The simulation results are specified in the next section. 

Case-1 (CBR) 

A.  Based on Nodes 

In our first experiment we vary the number of nodes as 4,6,8,10 and 12. 
 
 

 
Fig.2. Nodes Vs Delay 
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Fig.3. Nodes Vs Delivery Ratio 

 
                              Fig.4. Nodes Vs Drop 

 
                            Fig.5. Nodes Vs Throughput 
 
Figures 2 to 5 show the results of delay, delivery ratio, packet drop and throughput by 
varying the number of nodes from 4 to 12 for the CBR traffic in DMMQARS and 
LMMesh protocols. When comparing the performance of the two protocols, we infer 
that DMMQARS outperforms LMMesh by 79% in terms of delay, 66% in terms of 
delivery ratio, 85% in terms of drop and 57% in terms of throughput. 
 
Case-2 (Exponential) 
A. Based on Nodes 
In our second experiment we vary the number of nodes as 4,6,8,10 and 12. 
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                  Fig.7. Nodes Vs Delivery Ratio 

 
                              Fig.8. Nodes Vs Drop 
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                           Fig.9. Nodes Vs Throughput 
 
Figures 6 to 9 show the results of delay, delivery ratio, packet drop and throughput by 
varying the number of nodes from 4 to 12 for the Exponential traffic in DMMQARS 
and LMMesh protocols. When comparing the performance of the two protocols, we 
infer that DMMQARS outperforms LMMEsh by 97% in terms of delay, 58% in terms 
of delivery ratio, 96% in terms of drop and 46% in terms of throughput. 

5 Conclusion 

In this paper, we have proposed a Dynamic Mobility Management with QoS Aware 
Router Selection for Wireless Mesh Networks. This technique aids all the mobile 
client with every traffic type in performing its network operation in a prioritized 
manner. Each mesh client is considered and the handoff traffic is given high priority. 
Based on the new region where handoff is performed, the mesh router is selected. The 
selection is performed in such a way as to ensure that the selected mesh router is 
efficient in handling the client. Then to avoid burdening the gateway with control 
overload, forward pointer scheme is employed. This resets the forward chain length 
every time at an optimal level, thus improving the network performance. 
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Abstr act. Internet of Things (IoT) is a revolutionary model that extensively 
enhances the range of devices connected from personal devices to 
manufacturing equipment, actuators and sensors that are communicated to the 
Internet using wireless networking technology. To overcome the complications 
in such a range of devices, inter-networking explanations that can use the 
present technologies properly with emerging technologies is required. The ad 
hoc nature of IoT adds new challenges to network security. The wireless and 
dynamic nature makes IoT networks more vulnerable to security attacks. It is 
necessary to create a secure channel between an Internet host and the IoT 
device. For that it is required to have key management methods that permit two 
devices to agree certain secret keys that will be used to secure the flow of 
information. A secure and efficient management of keys is crucial for a reliable 
network service and that consequently makes IoT networks to achieve their 
success. This paper evaluates and surveys up to date key management schemes 
for IoT environment. 
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1   Introduction 

The Internet revolutionized the way the people communicate and work together. It 
leaded the new era of information access for everyone, changed life in ways that are 
unimagined previously. The next revolution of the Internet is with the intelligent, 
smart and connected devices. To work together successfully with the real world, these 
devices have to effort simultaneously with scales, speeds and capabilities ahead of 
what people require or use. The Internet of Things (IoT) will change the world, 
possibly more intensely than today’s human centric Internet. Mainly, “things” were 
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tagged with machine readable identification technologies, like advanced Electronic 
Product Codes (EPC), Quick Response (QR) Codes, or Radio Frequency 
Identification (RFID) chips. But, IoT is now often used to refer to sensors or devices 
that directly connected to the Internet. 

As per the Burkitt Frank article [1], he estimated that around 50 billion things are 
going to be connected to Internet by 2020. As per the IEEE Spectrum report [2],by 
2025 there will be many billions of web-enabled devices all around the globe ranging 
from unmanned vehicles or robots to smart phones, wearable’s, or even kitchen 
appliances. 

Privacy and Security are one of the key factors to attain the complete vision of the 
IoT. So many security challenges are there, which are to be taken into consideration. 
In IoT network things are allowed to know the status of its environment and 
communicate with other devices in the network. So, it is essential to permit the sensor 
nodes of the network to join with other devices through the Internet. But, the 
problems to protect the flow of information are important. The devices with sensors 
are in general constrained in terms of limited computational power. But the key 
management mechanisms for agreeing a session key with other devices may be too 
intense for them. 

Wireless communication in today’s Internet is typically made more secure through 
encryption. Encryption is also considered as a key to ensure information security in 
the IoT. But most of the IoT devices are not presently adequate to support strong 
encryption. If the algorithms are designed with more efficiency, consuming less 
energy and efficient distribution schemes for distributing keys then it will be easy to 
implement encryption in IoT [3-5]. 

In this paper we discussed on how the present key management systems used in 
Internet set-up can be practical for IoT networks. The rest of the paper is organized as 
– section 2 discussed on the background information related to key management, 
Wireless Sensor Networks (WSNs). Section 3 covers the group key protocols and 
section 4 concludes the paper and proposes research directions. 

2  Motivation 

Key establishment or key exchange is an important process to change an insecure 
communication channel into a secure channel between two parties [6]. This uses a 
cryptographic algorithm to compute the keys and later the keys are used to encrypt 
and decrypt transmitting messages between two parties. It has been over four decades 
since Diffie and Hellman have proposed the first key exchange in [7]. The Elliptic 
Curve Digital Signature Algorithm (ECDSA) is a modification of the Digital 
Signature Algorithm (DSA) that runs in elliptic curve groups. Elliptic Curve Qu-
Vanstone (ECQV) [8] is a different type of implicit certificate scheme with lesser 
certificate sizes, lesser computational power and very fast processing time for making 
certified public keys. 

Various studies have been carried out to inspect secure key management in WSNs 
[9]. 
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But, developing secure key management protocols in IoT enabled WSNs is an 
ongoing research area [10]. To achieve a good insight into the security requirements 
in resource constrained IoT networks, it is required to identify the precise network 
characteristics of IoT sensor networks and the deficiencies of the available security 
protocols. The most important IoT-enabled WSN characteristics are identified as 
resource constraints in terms of bandwidth, memory, battery capacity, processor 
power and  heterogeneity of the networking technologies, scalability and mobility. In 
addition, the existing key management and authentication solutions in the security 
protocols are still too expensive for the device limitations of low-power IoT sensors. 
The propagation of WSN technology along with the improvement of Internet 
technologies has paved the way to the enormous paradigm shift of the IoT. The key 
transition of WSN technology is shown in Fig. 1. 

 
Fig.1.  Transition from WSN to IoT 

It is further useful and able to communicate multi-cast messages to a group of devices 
instead of communicating unicast messages to individual devices in numerous copies. 
Multicast communication is optional for resource-constrained IoT networks to 
decrease the bandwidth usage, and reduce the energy consumption and processing 
overhead at the terminals. Securing the group key establishment among the genuine 
members is the key functionality needed to offer authentication, confidentiality and 
integrity for message communications in multi-cast groups [11]. 

As like IP networks group key management schemes cannot be applied as it to 
devices in IoT, because these are greatly constrained by the inadequate energy and 
resource capacities. Restricted resources enforce new challenges concerning storage 
and computation requirements, and each node is unable to store a large key database 
or perform important cryptographic calculation. 

3    Group Key Management 

According to [12-14] there are three categories in Group Key Management (GKM) 
procedures which are centralized, decentralized, and distributed / contributory key 
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management. However, all the usual GKM protocols of these categories are not 
suitable for the self-motivated nature of the IoT environment and functions. So far, 
majority of the research associated to GKM focused on implementing the protocols 
by running on few of the IoT aspects viz., scalability, network access technology, 
controlled behavior of devices, addressing, functional nature, or mobility. It is ignored 
that, most of IoT environments need to work on these characteristics combined 
together and they require the capability to tackle the resultant issues of such grouping. 
To provide security in multicast routing, the Group Owner (GO) will set a security 
polity and passed to the Group Controller and Key Server (GCKS) that in turn mange 
the security process. Protocols like Group Domain Interoperation (GDOI) [15] or 
Group Security Association Key Management Protocol (GSAKMP) [16] will 
implement the security rules set by GO. 

In Centralized Group Key Management (CGKM) a Group Controller (GC) is 
responsible for distributing and updating the group key. Proposed protocols and their 
enhancement for this approach include - Group Key Management Protocol (GKMP), 
Logical Key Hierarchy (LKH), One-way Function Tree (OFT), One-way Function 
Chain Tree (OFCT), Hierarchical a-ary Tree with Clustering (HTC), Centralized Flat 
Table (CFT) and Efficient Large-Group Key (ELK) [17]. 

In Decentralized Group Key Management (DGKM) approach, a group is split into 
sub-groups. Every subgroup has its own subgroup key severs that manages the 
subgroup key. Some of the protocols proposed for the decentralized method are - 
Scalable Multicast Key Distribution (SMKD), MARKS, Dual-Encryption Protocol 
(DEP), IOLUS, KRONOS, Intra-Domain Group Key Management (IGKMP), Hydra 
[18]. 

The Contributory Group Key Agreements (CGKA), members of the group will 
participate in key management – generation and distribution. There is no Group 
Control (GC) in these agreements / schemes. As they are contributory, the distributed 
schemes help in the uniform distribution of the work load for key management and 
this eliminates the necessity for a central trusted entity. As and when the group 
members increase this process becomes complex. Examples of distributed protocols 
are Distributed One-way Function Tree (DOFT), Group Diffie–Hellman Key 
Exchange (G-DH), Distributed Logical Key Hierarchy (DLKH), Skinny Tree, Diffie–
Hellman Logical Key Hierarchy (DHLKH), Octopus, Conference Key Agreement 
(CKA) and Distributed Flat Table (DFT). 

4    Secure Group Key Management models for  IoT 

Securing group communications requires providing authenticity, integrity and 
confidentiality of messages exchanged within the group. An important security 
problem in IoT is the group key management in securing group communications. 

4.1 Elliptic Curve Cryptographic Operations (ECC) 
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Elliptic Curve Cryptography (ECC) is a solution under Public Key Cryptography 
(PKC) that is defined with usual curve parameters and appropriate for protecting 
energy constrained devices [19], [20]. Pawani Porambage et.al proposed two 
protocols in [21] with group key establishment for multicast communication in WSN 
installed for IoT applications. Protocol 1 is an ECC with advances such as ensuring 
the integrity and the authenticity of data, and removing the Man In The Middle 
(MITM) attacks. Protocol 2 is a modification of Elliptic Curve Integrated Encryption 
Scheme (ECIES). ECIES is a hybrid encryption scheme which uses the functions such 
as key agreement, key derivation, encryption, message authentication, and hash value 
computation.  

The evaluation results of these protocols showed that, computation and 
communication energy consumptions of these are acceptable by the resource 
controlled sensor nodes. These protocols support frequent variations of the multicast 
group which results in more scalability. Protocol 1 is further suitable for distributed 
IoT applications that need group members to greatly contribute to the key 
computation and need better randomness.  Protocol 2 is more suitable, as the energy 
cost at responder is very low. These two protocols are relevant to one-to-many (1 : n) 
communication situation. 

4.2 Context-Aware Secured Multicast Architecture (CASMA) 

In [22] Hussein et.al, proposed CASMA protocol suitable for diverse IoT applications 
and for the dynamic behavior of the IoT environments. In this they proposed Context 
Aware Security Server (CASS) to manage multicast session and group key 
operations. Key Distribution Servers (KDS) are conscientious for distributing the key. 
The CASS gathers information from sensors and KDS. After analysis it allocate those 
members to the proper KDS which in turn capable to provide best to them. Along 
with, it controls load balancing to improve both performance and scalability. The 
Figure 2 shows the architecture of CASMA, which follows the International 
Telecommunication Union IoT architecture reference model defined in [23]. 

The advantages of this architecture are  
•  CASMA can be implemented for both public and private application environments. 
• As it is not coupled to a particular protocol/algorithm, it can be implemented for any 
of the present or future protocols/algorithms. 
• This improves both performance and scalability. 
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Fig.2. CASMA Architecture 

4.3 Multistage Interconnected Physically Unclonable Function (MIPUF) 

Multistage Interconnected Networks (MINs) is the base idea for the Multistage Inter-
connected Physically Unclonable Function proposed by Hongxiang Gu et.al. in [24]. 
Storage and computation requirements of IoT are the two limited resources for heavy 
cryptographic computation. Physically Unclonable Functions (PUFs) is a solution to 
overcome these two problems. PUFs are a kind of low-power security primitive with 
unpredictable and unclonable properties. Multistage Interconnected PUF (MIPUF) a 
group key management for IoT is proposed in [24]. Interconnection reconfiguration in 
MIPUF is strong and secure against to modeling attacks by varying the challenge- 
response mapping [24]. This key management scheme with key distribution, key 
storage and rekeying is flexible against a large range of attacks. Simulation results 
showed that this is 47.33% extra energy competent in contrast to ECC-based key 
management schemes. This key management is implemented with hardware support 
on Xilinx Spartan-6 LX45 FPGAs for IoT nodes to evaluate the power and area.   

5    Conclusion 

The paper started with the foreword of WSN and IoT security, along with the 
importance of designing lightweight key management and authentication solutions for 
resource constrained devices. The IoT networks are of highly resource constrained 
and low-power low-performing things. Their resource limitations are measured in 
terms of battery capacity, computational power, memory footprint and bandwidth 
utilization. Present key management solutions will make researchers to define 
promising security standards for constrained IoT networks. However, designing new 
solutions and adjusting the available security protocols will still be challenging. The 
protocols studied in this paper are suitable for different IoT environments. So, the 
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implementation of the protocol depends mainly upon the environment, the level of 
security required and computing resources participating IoT devices. 
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Abstract. In this article, initially we propose an optimal packet size 
selection scheme for reduced channel time wastage for Non-
Orthogonal Multiple Access (NOMA) in Underwater Acoustic Sensor 
Networks (UASNs). Existing conventional NOMA technique 
achieves the sum rate without considering the traffic generation in 
UASNs, which leads to wastage of resources due to unequal 
transmission times in paired transmission. In contrast, the proposed 
scheme overcomes this problem by making equal transmission time 
slots for both weak and strong users using optimal data packet sizes 
to avoid the wastage of resources. Further, we propose an optimal 
power allocation for weak and strong users with respect to the 
distance between transceiving nodes by using particle swarm 
optimization. The analytical results clearly show that the proposed 
scheme for NOMA in UASNs significantly improves the data rate 
performance in comparison with the existing conventional NOMA 
technique. 

Keywords: Non-orthogonal multiple access · Underwater acoustic 
sensor networks · Overall data rate 

1   Introduction 

Recently, Underwater Wireless Sensor Networks (UWSNs) emerge as a 
trending research area to study the mineral resources available in ocean, 
detection of natural calamities, monitoring port facilities, enemy detection and 
many more [1]. UWSNs are formed by connecting several sensor nodes, 
autonomous underwater vehicles, surface stations in underwater. Generally, 
acoustic waves are preferred in UWSNs instead of radio frequency (RF) waves 
due to high absorption and optical waves due to scattering in underwater 
medium. Unlike the white noise in terrestrial wireless sensor networks (WSNs), 
Underwater Acoustic Sensor Networks (UASNs) suffer with frequency 
dependent noises. Due to these noises and intrinsic properties of underwater 
medium, UASNs have many different challenges to solve compared to WSNs. 
Some of the interesting challenges in UASNs are listed as [1]: 
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• Propagation delay: The speed of acoustic waves in underwater medium is 
close to 1500 𝑚/𝑠 which is very less when compared to speed of RF 
waves (3 × 108 𝑚/𝑠) in WSNs. 

• Spectral efficiency: Acoustic waves have a few kilo hertz of bandwidth in 
the range of 10 kHz- 20 kHz. Due to this, the number of applications 
supported in the available bandwidth are very limited. 

• Energy efficiency: Underwater sensor nodes work on limited battery 
capacity. It is difficult to recharge or replace the batteries frequently. So, 
the nodes should work optimally to save the battery energy. 

• Reliability: The probability of receiving error at the receiver is very much 
high in underwater channel due to its random characteristics and 
properties. 

• Node mobility: Nodes are mobile in underwater due to water currents and 
shipping. 

      This article analyzes the performance enhancement of spectral efficiency by 
implementing Non-Orthogonal Multiple Access (NOMA) scheme in UASNs. 
NOMA serves multiple nodes simultaneously in a single resource block (either 
in time or frequency domain) by exploiting the new dimension of power domain 
as shown in Fig. 1. This scheme superimposes data packets of weak user (far 
distant to the transmitting node) and strong user (near distant to the transmitting 
node) in power domain to achieve interference free data transmission. The 
strong user uses Successive Interference Cancellation (SIC) technique to get the 
required signals from those multiplexed signals. The weak user decodes its 
corresponding data packet by considering the strong user data packet as noise 
signal. NOMA is a promising candidate in recent times, due to its increased 
capacity by the efficient use of bandwidth in UASNs [2].  

 
Fig. 1. Power allocation scheme in NOMA 

Existing Sum Rate Maximization (SRM) technique for NOMA maximizes the 
data rates without considering the traffic generation which leads to wastage of 
channel time due to unequal transmission times [3]. To overcome this problem, 
an optimal data packet selection scheme for reduced channel time wastage is 
proposed for NOMA in UASNs. This scheme achieves maximum usage of 
channel time by varying the packet size of strong user to transmit exactly equal 
to the transmission time of the weak user. Moreover, a proper power allocation 
scheme even improves the efficient use of spectrum in UASNs. In this article, 
we propose an optimal packet size selection scheme for reduced channel time 
wastage in NOMA based UASNs to use the spectrum more efficiently. Here, 
optimal power allocation scheme is allotted to the both weak and strong users 
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according to the distance separation between the transceiving nodes. The 
analytical results clearly show that the proposed scheme for NOMA in UASNs 
significantly improves the data rate performance in comparison with the existing 
conventional NOMA technique. NOMA can be even extended to Multiple input 
multiple output (MIMO) by using MIMO-NOMA for both uplink and downlink 
cases [4].  MIMO NOMA is way superior to MIMO-OMA due to its increased 
cluster capacity [5,6]. Integration of co-operative communication with NOMA 
technique significantly enhances energy efficiency and reliability [7,8]. 

 

2     NOMA in UASNs 

Fig. 2 depicts a paired transmission scenario of downlink NOMA transmission 
between transmitting node (T) and two receiving nodes i.e., strong node (S) and 
weak node (W). Among the two receiving nodes, the channel quality to the node 
S is good as compared to the channel quality to the node W because of more 
attenuation due to large distance between nodes T and W than the distance 
between nodes T and S. This is because, node T selects and transmits the data 
packets to the two receiving nodes which have greater channel gain difference in 
single frequency or time domain. In this work, we consider that the distance 
between nodes T and S (𝑑𝑇𝑆) is exactly 10% of the distance between nodes T 
and W (𝑑𝑇𝑊) (i.e., 0.1 × 𝑑𝑇𝑆). In NOMA, node T transmits 𝑆1 data packet with 
a large amount of available electrical transmission power to the weak user 
(𝑃𝑡𝑥𝑤𝑒𝑙) and 𝑆2 data packet with a small amount of available electrical 
transmission power to the strong user (𝑃𝑡𝑥𝑠𝑒𝑙). It is given by, 

𝑃𝑡𝑥𝑤𝑒𝑙 = 𝛼 × 𝑃𝑡𝑥𝑒𝑙                                                                (1)
𝑃𝑡𝑥𝑠𝑒𝑙 = (1 − 𝛼) × 𝑃𝑡𝑥𝑒𝑙                                                       (2) 

Where 𝑃𝑡𝑥𝑒𝑙  is the available electrical transmission power and 𝛼 is the power 
allocation coefficient The superimposed data packets are decoded using 
Successive Interference Cancellation (SIC) technique at the strong user (S) [9, 
10]. Basically, the node S decodes and subtracts weak user data packet from the 
entire data to decode its own data packet. The node W decodes the data packet 
by considering the strong user packet as noise signal. The signal-to-noise ratio 
(SNR) in UASNs is computed by considering the model presented in the [11]. 
The SNR of an underwater link between 𝑖𝑡ℎ transmitting and 𝑗𝑡ℎ receiving nodes 
is given by [11], 

𝑆𝑁𝑅𝑖𝑗 = 𝑃𝑡𝑥𝑒𝑙 + 170.8 + 10log10𝜁 − 𝑁(𝑓) − 𝐴𝑖𝑗(𝑓)                (3) 

 

 

Fig. 2. Non-orthogonal multiple access 
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where 𝑃𝑡𝑥𝑒𝑙  is the electrical transmission power, 𝑁(𝑓) is ambient noise present 
in underwater, 𝐴𝑖𝑗(𝑓) is attenuation losses, 170.8 dB accounts for the conversion 
from dB re 1𝜇 Pa to Watts, and 𝜁 = 0.8 is the efficiency of the transducer. The 
signal-to-interference noise ratio (SINR) of a link between nodes 𝑇 and 𝑊 is 
given by [9], 

𝑆𝐼𝑁𝑅𝑇𝑊 =
𝑆𝑁𝑅𝑇𝑊

𝑆1

1 + 𝑆𝑁𝑅𝑇𝑊
𝑆2

                                            (4) 

where 𝑆1 and 𝑆2 represents corresponding data packets transmitted to the weak 
and strong user respectively. The SINR of a link between the nodes 𝑇 and 𝑆 is 
given by [9], 

𝑆𝐼𝑁𝑅𝑇𝑆 =
𝑆𝑁𝑅𝑇𝑆

𝑆2

1 + 𝑆𝑁𝑅𝑇𝑆
𝑆1

                                            (5) 

Here, at the strong user we assumed perfect interference cancellation using SIC 
technique, hence 𝑆𝑁𝑅𝑇𝑆

𝑆1  is considered as 0 𝑑𝐵. Accordingly, the achievable data 
rate of a link between the nodes 𝑇 and 𝑊 is given [12], 

𝑅𝑊 = � 𝑙𝑜𝑔2(1 + 𝑆𝐼𝑁𝑅𝑇𝑊)
𝑓𝑐+𝐵/2

𝑓𝑐−𝐵/2

   𝑑𝑓                               (6) 

The achievable data rate of a link between the nodes 𝑇 and 𝑆 is given by [12], 
 

𝑅𝑆 = � 𝑙𝑜𝑔2(1 + 𝑆𝐼𝑁𝑅𝑇𝑆)
𝑓𝑐+𝐵/2

𝑓𝑐−𝐵/2

   𝑑𝑓                                (7) 

The overall data rate achieved in NOMA scheme is given by [2], 

𝑅𝑜𝑣𝑒𝑟𝑎𝑙𝑙 =
𝐿𝑊 + 𝐿𝑆

𝑚𝑎𝑥 �𝐿𝑊𝑅𝑊
, 𝐿𝑆𝑅𝑆

�
                                             (8) 

where, 𝐿𝑊 and 𝐿𝑆 represents the data packet size of transmitted to the weak and 
strong user respectively. 

2.1 The proposed scheme 

In this subsection, we present an optimal data packet selection scheme for 
reduced channel time wastage in NOMA based UASNs. In conventional NOMA 
scheme, the total amount of electrical transmission power of transmitting node 
(T) is shared in fixed proportion among weak user (W) and strong user (S). This 
assumption leads to the unequal achievable data rates because of different power 
level data packets are superimposed. Due to this, the weak and strong users have 
asymmetrical transmission time slots which results in wastage of channel time 
as shown in Fig. 3a. This disadvantage of conventional NOMA scheme is 
overcome by making the transmission time slots of both strong and weak users 
as symmetrical. This can be achieved by varying the packet size of strong user 
to transmit exactly equal to the transmission time of weak user as shown in Fig. 
3b. The variable data packet size transmitted to the strong user is given by, 

𝐿𝑆𝑜𝑝𝑡 = �
𝐿𝑊
𝑅𝑊

� × 𝑅𝑆                                                   (9) 
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Fig. 3. Wastage of channel time in NOMA 

Further, we propose a proper power allocation scheme to improve the efficient 
use of spectrum in UASNs. The sum rate (RB) is defined as the sum of 
individual achievable data rates of strong user and weak user. Here, the sum rate 
of a proposed NOMA scheme is further increased by finding the optimal power 
allocation levels to the both weak and strong users with respect to the distance 
between the transceiving nodes [3]. The maximization problem can be 
formulated as, 

max
α
 𝑅𝐵 = 𝑅𝑊 + 𝑅𝑆.                                                 (10) 

In this proposed scheme, optimal power allocation and packet size is allocated to 
both strong and weak users to achieve optimum data rates. The optimal data 
packet size transmitted to the strong user is found by using Eq. 9

• Making equal transmission time for both strong and weak users by finding 
the optimal packet size 

. Optimal power 
allocation is done by finding the coefficient 𝛼 (as given in Eq. 1) using Particle 
Swarm Optimization (PSO) to maximize the overall data rate. Hence, we 
propose an optimal NOMA scheme where data rate is maximized by, 

• Selecting the optimal power allocation coefficient for both strong and 
weak users. 

3   Analytical Results 

In this section, the comparative analysis of overall achievable data rates for 
conventional NOMA and optimal NOMA (the proposed scheme) are presented 
and evaluated using MATLAB R2018A. Table-1 shows the different parameters 
used for analysis in this model. 

Table 1. Parameters used for analysis 

Parameter Value 

Bandwidth (B) 1−10 KHz 

Electrical Transmission Power (P txel 35 W ) 

Frequency 26 KHz 

Packet size (Lw 64 bits ) 

Power allocation coefficient (α, for 
conventional NOMA) 0.75 
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Fig. 4. Variation of overall data rate 

 

Fig. 5. Variation of Packet size 

Fig.4 depicts the overall data rate achieved in conventional NOMA and optimal 
NOMA considered in this work. The overall data rate of a schemes is calculated 
by using equation (8). In conventional NOMA scheme, it is assumed that some 
fixed proportion of power is allocated to the strong and weak users (𝛼 = 0.75) 
irrespective of the distance between transceiving nodes. In optimal NOMA, the 
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power allocation coefficient is computed using the particle swarm optimization 
technique to maximize the sum rate of NOMA scheme. From Fig. 4, it is 
observed that the overall data rate achieved by the optimal NOMA scheme is 
much higher than the conventional NOMA scheme. This is because of the 
effective utilization of unused resource transmission time slots by varying the 
data packet size of the strong user. Accordingly, Fig. 5 represents the variation 
of data packet size with respect to distance between the transceiving nodes. This 
optimal data packet size is calculated by using equation (9). 

4 Conclusion 

In this article, an optimal packet size selection for reduced channel time wastage 
for Non-Orthogonal Multiple Access (NOMA) in Underwater Acoustic Sensor 
Networks (UASNs) is proposed. Unlike the existing techniques (sum rate and 
SRM), the proposed scheme computes optimum data packet size for NOMA 
paired transmission to ensure symmetrical transmission time slots in-order to 
overcome wastage of channel time. Further, we have proposed an optimal power 
allocation scheme using PSO. The optimal NOMA scheme (with optimal packet 
size and optimal power allocation) is compared with conventional NOMA. The 
analytical results clearly show that, the proposed scheme for NOMA in UASNs 
can significantly outperforms existing conventional NOMA technique in terms 
of overall date rate. 
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Abstract. The advancement of wireless technologies with increasing number of 
devices has paved way for Massive Multiple Input Multiple Output (MIMO) 
systems. In 5G technologies, there is an integration of network domains such as 
Internet of Things, mm-waves, device 2 device (D2D) communications, ma-
chine type communications, vehicular networks, cognitive radio networks, etc.  
With hundreds of antennas at the base station, data rates and capacity increases 
for devices connected. To enhance quality of service to all connected devices, 
location identification has its importance. Based on received signal strength 
(RSS) and time of arrival (TOA) technique, hybrid RSS-TOA based energy de-
tection is proposed. To reduce computational complexity, a channel densifica-
tion process is designed using energy detector where signals with highest re-
ceived signal power and arrival of signal at the first- time instance are consid-
ered. Performance of the proposed technique is evaluated with Root mean 
square error and it is compared with cramerrao lower bound. Simulation results 
show that the probability of detection around 0.80 is achieved for identification 
ofLine of sight (LOS) and Non-Line of Sight (NLOS) conditions. 

Keywords Energy Detection, Received Signal Strength, Time of Arrival. 

1 Introduction  

A tremendous increase in use of mobile devices has made to think of increasing data 
rates and capacity to users. Thus massive MIMO has gained a lot of interest in han-
dling support to increase number of devices. Even though massive MIMO has ‘M’ 
number of antennas greater than ‘N’ number of devices it depends on spatial multi-
plexing that demands base stations have knowledge about uplink and downlink chan-
nels. However an uplink channel can be easily estimated by forwarding pilot signals 
from user terminal to base stations, whereas channel estimation at the downlink in 
massive MIMO is comparatively difficult. Massive MIMO operates in both Frequen-
cy Division Duplex(FDD) and Time Division Duplex(TDD) mode. Mostly massive 
MIMO is considered to operate on TDD mode, as the channel reciprocity functions 
are better in TDD mode. Thus the uplink and downlink channels can be estimated in 
an efficient manner. In massive MIMO systems radio propagation environment 
known as favorable propagation must be taken care of. For a favorable propagation, 
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the channel responses are to be considered between the base station and the user (i.e) 
the realistic behavior of the channel must be analyzed. Based on the channel condi-
tions it is a must to identify whether the user tends to be in LOS or NLOS conditions.  
In wireless networks, communication takes place based on location. In order to sup-
port users with better quality of service, identifying their location is important. Nor-
mally localization takes place in two ways i.e. a) Range based and b) Range free. In 
range based, anchors are placed which are also known as reference points for identify-
ing users position in the network. In range free positioning conventional techniques 
are considered directly without any placement of anchors. In most of the wireless 
technologies, Global Positioning Systems (GPS)are used for positioning. This GPS is 
used as anchors in wireless networks. Global Positioning Systems fail at places where 
there is no direct line of sight between the transmitter and receiver. The available 
techniques for localization are as follows: RSS, TOA, Time difference of Arrival 
(TDOA), Angle of Arrival (AOA)and Angle Difference of Arrival (ADOA). However 
there are geometrical techniques available. This includes bilateration, trilateration and 
multilateration. These both techniques can be used in combination to achieve better 
positioning. By above mentioned techniques identification of LOS and NLOS condi-
tions can take place in a network.  

Wireless technologies such as 5G networks require location information of the user 
to serve them with good data rates and capacity. In massive MIMO and mm-waves 
the operating frequency is of 30 – 300 GHz. As the frequency range increases; there is 
a degradation of signals which leads to reduction of signal quality. With higher oper-
ating frequency, the signals get diffracted, reflected and scattered. Thus the received 
signal strength gradually reduces and goes below the receiver operating conditions. 
Based on the locations in the network, and channel conditions with received signal 
power the destined user may be analyzed as LOS and NLOS. Glimpses of localization 
with advanced technologies are discussed as follows. Localization in indoor and out-
door large MIMO system is measured. A direct source localization (DiSouL) algo-
rithm is proposed. With Angle of Arrival the user’s position is extracted at the base 
station followed by triangulation [1]. On the basis of instantaneous channel state in-
formation extracted from angle and delay domains a fingerprinting data base is built 
which reduces channel computational complexity [2].   

A fingerprint database is built for COST 2100 channel model. A deep convolution-
al neural network is utilized for positioning accuracy in a clustered environment [3]. 
NLOS propagation based position and orientation are analyzed for millimeter wave 
MIMO systems considering fisher information matrix which resolves temporal and 
spatial correlations with higher resolutions [4]. A channel sounding technique is pro-
posed for LOS / NLOS environments. Multi antenna and multi sub carrier channel 
state information at different frequency bands are obtained and are used as data sets 
for deep learning analysis. An accuracy of about 25 cm is achieved with precision in 
NLOS environment [5].  In millimeter wave MIMO system with radio environment 
mapping, a joint positioning and orientation of mobile users are proposed. With mes-
sage passing estimator, the placement of reflectors and scatterers can also be analyzed 
in the network [6]. Another algorithm for identification of reflectors and positioning is 
proposed namely simultaneous position and reflector estimation with TOA and AOA 
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at the base station ensures sub meter accuracy in indoors and meter accuracy in out-
doors [7].  

A machine learning approach has been proposed for positioning in distributed mas-
sive MIMO systems based on RSS. A reconstruction cum Gaussian approximation 
technique is proposed to estimate location errors [8]. For identification of NLOS and 
LOS signals a convolutional neural network is proposed. With sounding reference 
signals a coordinated tap energy matrix is constructed. Based on the matrix, the con-
volutional neural network is trained [9]. With channel state information, a spatial 
covariance matrix is computed and considered as training data for several machine 
learning algorithms to analyze better performance of existing machine learning algo-
rithms for localization in large scale MIMO systems [10]. A gradient descent optimi-
zation technique is used for extraction of training data. Due to its large data points, a 
two-step training procedure is proposed. With this training data set, a deep learning 
machine algorithm is trained for identification of LOS and NLOS [11]. A trade-off 
between data rates and quality of service requirements (position estimation) is ana-
lyzed with varying number of transmitting and receiving antennas in millimeter large 
scale multiuser MIMO systems [12].  

In a mm- wave location-aware communication, a single anchor based position and 
orientation errors in 3D channels for uplink and downlink are studied. In uplink chan-
nels, the orientation at the base station depends on the angle of user equipment where-
as in downlink channels, angle dependency does not happen [13]. Another approach 
in location aware communication is that tight time synchronization is required be-
tween base stations and user equipment. A two way localization protocols has been 
designed namely distributed and centralized localization protocols [14]. A support 
detection based channel training for frequency selective millimeter wave MIMO sys-
tems using lens antenna array is proposed. The channel estimation for downlink and 
uplink are based on AOA, AOD and TOA [15].  To classify LOS and NLOS condi-
tions the average power delay profile between the base station and the receiver is 
obtained. A multiple hypothesis testing is proposed [16]. A channel data base has 
been built with and without the knowledge of the obstacles. An algorithm based on 
MUSIC is proposed which considers obstacles as nuisance variable [17]. For NLOS 
and LOS identification, a support vector machine and channel information regression 
model is proposed [18]. A fingerprinting data base is constructed based on channel 
frequency response obtained in offline phase and cm accuracy is achieved in compar-
ing with time reversal resonating strength [19]. Interference mitigation techniques 
have been proposed with bayesian compressed sensing based on channel impulse 
response that minimizes errors with improved localization [20]. 

The contributions of this paper include: 
• For a distributed massive MIMO system operating under mm wave frequency in an 
indoor environment is considered. Based on received signal strength the distance 
between the user equipment and the base station antenna is evaluated.  
• With time of arrival, the time instances between the transmission and the reception 
at the receiver is calculated.  
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• In order to reduce computational complexity and multi path effects at the receiver 
the highest peak detection of received signals and to find the first time of arrival of 
signals energy detector is used.  
• To identify LOS from NLOS conditions, a threshold has been set based on SNR. 
On the basis of RSS and TOA, the path with the highest SNR is selected.  
The rest of the paper includes, Massive MIMO Architecture, System Model, Proposed 
work, Simulation Results and Conclusion. 

2 Massive MIMO Architecture 

Fig. 1 shows the architecture of distributed massive MIMO system where a base sta-
tion employed with hundreds of antennas is considered. The remote radio heads are 
deployed with certain degrees of freedom to support indoor devices. The propagation 
conditions between the centralized base station and the remote radio head tends to be 
as outdoor. The channel from the remote radio heads and the devices happen to be 
indoor. Localization of user equipment at indoors suffer from high propagation losses 
with reflection, scattering and refraction especially operating at higher frequencies 
such as millimeter wave. The proposed work analyzes the indoor scattering environ-
ment where multi path of signals occur at the receiver. For exact localization, usages 
of signal filtering techniques are must to be incorporated with the available position-
ing techniques.   

 
Fig.1.Distributed Massive MIMO Architecture 

3 System Model 

A distributed massive MIMO system with M antennas at the base station and N num-
ber of devices is considered. The remote radio head with n degrees of freedom to 
support indoor devices are considered. The uplink channel is considered based upon 
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the received signal from user equipment at the base station. The received signal at the 
base station can be given as  
     Y(t)= hx(t)+n(t)                    (1) 
According to channel reciprocity property, the downlink channel can be computed 
rom the uplink channel.  
     Y(t)= hHx(t)H+n(t)H

4 Proposed Work 

                   (2) 

The distributed massive MIMO system operating at millimeter wave frequency is 
analyzed. The propagation conditions between the remote radio head and the user 
equipment can be understood by channel impulse responses. A time varying iid Addi-
tive White Gaussian noise with mean zero and variance σ2

4.1 Received Signal Strength 

is considered. It is assumed 
that communication takes place in TDD mode.   Based on the reception of signal at 
the base station antenna the channel conditions are studied. With channel reciprocity, 
the propagation conditions for downlink channels can be obtained. As the propagation 
suffers with higher attenuation, path loss between the remote radio head and the user 
equipment will be more. There is also a possibility of signals affecting with reflection, 
diffraction and scattering. As the operating frequency increases the beam width of the 
signals happens to be narrower. Thus the obstacles present between the transmitter 
and receiver affects the propagating signals. Since an indoor environment is taken into 
account, there are large obstacles such as walls, doors present in between. It is more 
important to identify the location of the user and to classify them as LOS users and 
NLOS users. With the reception of reflected and diffracted signals there is an occur-
rence of multi paths. On considering all these factors, Energy Detector is used for 
processing the received signals according to the threshold.  

The RSS represents signal power with respect to propagating signal received. As the 
inter site distance between the remote radio head and the mobile user equipment in-
creases the signal power gets reduced. On the basis of the received signal strength, a 
user can be identified with its location in the network. But relying on RSS alone will 
not help in analyzing the presence of user exact position. Upon reception of multiple 
signals, there is a possibility of mismatch in calculating the signal strength. At in-
stances, the reflected signal appears to be more strength than direct line of sight path. 
Fig 2 represents the propagation condition under received signal strength.  
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Fig.2.A Schematic Representation of Signal Reception 

4.2 Time of Arrival 

The TOA represents the propagation time taken between the base station and the re-
ceiver. With time delay the user equipment can be localized in the network. A tight 
synchronization between the base station and the user equipment is required. Thus the 
time instances can be analyzed. Fig 3 represents synchronization and time instances 
between base station and user equipment. However, due to obstacles, there is a chance 
in which the reflected signal can reach the receiver in prior to direct line of sight sig-
nal. 

 
Fig.3. Time of Arrival 
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Fig 4 shows the impact of obstacles present in between base station and user equip-
ment. Thus to analyze the presence of signal and to enhance the prior occurring sig-
nals an energy detector is used which detects the signal that exceeds the threshold 
level. For ease, the signal that exceeds the threshold level initially is considered as the 
first path of the signal.    

 
Fig.4. Time of Arrival with obstacles 

For one-way measurements, the distance between two nodes can be determined as: 

2 1( )abdist t t u= − ×                        (3) 

where, 1t   and  2t  are the sending and receiving times of the signal (measured at the 
sender and receiver, respectively) and u   is the signal velocity. 

4.3 Energy Detection based LOS and NLOS Identification 

Fig. 5 demonstrates the working flow diagram of the proposed model for identifica-
tion of LOS and NLOS conditions. Based on the propagation condition that prevails 
between the base station and the receiver, techniques for localization are utilized. The 
techniques include RSS and TOA, the RSS technique identifies the signal strength at 
the receiver and helps in localizing the receiver in the network. The obstacles in be-
tween the base station and user equipment degrade the signal with factors such as 
reflection, scattering and diffraction. With these factors, it is mere difficult to identify 
the user in the network. At some instances, the reflected signals have more signal 
strength than direct signal’s strength. With respect to the time of arrival, the time 
taken for propagation of signals between the base station and antenna is calculated. 
However a tight synchronization is needed for calculating time instances. Even with 
synchronization, there is a possibility for miscalculation in such a way that the re-
flected signal may reach the user equipment in prior to that of the direct signal be-
tween base station and user equipment. Thus to reduce mismatches in obtaining the 
user position, an energy detector is used. 
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Fig. 5. Flow Diagram for LOS and NLOS Identification 

5 Simulation Results 

Table 1. Simulation Environment 

Attributes Values 
Simulation Tool MATLAB R2018a 
Operating Frequency  28 GHz 
Propagation Model Indoor 
Channel  AWGN 
Operating Mode TDD 
No. of Transmitting Antennas  32, 64 
No. of Receiving Antennas 2, 4 

 
Table. 1. represents the attributes that have been considered for the proposed hybrid 
RSS – TOA based energy detection for classification of users as LOS and NLOS 
conditions. The following simulation results depictthe performance of the proposed 
technique in a distributed indoor massive MIMO environment with 32 and 64 anten-
nas at the remote radio head and with 2, 4 receiving antennas. On the basis of the 
received signal at the remote radio head the proposed hybrid RSS-TOA technique is 
examined. With channel reciprocity the downlink channels are also estimated vice 
versa. 
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Fig.6. Distance Vs Received Signal Strength 

 
Fig.7. Received Signal Strength with obstacles 

 

699



 
Fig.8. Energy detection PdVsPfa for identification of LOS and NLOS 

 
 

Fig.9. RMSE Performance Vs Average Received Power 

The simulation results for an indoor distributed massive MIMO system are obtained. 
On the basis of received signal strength and time of arrival, the performance is evalu-
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ated. Fig 6 & 7 show the received signal strength with and without obstacles between 
the base station and user equipment. Fig 7 depicts the variations in received signal due 
to obstacles. At some instance, the reflected signal happens to show good signal 
strength. Thus localization based on this parameter has to be taken into special con-
sideration.   

Fig 8 shows the energy detection for hybrid RSS-TOA algorithm. The probability 
of detection (Pd) and probability of false alarm (Pfa) is plotted. The probability of 
detection increases with the probability of false alarm. The probability of detection 
achieves 0.80 when the probability of false alarm is around 0.5. Simulation result 
shows that 0.80is achieved in identifying line of sight conditions. Fig 9 shows root 
mean square error performance for average received power and it is compared with 
cramerrao bound. The proposed hybrid RSS-TOA technique result shows that it out-
performs Cramer Rao Bound and provides a better classification in LOS and NLOS 
conditions. 

6 Conclusion 

In an indoor distributed massive MIMO system operating at mm-wave frequencies 
happens to undergo line of sight and non-line of sight conditions. To achieve a better 
quality of service, it is a must to localize users in a network. In order to increase the 
possibility of attaining a perfect classification among users, a hybrid technique name-
ly RSS-TOA is utilized. However, with obstacles between base station and user 
equipment, the propagating signals undergo degradation. To normalize and to achieve 
a better localization an energy detector is employed. A threshold is chosen to select 
signals with good signal strength among reflections and to select the first arriving 
signal among the available reflections. Simulation results show that 0.80accuracy is 
achieved in classifying LOS and NLOS users. 
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Abstr act. Massive growth in wireless devices and the need for interconnecting these 
devices results to form an Internet of Things (IoT). IoT applications can be easily 
implemented using an Ipv6 address based 6LoWPAN mesh network technology. 
6LoWPAN MAC layer plays a compelling  role in the economical usage of energy and 
resource consumption for low power wireless devices. We propose a new MAC 
protocol to improve the performance ,including throughput and energy utilization using 
SCMAC algorithm in the MAC layer rather than orthodox CSMA with collision 
avoidance technique. The developed  Suppressed Clear to Send MAC (SCMAC) 
protocol shows a convincing improvement in throughput and energy utilization of IPv6 
based LoWPAN devices..  

Keywords: Internet of Things, Media Access Control, 6LoWPAN, Throughput. 

1   Introduction 

Internet of things (IoT) targets to connect the different digital devices with Internet to 
promote communications between virtual and physical things. Internet-of-Things 
(IoT) aims to create a smart world that provide more intelligence to the smart energy, 
smart health, smart transport, smart cities, smart industry, smart buildings, etc. 
Interconnecting millions of intelligent networks helps in access to information not 
only anytime and anywhere but also from anything and anyone ideally via any service 
and network. Exchange of application-dependent data between various standard 
wireless devices in an IoT give a challenge in communication adaptability among 
wireless devices which results in the need for a new protocol to overcome the 
challenge Quality of Service (QoS) creates more impact on providing effective and 
efficient data services for IoT applications. [1]  
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 In this paper, we concentrate on designing an energy efficient channel access 
protocol for the Internet of Things applications as energy constrained wireless sensors 
are used widely to send and receive data. As wireless sensors are small device with 
constrained power supply, once deployed in adverse or impractical conditions  (e.g 
Mountains) it is not easy to change the batteries. Moreover, it should accomplish a 
large lifetime for about several years. [2] 
 IPv6 over Low-power Wireless Personal Area Networks (6LoWPAN) is a 
networking technology that contributes an adaptation layer to transmit IPv6 packets 
above IEEE 802.15.4 links. 6LoWPAN is designed by Internet engineering task force 
(IETF) which operates in 2.4 GHz open free frequency bandwidth for connecting 
digital devices in low power lossy networks. [3] 
 MAC protocol follows set of rules that users of networks must obey to access 
shared communication channel in order to utilize the scared resource efficiently. 
MAC layer of IEEE 802.15.4 provides two methods of channel access technique, 
namely slotted CSMA/CA and unslotted CSMA/CA in which later is used in our 
system. Low power Nodes in the network sense the medium at regular interval to 
access the communication channel. When the channel is free node can communicate 
with other node else it holds for arbitrary backoff time (sleep sate).The probability of 
choosing backoff period increases as more nodes compete the channel which results 
in significant energy utilization of Low Power Networks [4].The major contribution 
of this research paper is concentrated on designing a MAC protocol for a 6LoWPAN 
network to achieve high network throughput and less energy utilization based on the 
developed SCMAC algorithm. 
 The rest of this paper is organized in the following manner. Literature survey 
is addressed in Section II. In Section III, the proposed Suppressed Clear to Send MAC 
(SCMAC) protocol is explained in detail. The validity of our proposed protocol is 
verified through Cooja simulator in section IV. Finally, the paper concludes with 
future works in Section V. 

2   Related Works 

The Internet of Things has described the ever-growing network of internet-
connected physical devices that uses an IP address for internet connection and 
communication with smart objects. The base technology, for IoT can be considered as 
wireless sensor networks (WSNs) in which smart sensors interconnected to sense and 
monitor various applications like smart home, health care, smart city, farming, etc.[5] 
Low Rate-WPAN standard  defines specifications of the PHY layer and MAC sub-
layer in 6LoWPAN networks.[6]   Actually, the authors focused more to evaluate 
performance results of the IEEE 802.15.4 MAC protocol in relation with Goodput and 
energy utilization. In [7] consider exponentially dispersed packet creation times and 
they don’t assume concurrent transmission effort by all other low power nodes after 
sleeping period. Under this situation, they don’t find any MAC unreachability 
problem and reliability. 
 In [8], the authors developed the hybrid channel access protocol, for wireless 
sensor network to adapt to the level of contention. But, during high contention it acts 
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like TDMA  and under lower contention it acts like CSMA. As in [9], they introduced 
some modification in Media Access Control protocol to rectify congestions after an 
inactive period by creating a random delay ahead of medium access. This issue can be 
solved by setting the parameters of the CSMA / CA protocol appropriately, without 
any changes in the standard CSMA protocol. In [10], the authors have analyzed the 
performance of beacon enabled CSMA/CA  protocol using the Markov chain model. 
These Markov chain model are interested in computing the throughput and delay, but 
failed to address the impact of the random backoff exponent and order of super frame. 
The authors [11] addressed MAC unreliability problem which is high due to packet 
drop probability, specifically for the massive amount of wireless sensor nodes and 
large packet ranges. Moreover, they did not recommend any feasible solution to solve 
this problem. 
 Bertocco et al. [12] have been investigating the effects of outside 
interferences introduced by other low power devices and machines to the performance 
of an LR-WPAN networks. However, they consider polling-based protocol for regular 
data acquisition from various sensors and they did not exactly consider problem 
regarding the IEEE 802.15.4 MAC protocol. 
 Both [13] and [14] analyzed, in saturated traffic situations performance of  
MAC protocol depends on a large number of packets to transmit by sensor nodes. 
Under these assumptions, the probability of packet drop is very high. In [15] authors 
identified the major sources of energy consumption as packet collisions, overhearing, 
frame overhead, and node idle listening.Zhai et al.[16] introduced a media access 
control (MAC) protocol that concentrate on the opportunity based scheduling of data 
on the best channel conditions at a wireless node to its next hop neighbors. 
 P.Sand [17] introduced a distributed scheduling algorithm, in which central 
coordinator is not necessary for the negotiation of time slot with immediate 
nodes.IPV6 over LRWPAN standardize the packet format and start negotiation with 
all nearby nodes which reduces the unification of low power wireless devices in IOT 
applications. A distributed cluster based algorithm [18] uses hop distance with respect 
to sink node to identify convenient cluster sizes, which helps in increasing the lifetime 
of the network and decreases the energy consumption. [19]An energy-aware routing 
protocol is developed to communicate within the clusters by clubbing the sensor 
nodes of uneven sized clusters. 
 The hybrid MAC protocols [20-22] in order to reduce the collision 
probability they mixed CSMA and Time Division Multiple Access techniques. 
However, achieving QoS and scalability in IoT is an issue in these techniques. In 
order to use the wireless channel the traditional IEEE 802.15.4 MAC [23] use 
CSMA/CA protocol, but low –duty and low-rate cycle technique not able to support 
energy efficient solution for various Internet of Things applications. Wake and Sleep 
based scheduling method was developed in SMAC [24] to reduce energy usage 
during idle time to increase energy efficiency in conventional 802.15.4 MAC 
protocol.  
 A MAC protocol with the decision rule in backoff timer has been proposed 
in [25] for a Machine to Machine applications having various clustered low power 
nodes. For an industrial Internet of Things application [26] has proposed a 
mathematical model based queuing theory for the guaranteed time slot and medium 
access delay of 802.15.4 MAC protocol. 
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2   System Model 

We assume a 6LoWPAN network in Figure. 1 in which each low power node is 
assigned to a unique IPv6 address and can transmit data to all the alive nodes in the 
network. This 6LoWPAN network works only in an unslotted CSMA/CA or 
beaconless mode. In the beaconless mode, synchronization frames are not transmitted 
by PAN coordinator, hence synchronization and idle listening of all the low power 
nodes is not possible.  
 The low power nodes in 6LoWPAN network act as host or PAN coordinator 
along with one or more border routers. The Border Router and Coordinator share the 
IPv6 prefix throughout the 6LoWPAN network using network interfaces to all active 
nodes. Node addressing, supported channel allocation, and operation mode functions 
are specified by the PAN Coordinator of 6LoWPAN network. Host interacts with 
border router using Neighbor Discovery (ND) protocol by initially registering its 
address with a border router in order to make dynamic movement of host in the 
network. Neighbor Discovery protocol controls bootstrapping in which low power 
nodes and actuators get connected to a 6LOWPAN network by the auto configuration 
process. Bootstrapping specifies the procedure for node communication in the 
network, how routes are created to transmit data from the active nodes to the border 
router. Low power Nodes are free to move all through the 6LoWPAN network, 
between edge routers, and even between various 6LoWPANs supporting a multi-hop 
mesh topology. 

 
Fig.1. A 6LoWPAN Network 

 
An important feature of 6LoWPAN is adaptation layer which is  located between data 
link layer  and network layer and it is responsible for fragmentation of ipv6 packets 
and compression of large sized headers .It carries large sized IPv6 packets (1280 
bytes) over the 802.15.4 frames (128 bytes).These large sized IPv6 packets are 
transmitted by 802.15.4 frames as data payload. Stateless Address Auto configuration 
(SAA) technique reduces the configuration overhead of the low power nodes. The 
address auto configuration process includes creation of global prefix and link local 
prefix for nodes in the network and also carries out Duplicate Address Detection 
(DAD) procedure to validate the uniqueness of addresses on a networked nodes. Low 
power nodes in 6LoWPAN network need to follow the below action to access the 
channel. 
  Let us consider 5 nodes wants to access the wireless channel, while other  
inactive nodes stay in an idle mode in order to increase energy efficiency. 
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Action1: Transmit RTS message 

Synchronization of nodes in a 6lowpan network cannot be over emphasized and 
synchronization mechanism is critical to the performance of the proposed algorithm. 

 When a low power node wants to use the channel, it transmits an RTS message to all 
the other alive devices in the 6LoWPAN network ahead to access the channel.  
Let us assume node (N3) wants to use the channel, it transmits a RTS message to all 
other low power nodes {N1, N2, N4 and N5}. The broadcast message to all nodes 
consists of the Request to Send message and the time stamp of the RTS message 
generated by the physical clocks present in each 6LoWPAN node is shown in 
figure.2. 

 
 

Fig. 2. RTS message from N3 with Timestamp 

Action 2: Reply  CTS message 
 
After receiving RTS broadcast message from N3 all the alive nodes N1, N2, N4 and 
N5 send the CTS message to N3.Consider N5 want to use the channel, it transmits 
RTS message to all the alive nodes {N1, N2, N3 and N4} along with  timestamp. All 
the alive nodes maintain queue to store the timestamp of the channel request node 
from the RTS message in the ascending order. In figure 3.Node (N3) request take top 
position in queue, so node (N3) access the channel. 
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Fig. 3. CTS message from all active nodes 
Action 3: Releasing the channel 

 
Node (N3) after utilizing the channel for data transmission it broadcasts RELEASE  

token to all other alive nodes in the network shown in the below Figure 4.  

Fig. 4. Channel access by node N3 without CTS message suppression. 

 
The values in the queue are rearranged after RELEASE message, hence node N5 
takes top position of the queue to access the channel. Suppose node N5 wants to 
access the channel again, it is not necessary to broadcast RTS message to all other 
active nodes, since no other node is in request queue it use the channel once again. As 
each node maintains the queue with timestamp the CTS messages are suppressed with 
all nodes shown in figure 5 improves the performance of the proposed algorithm by 
reducing control overhead.  
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Fig.5. Channel access by Node(N3) and Node(N5) with suppressed CTS message 

 

3    Per formance Analysis 

6LoWPAN network considers following parameters for the performance analysis. 
Throughput: The rate at which the nodes execute requests for the channel access.  

Throughput(χ) = ( )ct+cd/1                                                            (1) 
cd is the coordination delay and ct is the average channel utilization time. 
Coordination delay (cd):Time taken between last nodes exit the channel to  a new 
node enters the channel. As a result it creates impact on coordination delay which 
makes it very low. 
Average channel utilization time (ct): Time taken by an accessing node to use the 
channel for data transmission. 
Energy consumption computation: 
Energy consumption plays significant role in the 6LoWPAN network as all the active 
nodes work in the battery constrained environment. Energy is utilized by an active 
node at the time of channel access, Transmitting/Receiving Request To Send (RTS) 
and RELEASE messages.  
The following equation represents the energy utilization of an active node. 
 Energy Consumption (η) =     
( )
( )( ) messages] controlby  consumed[Energy   12

 channel] accessing during consumed[Energy   
−Φ

+Φ
N

Tc

                           (2) 

4   Simulation Analysis 

We used Cooja Simulation Software for simulation analysis presented in this paper. 
To develop an end user  applications Cooja supports  C language with Java Native 
Interface .To simulate the  user application in synchronous with high level algorithm 
and hard driver design is the main benefit of Cooja simulator .  
In this section, we do simulation analysis for the following parameters like 
throughput, energy utilization and average transmission delay of the proposed 
SCMAC (Suppressed Clear to Send MAC) protocol in 6LoWPAN network. 
Meanwhile, the performance comparisons of the proposed protocol with conventional 
CSMA/CA are provided. Summarily, Table 1. depicts the simulation parameters used 
for Cooja simulator.  

Table 1.  Parameters used in Cooja Simulatior. 

Parameter  Value 
   Radio medium                                                   Unit Disk Graph Medium 
   Mote Type/   Startup delay                                                  T-mote Sky/1000 ms 

709



   MAC layer                                                   SCMAC 
   Bit rate                                                 250 kbps 
   Radio duty cycling      Null RDC 
Transmission range  50 m 
Node sensing range  100 m 
Transmit / Recieve ratio  100  
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Fig. 1. Aggregate throughput for number of nodes. 

Figure. 1 depicts the simulation analysis for throughput in which elimination of  
backoff mechanism in our proposed MAC protocol increases the network throughput 
because less time is utilized during the channel access due to synchronization of all 
the active nodes in the network. Hence, SCMAC protocol proves that it consumes less 
bandwidth. Thus, comparing both protocol it can be noticed that the network 
throughput with the new protocol outperforms the CSMA case. 
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Fig. 2. Energy Consumption for different number of nodes. 

Figure. 2 presents the energy consumption results, as it can be seen that our proposed 
MAC protocol utilize less energy when compared with CSMA case by stopping idle 
listening of all the wireless nodes. 
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Fig. 3. Average Delay with respect to number of nodes 

 

Figure. 3 presents the analysis for average system delay with respect to number of 
nodes. Data packets aggregation and  network congestion creates more impact on the 
sensor network which results in increase of average system delay as the number of 
low power node increases.  
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5   Conclusion 

In 6LoWPAN networks, CSMA protocol uses back off time period with more control 
packets for media access which results in high energy consumption and delay in 
Internet of Things. Suppression of few control packets and back off time period in 
channel access mechanism can significantly reduce the energy utilization and delay of 
IoT devices with increased throughput. The proposed system utilizes minimum 
number of control messages for channel contention. Hence , during the time of 
channel access only an accessing low power node works in operative mode all other 
nodes enters into hibernate mode which results in economic usage of energy by nodes 
in Internet of Thing applications. The simulation experiment results show that 
SCMAC algorithm outperforms better than traditional CSMA protocol especially in 
the network throughput, as well as reducing MAC delay and the network energy 
consumption. 
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Abstract. Presently social media plays a vital role in people’s life. During the 
Chennai floods of November - December 2015, victims and also the relief cen-
ters have used the social media for sharing the information regarding the disas-
ter. The crowd sourced data which speeds up disaster management actions such 
as rescue and relief services to the victims. Though the social media can pro-
vide effective disaster relief services, it does not provide an essential coordina-
tion for sharing information, resources, and plans among distinct relief organi-
zations. However, proposed open source crowdsourcing platform overcomes 
this issue by offering a powerful capability for collecting information from dis-
aster scenes. It also visualizes the interactive map which was used to 
crowdsource the information and generates reports as well. The reports and the 
database generated are helpful to the government and NGO’s for the prepared-
ness of the disaster in future i.e., for relief decision making. The article de-
scribes the usage of open source crowd sourcing platform for Chennai flood 
disaster, 2015. 

Keywords: Chennai Flood-2015, Disaster Management, Disaster Relief Sys-
tem,  Open Source Crowd Sourcing. 

1 Introduction 

 
Disaster is a natural catastrophe or a sudden accident that causes heavy economic, 
environmental and life loss [5]. Disaster management which covers various functions 
such as prevention, preparation, response and recovery mainly depends upon the data 
collected from public.Thesedays, advances in technologies made it easy to gather the 
data. Crowd sourcing [3,4] is the process of getting information from a large group of 
people through web based applications. The data collected by the open source crowd 
sourced application from victims and relief centers can be used to visualize the data. 
Twitter,Google Map Maker(GMM),Open Street Map(OSM) and Ushahidi are some 
of the widely used open source licenses for crowd sourcing. Ushahidi [2] is an open 
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source platform that can be used to integrate data from multiple sources such as 
emails,messages,social media such as Twitter,Facebook etc..,[1] 
 During Chennai Flood 2015, people used social media sites such as Facebook, 
Twitter, blogs, Flickr and YouTube to publish their personal experiences, texts and 
photos. Due to the jammed mobile network, people used social media sites to com-
municate with each other. People also used hash tags to mark their messages related 
to disaster in Twitter and Facebook. Twitter provides natural language reports that can 
be used to extract formal aspects such as time, location and tags. Rather other tools 
provide structured map based information. The social media and crisis maps do not 
provide a common mechanism for allocating response resources, so multiple organi-
zations might respond to an individual request at the same time. There is no common 
coordination and cooperation among the different relief centers. The proposed crowd 
sourcing application collects data from various sources such as social me-
dia,email,message etc., and also visualizes the interactive map for relief decision mak-
ing.  

1.1 Review of Literature 

In Disaster Management and relief receives a lot of increased attentions from various 
disciplines  such as Computer Science,Environmental sciences and Health Sciences. 
Vagelis Hristidis (7) makes an effort to survey and organize the current knowledge in 
the management and analysis of data in disaster situations. They organized the find-
ings across the various Computer Science disciplines: data integration and ingestion, 
information extraction, information retrieval, information filtering, data mining and 
decision support. Huiji Gao and Geoffrey Barbier (6) described the advantages and 
disadvantages of crowdsourcing applications applied to disaster relief coordination. 
They also discussed some of the  challenges that must be addressed to make 
crowdsourcing a useful tool so that it can effectively enables the relief progress in 
coordination, accuracy, and security. 
 Social media and online mapping tools have sophisticate the easy access of current 
disaster reporting. The study(4) suggested that semantic information analysis could 
potentially improve the spatial data attribute matching and further the quality of the 
results can be improved. The study also recognized several necessities to be fulfilled 
during modern disaster management activities. They are ensure some location verifi-
cation process during data collection, consider terminology utilized in the reports 
being received, examines the completion of the data specially in locational attributes, 
and differentiate the location of the person Vs. location of the incident. note that the 
first paragraph of a section or subsection is not indented. The first paragraphs that 
follows a table, figure, equation etc. does not have an indent, either.Subsequent para-
graphs, however, are indented. Proposed Approach 

2 Proposed Approach 
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In Nov-Dec 2015, the state of Chennai, Tamilnadu experienced one of the largest 
disaster events in its history. Most of the main streets in Chennai were waterlogged, 
bringing the city to a standstill. More than 35 lakes were flowing at dangerous levels, 
which  caused more floods in Chennai as surplus water is flowing in the city. Gov-
ernment officials said around 10,000 people had been evacuated from their homes in 
Chennai. It was estimated that the floods in Chennai was resulted in a financial loss of 
about Rs. 15,000 crore.   
 The proposed open source crowd sourcing application supports disaster rescue and 
recovery operations during or after any disaster, effective communication amongst the 
diverse rescue workers and survivors. During and at the post flood event, the pro-
posed system maintained an interactive map to gather information related to the 
Chennai floods 2015. Most reports were made through the online interface, however a 
small percentage of reports were made via Email, Twitter, Mobile App and through 
SMS.  
 

 
Fig 1.Arcitecture of Crowd Sourcing Platform 

 

2.1 User Interface 

The Proposed application enables the Govt. and other related authorities to monitor 
the disaster situation in near real time from anywhere. Both the survivors and relief 
workers can use the interface to upload their information either the text, video or au-
dio along with the location and the corresponding category. The various categories 
created by the administrator are  “People Missing” ,”Food Needed”, ”Water logging 
complaints”,”Food and Medicine Services”  and  “Boat Rescue Services”. The Plat-
form uses the incident title,date,location and category to describe a report. These re-
ports were filtered and extracted for further analysis. 
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 Furthermore,the platform publishes the visualized interactive maps of the reports 
which includes the location information where it originated. The maps can also be 
filtered according to the category. The Dashboard is also used to view the reports, 
statistical graphs, to get alerts and to submit reports. 
 

2.2 Administrator Interface 

 
The service layer is designed with a user management module which provides its 
users with a hierarchical system of access rights and an easy to operate interface. The 
administrator can only verify and approve the reports submitted by the user. After the 
approval it gets visualized in the interactive map. The software also generates the 
reports available as CSV file and as an RSS feed. These reports can be downloaded 
and used for decision making by the government. The administrator is having the 
previledges to create the report, upload the report, delete the report and to view the 
report. The Addons such as messages, Facebook and Twitter can also be integrated 
with the web application. The Administrator can perform tasks such as data manipula-
tion and analysis for disaster preparedness and prevention. 

2.3  Applications Software at the Cell-Phone 

Application also runs on the relief worker’s and survivors  cell-phone.  
• Used to upload information on the InfoStation (Server) through a proper GUI  
• Used to view the reports, graphs and interactive maps from the Info Station 

using the same cell phone through proper GUI  
• Used to get alerts from the Info Station 

In Fig 2,the interactive map performs data management by filtering the data based 
upon the category “Rescue Team and camp location”. 

 
 

Fig 2.Chennai map with high lighted locations of type “Rescue Team and camp location” 
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3 Results and Discussion 

 
Fig 3 represents a statistical plot of “Rescue Team and camp location “category in 
December 2015. 

 
Fig 3.Statistical Plot of a type “Rescue Team and camp location” 

 

 
   

Fig 4.User Interface 

 
Fig 4 is the user interface.The user can submit a report regarding an incident. If the 
admin verifies the incident and approves,it gets displayed in the reports.User can even 
get alerts about the incidents in their near by locations. 
 Only the administrator can view server and cluster configurations and perform 
administrative tasks such as freeze operations,offline operations etc..,  Fig 5 is the 
admin interface. Admin can view all the reports submitted by the users and approve or 
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disapprove it after proper verification. Fig 6 visualises the pie chart of all the reports 
of various categories.This data can be used by a data scientist  to analyse the situation 
and for immediate decision-making. 

 

 
 

Fig 5.Admin Interface 

 
Fig6: Pie Chart 

The proposed system provides the most effective data collection technology that 
gives authorities better visibility of available resources and need for decision making 
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4 Conclussion 

The Crowd sourcing application stores and shares the spatial and aspatial information 
in an integrated manner. It disseminates the details in a customized form for gathering 
information  from the user and also visualizes it in the form of interactive maps, 
graphs and reports over the web. The open source platform is used for developing the 
application and users only require internet connection to use it. Hence the proposed 
system is considered as a low cost web enabled GIS solution for disaster Manage-
ment. Since the crowd sourced data comes from the citizens, it is current and diverse. 
The crowdsourced data is used for the emergency purpose by the authoritative gov-
ernment and NGO’s. Additionally, the future plan is to provide a better server side 
processing by using Big Data Analytics and Machine Learning Algortithms to totally 
automate the system of detecting disaster prone area and to assist in rescue and relief 
operation.  
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Abstract. Safety features are at the top of present day requirements in any au-
tomobiles. The lives of people driving around in different kinds of automobiles 
are the most important priority to every manufacturer and customer. Therefore 
there has been a rise in the automation and accident prevention mechanisms in 
the present day vehicles. Considerable effort is being put into the automation of  
vehicles that are in use. The most challenging part lies in the making of safety 
features available at affordable cost. An internet of things module implemented 
with the use of several sensors embedded in the system helps in the achieve-
ment of this facility. A system proposed in this article has been implemented 
and has proved effective results. The system consists of various individual 
models which have been combined r to form a hybrid system. It provides some 
high end safety features to the vehicle using it. The system allows the complete 
monitoring of the vehicle and also has a typical role in automation and accident 
prevention, thereby saving countless lives. 

lramanathan@vit.ac.in 

 Keywords: Vehicle monitoring, Automation, Internet of Things, Sensor, 
Arduino, Buzzer. 

1 Introduction 

Automation of vehicles has been on the rise. The demand for safety measures in au-
tomobile industry has been increasing day by day in accordance with the luxury of the 
vehicles. The safety of the driver and the passengers is given priority in designing 
vehicles. Vehicle manufacturers are quite interested in offering safety features of 
various ranges to buyers, but these are expensive. With this project intend to demon-
strate various advanced features meant for protecting the passengers and the driver in 
any automobile. The work proposed is based on internet of things (IoT) which is an 
interconnection of various computing elements and putting them to use in the internet 
infrastructure. The internet of things module (IoT) employed to enables sensors to 
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collect data and act quickly in situations of emergency. The principle of automation is 
well achieved with the use of IoT. 
 
 The system proposed here employs various sensors which sense the air pressure in 
the wheels, fuel level, vibration of the vehicle, and do drunken driver detection. GPS 
and GSM modules are used for tracking the location of the vehicle and communicate 
with its neighbor in the case of an emergency. The system detects the presence of 
alcohol and immediately turns off the vehicle ignition system. Various test cases re-
ported later have proved the efficacy of the system. The modules introduced in this 
system have seen individual implementation in the previous papers of the authors. But 
the proposed system uses all the modules in combination as one hybrid module bring-
ing all the features into a single frame. 
 

2 Related Works  

The work can be classified into various individual systems. Which have been imple-
mented already as  the tyre pressure sensor, alcohol and eye blink sensor. All these 
systems were developed individually. The existing tyre pressure system employs a 
pressure sensor which is assigned a threshold value. When the pressure in the tyre 
rises above a certain level the LED is on and the buzzer alarm is activated, thereby 
enabling the driver to check the pressure of the tyres beforehand. All the other sensors 
are embedded individually in the same way. The sensor is placed on the bread board 
and, in turn, the board is connected to a microcontroller which triggers the alarm and 
LED. This is the mechanism used in the system (IoT). The existing methodologies use 
an Arduino. The entire control of the system is done using an Arduino microcontrol-
ler. Figure1 is the block diagram of the existing methodologies.   

 

 
 

Fig. 1. Existing System Module 
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 The existing system is known for the limitation in applications. It has failed under 
certain conditions due to misfunctioning. For example, the tyre monitoring system 
just measures the pressure of the tyre. In case of a tyre burst the vehicle may lose its 
balance and start skidding with accident imminent. Under such circumstances, it is 
advisable to stop power supply to the vehicles to avoid an accident that is imminent. 
There is no special communicating device to enable communication with others for 
help after the accident. Such measures have been considered and taken into account 
while implementing this system (IoT).  
 A survey of literature relating to the system has been the relating part for various 
related topics. One such topic is based on the IoT module used for accident prevention 
and the tracking system for night drivers. The proposed work consists of an eye blink 
sensor and a system for monitoring the head movement. The system consists of a 
LCD screen that displays the psychological status of has an additional feature for 
tracking the vehicle and introducing an anti-theft mechanism which introduces GSM 
and a GPRS module. There also exist various other works which introduce 
GLONASS alongside GSM and GPRS modules.  One such is related to the accident 
avoidance in addition to the detection system using a vibration sensor. Such work 
includes mechanical features such as ABS and SRS airbags. Drowsy driving is pre-
vented using eye closure ratio that alert the driver with the help of buzzer [22] using 
pi camera with help of raspberry pi.Smart Vehicle over speeding detector  is used to 
prevent the over speeding in the limits based on IOT technology which reduces death 
rate of accidents and it is alerted by alarm[21]. 
 There are also similar works implemented using sensors and ultrasonic devices. 
Which use GSM and GPRS module along with ultrasonic devices which have reduced 
the member of  accidents. All these systems have GPRS and GSM devices and also 
wireless hardware communication. The previous works have some relation with IoT  
but do not engage  sensors  which do complete monitoring of  the vehicle. The exist-
ing systems do not have the facility for storage of data for further reference. The pro-
posed system has a microcontroller with data storage capacity. 

2.1 Gaps in Literature 

A Comparison of proposed work with the existing works we can establish certain 
differences between them. They are: 
 The GPS and GSM modules introduced in the system are used for satellite ser-
vices. But the privacy of such data from several anti-social activities has not been 
considered. 
 The existing works give importance to the notification of an accident after its oc-
currence rather than preventing it. The notification is not maintained for future refer-
ence. 
Literature indicates existing works taking care only of malfunctions made by the hu-
man rather than the collective monitoring of both the human and vehicular malfunc-
tions. 
 The study of IoT is on slow pace in the case of automation thereby causes complex 
implementations 
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3 Proposed Work 

 
The proposed system (IoT) makes some improvements to the existing work by em-
bedding all the sensors on a single bread board and connecting them to a Raspberry Pi 
microcontroller. A major part of the proposed work is the employment of the GSM 
and the GPS modules for locating the vehicle and communication with vehicles near-
by or  ambulances and hospitals in the case of accidents, thereby saving  lives. 
Further alcohol and eye blink sensors used in this system are  new and innovative 
vehicle safety features. Therefore all the sensors are taken care of  in the implementa-
tion of this system. The internet infrastructure makes a complete coordination with 
communication. 

 
Fig. 2. Architecture of Proposed System 

 
Figure 2 depicts the system architecture of the proposed system. Which  has a data 
storage slot for storing the data relating to the vehicle, data observed from the differ-
ent sensors and the  information relating to the drivers.. Figure 3 relates to the imple-
mentation of the system. The GSM module put into use requires a working SIM card 
to enable communication in emergency. The customized user interface is enables 
using HTML and .NET for providing reference to the previous record of the malfunc-
tions and the accidents occurred. 
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Fig. 3. Implementation of proposed System 

3.1 Eye Blink Sensor 

The proposed work makes effort to locate the flickering of the eye, as it is utilized in 
driving the gadget. Flick discovery assumes importance in  identifying squint eyed in 
showcase (Catalog No. 9008 of Enable gadgets)  

3.2 Alcohol Sensor 

The MQ-3 sensor  detects the liquor content from human breath and directs it to 
aurdino. The MQ-3 is helpful for recognizing liquor. SnO2 is delicate component 
which is utilized to detect the liquor. 

 

 
Fig. 4.   Alcohol Sensor 
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3.3 Buzzer 

 
Ringer is a sound flagging gadget, utilized as part of family unit apparatuses and car 
framework. It comprises of two transistors and ringer ON and OFF  controlled by the 
match of the transistor.  

3.4 Raspberry pi 

 
 Fig.5. raspberry pi kits for Vehicle Accident Detection System 

Raspberry Pi is manufactured in two board configurations under license by Newark 
element14 (Premier Farnell), RS Components and Egoman.These companies make 
online sale of Pi. Egoman Manufactures a version of Pi for exclusive distribution in 
China and Taiwan. Red colour and absence of FCC/CE marks distinguishes  their 
product Pi from those of other manufactures. However the hardware is the same for 
all manufactures. Raspberry Pi is known for its Broadcom BCM2835 system on a 
chip (SoC), which includes an ARM1176JZF-S 700 MHz processor, Video Core IV 
GPU, and was originally shipped with 256 megabytes of RAM, later upgraded to 512 
MB. But it does not have a build-in hard disk or a solid –state drive. However, it does 
not use a SD card for the purpose of booting and persistent storage. 

3.5 Webcam 

A webcam is a web camera that feeds images in real time to a computer or computer 
network, via USB, Ethernet or Wi-Fi. They are least known for their use in the estab-
lishment of video links, that enables computers acting as videophones or videoconfer-
ence stations.  
 The well-known World Wide Web popular by its acronym WWW owes its popu-
larity to the video camera. Security surveillance and computer vision an among its 
popular uses. Low manufacturing cost, flexibility are significant features of the 
webcam, providing the status of the lowest cost device of video telephony. Some 
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video cameras have the facility of getting remotely activated via spyware, thereby 
becoming a reliable source of security and privacy.  

4 System Descriptions 

The system consists of a simple computer which is capable of running web pages and 
enables the users to login in to cloud storage and access to data relating to the driver 
and the vehicle being used along with the location and the time stamp of the incidents 
taken place, if any. The system helps the driver of the car to take precaution before 
starting a journey. The system also helps the driver to remain cautious during drunken 
driving and ensure controlled driving in case he feels like sleeping. The system also 
helps the hospitals in the vicinity and ambulances to reach the accident spot thereby 
saving lives. 

5 System Design 

 
The system consists of two major modules: 
1. Embedding of the sensors 
2. Communication module. 

 

5.1 Embedding the Sensors  

This module has all the sensors embedded into the entire system. The system consists 
of five different sensors, namely vibrate sensor, alcohol detection sensor, fuel gauge 
sensor, eye blink sensor, tyre pressure sensor and a GPS system. The tyre pressure 
sensor measures the pressure caused by the air inside the tyre. Any difference in the 
air pressure triggers an alarm when the change is above the threshold level. The fuel 
gauge sensor measures the level of the fuel inside the fuel tank. When the level of the 
fuel gets below a certain limit then an alarm is triggered cautioning the driver. The 
vibration sensor when it hits upon a pressure more than the threshold value, com-
municates this information along with location details through GSM to neighbors 
indicating an accident having taken place in the particular location. The alcohol sen-
sor and the eye blink sensor employed in the system measure the level of alcohol 
content in the blood of the driver by analysing his breath, while the eye blink sensor 
measures the number of blinks made by the eye of the vehicle driver for every 30 
seconds. Each sensors has an upper limit which, when crossed, triggers an alarm and 
halts the functioning of the motor. Here the motor used in the proposed system is a 
supplement for the real time vehicle. 
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5.2 Communication Module 

The communication module used in the proposed system consists of a GSM system 
and an IoT. When the sensors sense a threshold as an impact above its respective 
threshold value, the GPS location along with the time stamp and the driver’s details 
are sent to the data storage which is provided by the IoT module. In the case of an 
accident, the vibration sensor’s threshold value is breached and the data is recorded at 
that particular point of time and is pushed into the cloud storage system. The GSM 
module sends a message to the related mobile device or any other device which is 
authenticated with the system. Also the GPS position of the car is sent to the ambu-
lances and hospitals in the vicinity thereby enabling them to take necessary action. 

6 Results and Implementation 

 
The system proposed by the authors has been implemented with a tremendous effort 
and the results proved to be highly effective. The following pictures show the GPRS 
module execution by providing us the output of the latitude and the longitude coordi-
nates of the vehicle involved in the accident. Also an alert is received through the 
GSM module to the related mobile and a personal computer. 

 

 

Fig. 6.    Result 1 
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Fig.7.    Result 2 

6.1 Advantages 

The maintenance check is made easy and digital. 
Lives of hundreds of persons can be saved by the operation of this system . 
Can be used for locating stolen vehicles. 
Avoiding drunken drive by driver by cutting off power supply. 
Shows the accurate location of the vehicle in the case of an  emergency. 
Cost effective hardware and easy implementation. 
Avoiding technical snags when the same system is used for all the mechanical parts of 
the vehicle. 
Prompt communication with the nearby hospitals or ambulances in case of emergen-
cies. 

6.2 Disadvantages 

Absence of network to the SIM cards in certain remote locations. 
Restriction of access to anti-social elements. 
Absence of a  proper satellite navigation system in remote locations. 
Absence of  proper knowledge on internet of things. 

 

6.3 Applications 

Substance abuse can be prevented  
Best solution for drivers insomnia 
Rash driving can be controlled  
Vehicle stability control can be maintained in better manner 
Vehicle tracking and locating an accident can be determined 
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7 Conclusions 

Driving conditions are different from one place to another. Therefore this system 
allows the safest and cautious driving conditions keeping in view all the parameters of 
the vehicle. Lives of many people can be saved at the nick of the moment when an 
accident takes place. Even stolen vehicles can be tracked easily. Further research can 
be done on this system in order to keep in check all the mechanical components of the 
vehicle using internet of things. 
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1   Introduction 

This Increased popularity of software industries and internet result in security 
vulnerabilities. Cyber-attack includes consequences such as exploitation of public and 
private web browsing, stealing PDAs , Laptop , and notebook etc., denial of service 
attacks and distributed denial of service attacks , unauthorized access, intellectual 
property theft, phishing attacks, malware, spamming, spoofing , spyware attacks etc. 
During the last couple of years the usage of internet dramatically doubled results in 
increased cyber-attacks .Also surfing the internet and sharing their personal 
information forth and back to the internet increased result in exploitation of 
vulnerabilities. Most of the web surfers unaware of online threats as they are practiced 
with easy access of every information on real time basis. Usually many threats 
originate from unknown and anonymous source that completely destroys large entities 
  
 The term malware refer to malicious software. And it is a software code to 
infect and harm the systems. It is used to disrupt normal computer operations, steal 
sensitive personal information like email, password, email attachment, bank account 
information, financial information and business information, web crawler, social 
security numbers, disk forensics etc. More likely to be used in private and public 
websites to steal highly secured guarded information. It may be in the form of code, 
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script, active content, as well as some type of software. It is one type of software 
installed on your computer and perform malicious activities like destroy most secret 
user information and aggravate the user so third party get benefits. It is one type of 
software fragment that attach itself to existing executable code that may be 
application or software or sometimes booting process. It ranges from simple program 
to complex computer damage and invasion. Some malware are designed in such a 
way that it send our browsing history, unknown advertisement in website or in third 
party vendors unknowingly. It is intentionally inserted to breach property of CIA 
(Confidentiality, Integrity, Availability) of victims data , database, application ,web 
sites etc. Also determining the risk from any type of threats or attack or vulnerability 
is difficult. Malware injection results in unbearable slow in computer operation, 
networking, and communication process. Malware consist of five major components 
such as bot agent, rootkit component, regeneration component, the attack component 
and configuration file etc. It plays vital role in creation as well as distributing threats. 
Once vulnerability detected, it try to enter, distribute, exploit, infection and execution. 

2  Literature Survey 

The Naval, Malware is a standout amongst the most essential dangers to security over 
the globe. Disregarding various interruption recognition approaches accessible, 
malware keeps on existing because of the way that these malwares are installed with 
against location highlights. Dynamic conduct based malware discovery approaches 
help in killing these progressed malwares. This methodology utilizes framework calls 
to discover the elements of the risk. The inconvenience of this methodology is that the 
framework call infusion assault can't be recognized by this strategy. A methodology 
portrays program semantics utilizing asymptotic equipartition property (AEP) is an 
avoidance verification arrangement that distinguishes these framework call assaults. 
The above technique used to examine the confused infusion on procedure. Those are 
aggregating the vindictive programming location at runtime. The technique to 
recognize the malware at runtime is have to convoluted so that malware creators can't 
ready to conceal them inside the procedure.  
 
Barabosch, Malware creators make an effort not to be distinguished while gathering 
basic data. Different methodologies are utilized by these creators to do likewise. Any 
procedure of the framework at runtime infusion examined. The recognition procedure 
utilized three methodologies that are procedure choice; code replicating and Code 
execution are utilized to recognize the vindictive assault on the framework at runtime. 
This methodology utilized the strategy of memory allotment on different procedure at 
runtime were investigated. The creator had taken huge arrangement of malware tests 
to distinguish the malignant assault on the framework at runtime. The malware tests 
of 162850 out of which 63.94%found by this strategy. The identification strategy 
additionally establishes the run time infusion did the system related assaults on the 
framework.  
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Stefano Ortolani, System application and portion infusion assault to cover up noxious 
programming is general strategy. Utilizing the infusion method the malware make the 
virtual memory inside the appropriate procedures and attempt to conceal them. There 
are numerous strategy are utilized to recognize the infusion on different procedures 
still need more consideration need to distinguish the infusion assaults on piece and 
application forms. Each noxious assaults of this sort utilizes the low dimension paired 
coding procedure to shroud them in different procedures. Infusion assault at runtime 
examining need to know well the design of the portion procedure. The undocumented 
API call assaults need to broke down additional.  
 
Thomas Barabosch, Bee ace used to distinguish the infusion assaults on framework at 
any application or piece process. It utilizes the idea of honeypot to distinguish the 
runtime infusion on any procedure which is permitting infusing the malignant at 
runtime. In light of the honeypot demonstrate procedures absent much information of 
working framework can dissect the malware at runtime. Downsides of low-level OS-
based methodologies are absent in Bee Master. OS autonomous identification can 
likewise be tried by Bee Master subjectively and quantitatively.  

2.1 Remote Network Injection Attack using X-cross API calls (RNIA- X-API) 
Delineation 

The Figure 1 shows architecture of the proposed work and how the X-cross malwares 
inject inside the Remote Machine (RM). To inject inside the remote machine process 
the x-cross malwares uses the java language front to hide the from the antimalware 
and using C language to perform the malicious activity at the backend. The creations 
of X- cross malware for the victim machine remote injection done through pseudo 
code of given algorithm1 and 2. 

 
Algorithm 1: Pseudo code of X-Cross malware on the running Remote Machines 
 
Step 1: Initialize the necessary data structure to store information steal from remote 
machine. 
Step2: Find the suitable process to suspend and allocate virtual memory to run the x-
cross  malware. 
Step 3: After successful injection on the process of RM, Modify the registry of RM 
and create temporary file for rerun in the RM. 
Step 4: Receive function wait indefinitely to steal information on RM. 
Step 5: The send function on each successful buffered content sends it to hacker 
machine frequently (i.e., Step 6 in algorithm 2) and clears the buffer. 
Step 6: Repeat the step 4 and 5 indefinitely till the RM goes to stop. 
Algorithm 2: Pseudo code of X-Cross malware on the running Remote Machines 
Step 1: Initialize the necessary data structure to store information steal from RM. 
Step2: Find the suitable file to inject and hide the x – cross malware. 
    If (success full injection on static file) 
        X-cross malware runs when rerun the suspend or stopped RM   
            else 
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        Go to Algorithm 2 step 5 (wait for RM to run) 
Step 3:  Send the injected information to hypervisor x-cross malware. 
Step 4 : Repeat the step 2 to 3 if RM is or on suspend or stopped state. 
 

 
Fig. 1. Architecture of Proposed work RNIA- X-API. 

3   Result and Discussion  

The experimental purpose host machine with windows 7 and jdk1.8 used. X cross 
malware developed with Java language front end to get user activity and backend C 
language used to inject the remote machine process. The data structure and libraries 
used for creation of x-cross remote malware given in table 1 & 2.  The create malware 
test with other method and results given in table 3.The table 3 shows that the 
proposed malware with creation can steal the information from the remote machine 
and send it to the hacker.    

Table 1.  Buffer Data Structure. 

Type Variable Data Type 

Listener Remote Event Listener  Object 
Remoteshared folder Activity Event Object 
Remote    
Connection  Connection value in numeric DWord/Int 
   

Table 2.  Hook DLL &LIB. 

Type Name Of File Architecture Operating System 
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DLL 
 

RM_amd64.dll  Amd64 Processor Windows 7/8/8.1/10 
Fedora 23,24 with  
GNOME 3.20 

RM_x86.dll Amd86 Processor 

Library 
  

RM_amd64.lib Amd86 Processor 
RM_x86.lib Amd64 Processor 

 

Table 3.   Malicious File Developed in X-Cross Language (java with c).  

OS / 
Antivirus 

Win 8.1  Win 7 Pro Win 7 
Ultimate Win 7 Home 

DEP AV DEP AV DEP AV DEP AV 

ESet √ √ √ √ √ √ √ √ 

Quick Heal √ √ X √ √ √ √ √ 

Avast √ √ √ √ √ √ √ √ 

Avira √ √ X √ √ √ √ √ 

Microsoft Essential √ √ √ √ √ √ √ √ 

KasperSky √ √ X √ √ √ √ √ 

SmartDEV(Free) √ √ √ √ √ √ √ √ 

4  Conclusion 

The Digital data security is the one of the prime area in the field of information 
security and privacy. The proposed method of remote network injection using cross 
languages creates the awareness of antimalware protectors and users that API calls 
and middleware libraries hides the malicious activity from the antimalware. In future 
to extend this work and identify the cloud services injection using cross languages.  
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1 Introduction 

, Spiritual 
Intelligence. 

A renovated process in sharing information, delivering services for the benefit of citizens, 

government and business with the information technology is named as e-Governance.                   

E-Governance covers 6,00,000 villages under 2,70,000 panchayats within 626 districts in 28 states 

and  7 Union Territeries of India. E-Governance refers to the use by government agencies of 

information technologies (such as Wide Area Networks, the Internet and mobile computing) that 

have the ability to transform relations with citizens, businesses, and other arms of government. 

The National e-Governance Plan is formulated by Electronics and Information Technology 

Department and the Department of Administrative Reforms & Public Grievances to reduce 

government costs and create interest to e-Participation of citizen for government services through 

Common Service Centre. 
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1.1Tamil Nadu – Vision 2023 

Tamil Nadu Government aims to provide all government services through digital mode 

and also through common service centres and mobile applications under the Government’s Vision 

2023 plan. It helps to enable public, government and commercial establishments get all its services 

through digital mode. 

             1.2 Three main conceptualizations of e-Governance: 

 
 

Particulars 

 
Interactions                     

E-governance as 
customer 

satisfaction 
 

 
E-governance as 

processes and 
interactions 

 

 
E-governance 

as tools 
 

Policy-
levels 
 

National,                    
Local 

National, 
 Local 

National, 
Local 

Actors Consumers, 
Administration 

Public and  
private 

State 

 
Policy 
functions 

 
Operations,  
service delivery 

 
Operations and  
Policy-making 

 
Service 
delivery 

 
Use of 
NICTs 

 
Substitution and 
communication 

 
Interaction 

 
Technology 
driven 

 

2 Literature Review 

Natesh, D. B., (2017) in his study entitled “Convergence of government service delivery 

systems through   e-governance in rural Karnataka” briefly discussed about e-Governance in 

general and convergence of Common Service Centre across the state and Mysore District. 

Information Technology and its usages is restricted to urban mass and less effectively used to 

rural. Re-engineering as e-Governance model results the enhanced citizen participation. Extending 

and Expanding of service delivery of Common Service Centres with mobile seva shall cut down 

the cost and time involved and improve the quality in providing Government to Consumer, 

Government to Government and Business to Consumer services, thereby enhancing the efficiency 

and economical growth of the Citizens.  

Stephen John Beaumont, (2017) in his research paper entitled “Information and 

Communication Technologies in State affairs: challenges of E-Governance” reveals about the 

benefits and challenges in implementing e-Governance programs. The researcher grouped the 

challenges as problems in the study such as Technical, Economic and Social issues. Unawareness 

among people, local language, and privacy of data was the main challenges which are responsible 
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for the unsuccessful implementation of e-Governance in India. The effective and efficient running 

of e-Governance was still remains for open debate in India. 

Ranjeet Mehta, (2016) in his article entitled “Maximum Governance: Reaching Out 

through e-governance” represents the e-Governance for enhanced existing efficiencies, cost 

driving element for communication and increased transparency in the functioning of various 

departments. Researcher reveals the effective use of ICT services is for delivering electronic 

services to the citizens. E-Governance needs to maximize its impact on Indians below the poverty 

line.  

Ajay Dutta, M. Syamala Devi, (2015) in their paper entitled “E-Governance Status in 

India” reviews about the infrastructure and technological feasibility for implementing electronic 

governance in India. The study reveals better delivery of services to the citizens, less corruption, 

increased transparency, greater convenience, empowering citizens through prompt information, 

time saving, good effort, revenue and cost reduction. 

O‟Donnell, Boyle R and Timonen V., et al. (2003) discussed a case study about 

challenges on implementing the policy developments by using e-Government for Revenue Online 

Service Irish Integrated Service Centre. The study reveals that e-Government is an enabler to 

achieve quality service, direct communication with citizens and improve the back office 

procedures, numerous factors Corporate commitment, Clear strategic leadership, Fast delivery in 

small units, Astute HR strategies, Funding, Back office reorganization, Learning from other 

countries. The researcher suggests to achieve great cost saving for the people through e-office 

concept in public administration. 

2.1 Statement of the problem 

 The study area is a developing town in e-governance practices which needs publicity 

about the services available in e-Governance centre in kovilpatti and its environs. Particularly the 

rural people need a great support from the e-Governance centre employee in applying and 

scanning concern documents. So the researcher wants to identify the effectiveness of the 

comforting service in e-governance centres. 

2.2 Research Gap 

  Various researchers entitled their research in e-Governance. But, there is a need of 

comforting service for the people in e-Governance centre. Hence the research paper has made an 

attempt to fill up the research gap for this research model.  

2.3 Need of the Study   

Services of Technical information enhance the government activities to be easiest today. 

Information and service delivery to public is a key task in a democratic country like India. 
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Services available in e-Governance centre should be quality. The study helps to aware about e-

governance and people’s perception on available services in e-Governance centre employees. So 

the researcher finds the significance of awareness and perception about the technical possibilities 

in serving for people through e-governance centre. 

2.4 Objectives of the Study   

To evaluate the impact on quality of comforting services engaged by e-Governance centre 

employee at Kovilpatti and its environs. To study the people’s observation about employee 

response in e-Governance centre at Kovilpatti and its environs. 

 

2.5 Scope of the Study   

The present study has focused on rural and urban people who residence in and around 

kovilpatti. Rendering government’s civic service for the people moving towards systemized with 

e-Governance today.  

3 Research Methodology 

A study was conducted for three months from july to september, 2017 in the study 

region. The study mainly depends on primary data which were collected through a well designed 

questionnaire. The convenience sampling method was applied for the selection of 75 samples in 

kovilpatti and its environs. Percentage analysis and Factor analysis is used to analyze the survey 

data.  

4 Results and Discussion 

4.1 Rotated Factor Matrix towards comforting services in e-Governance centre  

The Rotated Factor Matrix for the variables relating to comforting services in                     

e-Governance centre among the applicants of e-Governance service centre is as follows: 

 

 

 

 

 

 

 

 

 

 

741



 
 

Table -1 

Rotated Component Matrix

 

a 

Variables 

Component 

1 2 3 4 5 6 7 

Customer Confidence  
in employee’s role 
Attention to illiterate 
people 
Employees are courteous  
Customer Oriented 
service 
 
Frequent network supply 
Application tracking 
status 
Frequent power supply 
Scarcity of Technical 
labour 
 
Lack of Communication 
Fresh employees need 
training 
 
Functioning of modern 
equipments 
Well known to use the 
modern equipments 
Paperless work 
 
Reasonable Charges for 
application work 
Employees Keep their 
Promise 
Serving the needs of 
applicants 
Neatly Approach 
 
SMS notification 
Refusing Application 
 
Privacy of Data 

 
0.796 

 
0.679 
0.678 

 
0.587 

 
 
 
 
 
 
  
 
0.790 

 
0.746 
0.742 

 
0.520 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

0.829 
 

0.782 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

0.794 
 

0.768 
 0.490 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
          
 
 
 
 
 
 
 
 
 
 
 
 

0.775 
 
0.682 

 
0.591 
0.564 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0.718 
0.689 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0.790 

             Extraction Method: Principal Component Analysis.  Source: primary data, result calculated 
             Rotation Method: Varimax with Kaiser Normalization. 
a. Rotation converged in 10 iterations. 

Table 1 exhibits the 20 statements (factors) of the comforting services in e-Governance 

centre. Table 1 clears that all the 20 statements has extracted into seven various factors such as F 

1, F 2, F 3, F 4, F 5, F6 and F7.   

The factors are extracted with a new name that influences the comforting services in          

e-governance centre are presented in the following tables. 
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Table-2 

FACTOR: I - Employee’s Role 

 
 

S.No 
 

Variables 
Factor 

Loadings 
Eigen 
value 

Percentage 
Variance 

1 
 

2 
 

3 
4 

Customer Confidence  
in employee’s role 
Attention to illiterate 
people 
Employees are 
courteous 
Customer Oriented 
service 

 
0.796 

 
0.679 
0.678 

 
0.587 

 
 
 
 
2.505 

 
 
 
 

12.524 

                                                  Source: primary data, result calculated 
 

From the above table 2, the factors made regarding ‘Customer Confidence in employee’s 

role’, ‘Attention to illiterate people’, ‘Employees are courteous’, ‘Customer Oriented service’ are 

the factors loaded positively in Factor-I. The above said four factors with high loadings on Factor-

I are characterized as “Employee’s Role”. The Eigen value (2.505) resulting with the percentage 

variance as 12.524 in Factor – I. It could be concluded that the employee’s role in e-Governance 

centre is good in the study area and it ranks as the first important factor. 

Table-3 

FACTOR: II  - Technical Service 

 
S.No Variables Factor 

Loadings 
Eigen 
value 

Percentage 
Variance 

1 
 

2 
 

3 
 

4 
 

Frequent network 
supply 
Application tracking 
status 
Frequent power 
supply 
Scarcity of Technical 
labour 

 
0.790 

 
0.746 

 
0.742 

 
0.520 

 
 
 
 
 
2.270 

 
 

 
 
 

11.349 

                                 Source: primary data, result calculated 
 

From the above table 3, the factors made regarding ‘Frequent network supply’, 

‘Application tracking status’, ‘Frequent power supply’, ‘Scarcity of Technical labour’ are the 

factors loaded positively in Factor-II. The above said four factors with high loadings on Factor-II 
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are characterized as “Technical Service”. The Eigen value (2.270) resulting with the percentage 

variance as 11.349 in Factor – II. It could be concluded that the Technical Service is good in the 

study area with a need of additional employee in e-Governance centre and it ranks as the second 

important factor. 

 
Table-4 

FACTOR: III – Performance Ability 

 
S.No Variables Factor 

Loadings 
Eigen 
value 

Percentage 
Variance 

1 
 

2 

Lack of 
Communication 
Fresh employee 
needs training 

 
0.829 

 
0.782 

 
 
1.975 

 
 

9.877 

                                             Source: primary data, result calculated 
 

From the above table 4, the negative variables ‘Lack of Communication’ and ‘Fresh 

employee needs training’, are the factors loaded positively in Factor-III. Factor-III is named as 

“Performance ability”. The Eigen value (1.975) resulting with the percentage variance as 9.877 in 

Factor – III. It could be concluded that the e-Governance employee needs effective training in both 

the technical and the customer relationship management and it ranks as the third important factor. 

Table-5 

FACTOR: IV  - Equipment Usage 

 
S.No Variables Factor 

Loadings 
Eigen 
value 

Percentage 
Variance 

1 
 

2 
 

3 

Functioning of modern  
equipments 
Well known to use the  
modern equipments 
Paperless work 

 
0.794 

 
0.768 
0.490 

 
 
 
1.933 

 
 
 

9.664 

                                                   Source: primary data, result calculated 
 

From the above table 5, the factors made regarding ‘Functioning of modern equipments’, 

‘Well known to use the modern equipments’, ‘Paperless work’ are the factors loaded positively in 

Factor-IV. The above said three factors with high loadings on Factor-IV are characterized as 

“Equipment Usage”. The Eigen value (1.933) resulting with the percentage variance as 9.664 in 

Factor – IV. It could be concluded that the Equipment Usage by the employee in e-Governance 

centre is purposeful in the study area and it ranks as the fourth important factor. 
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Table-6 

FACTOR: V -  Employee Approach 

 
S.No Variables Factor 

Loadings 
Eigen 
value 

Percentage 
Variance 

1 
 

2 
3 
 

4 

Reasonable Charges for  
application work 
Employees Keep 
Promise 
Serving the needs of 
applicants 
Neatly Approach 

 
0.775 

 
0.682 

 
0.591 
0.564 

 
 
 
 
 
1.884 

 
 

 
 
 

9.418 

                                               Source: primary data, result calculated 
 

From the above table 6, the factors made regarding ‘Reasonable Charges for application 

work’, ‘Employees Keep Promise’, ‘Serving the needs of applicants’, ‘Neatly Approach’ are the 

factors loaded positive in Factor-V. The above said four factors with high loadings on Factor- V 

are characterized as “Equipment Usage”. The Eigen value (1.884) resulting with the percentage 

variance as 9.418 in Factor – V. It could be concluded that the Employee Approach in                        

e-Governance centre is satisfied in the study area and it ranks as the fifth important factor. 

 

Table-7 

FACTOR:VI  -  Notification 

 
S.No Variables Factor 

Loadings 
Eigen 
value 

Percentage 
Variance 

1 
2 

SMS notification 
Refusing 
Application 

0.718 
 
 

0.689 

 
1.548 

 
7.742 

                                              Source: primary data, result calculated. 
 

From the above table 7, the positive factor ‘SMS notification’ and the negative factor 

‘Refusing Application’ both were impact with higher positive loadings on Factor-VI. The above 

said two factors with high loadings on Factor- VI are characterized as “Notification”. The Eigen 

value (1.548) resulting with the percentage variance as 7.742 in Factor – VI. It could be concluded 

that the SMS notification procedure in e-Governance centre is reachable in the study area. Due to 

heavy workload in the e-Governance centre employees refusing the upcoming applications and it 

ranks as the sixth important factor. 
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Table-8 

FACTOR:VII - Data Privacy 

 
S.No Variables Factor 

Loadings 
Eigen 
value 

Percentage 
Variance 

1 Privacy of 
Data 

 
0.790 

 
1.361 

 
6.804 

                                                         Source: primary data, result calculated. 
 

From the above table 8, the factor regarding ‘Privacy of Data’ is ranked as the seventh 

highest positive loading factor loadings on Factor-VII and it is characterized as “Data Privacy”. 

The Eigen value (1.361) resulting with the percentage variance as 6.804 in Factor - VII. It could be 

concluded that the Data Privacy in e-Governance centre is reliable in the study area. 

Table 9 shows the highest variables for the Welfare facilities for workers. 

 
Table-9 

SELECTED VARIABLES AND ITS HIGHEST LOADING FACTORS 

 
 

Factor 
 

New Factors 
 

Selected Variable 
Factor 

loadings 
F1 Employee’s Role Customer Confidence  

in availing services 
 

0.796 
F2 Technical Service Frequent network supply 0.790 
F3 Performance Lack of Communication 0.829 
F4 Equipments Usage Functioning of modern  

equipments 
 

0.794 
F5 Employee 

Approach 
Reasonable Charges 
 for application work 

  
   0.775 

F6 Notification SMS notification 0.718 
F7 Data Privacy Privacy of Data 0.790 

                                              Source: primary data, result calculated 
 

Inference: 
 

Table 9 results that, ‘Customer Confidence in availing services’ with a factor loading of 

0.796; ‘Frequent network supply’ with a factor loading of 0.790; ‘Lack of Communication’ with a 

factor loading of 0.829, ‘Functioning of modern equipments’ with a factor loading of 0.794; 

‘Reasonable Charges for application work’ with a factor loading of 0.775; ‘SMS notification’ with 

a factor loading 0.718; ‘Privacy of data’ with a factor loading 0.790 are the highest loading factor 
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in F 1 , F 2 , F 3 , F 4 ,F5, F6 and F7 are identified  with the seven variables of comforting services 

in e-Governance centre for the present study. 

 

5 Findings of the Study 

The vast majority of the respondents, 79% were aware about e-governance by self-awareness. 

The vast majority of the respondents, 77% have visited e-governance centre for their own purpose. 

The vast majority of the respondents, 86.7% were visited the e-governance centre for applying 

civic services.  

More than half of the respondents (51%) are satisfied with monitoring services in the                     

e-governance centre.  

More than half of the respondents, 52% are satisfied in direct contact with the service provider in 

e-governance centre.   

The maximum numbers of respondents are highly satisfied with the flexibility of time in 

requesting for various services in the e-governance centre is reasonably high (56%). 

The majority 61% of the respondents are highly satisfied with the e-governance centre employees 

interested in solving applicants’ problem.  

The maximum numbers of respondents are highly satisfied with the e-governance centre 

employees accepting suggestions (56%).  

The maximum numbers of the respondents are highly satisfied with the number of visit reduced 

for a service in e-governance centre (55%).  

The number of the respondents is highly satisfied with the service benefits received through e-

governance centre (55%).  

The majority of the respondents are, 63% satisfied with using toll free number for complaints 

about the services in e-governance centre.   

 

6 Suggestions 
Most of the respondents (86.7%) visited the e-Governance centre for applying civic services. The 

remaining 13.3% of respondents visited e-Governance centre for development function. So the 

respondents need awareness about the development function i.e., applying for government 

schemes. The e-Governance employees shall explain the eligibility for applying certain 

government schemes effectively. 

55% of the respondents are highly satisfied with reduced visit to e-Governance centre for 

obtaining a service. But, remaining 45% of respondents feel the number of times need to visit for 

receiving a service. The government shall fully transform the public services into e-Governance 

system. For an insistence, a parent must get the ‘no male heir certificate’ from taluk office for 

applying ‘single girl child’ application through the e-Governance centre. It reveals that even 
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though e-governance service is available, the people are in conditionally wanted to approach the 

government office. Subsequently it increases the number of visit to e-Governance centre.  

Most of the factors were positively loaded. But, some factors such as customer oriented service 

training to the e-Governance employees, refusing application due to the heavy workload shows the 

need of sufficient working employees in the e-Governance centre.  

Successful marketing of a product or service generally depends on its good customer relationship 

management. Further activities like e-Governance employee need to participate in workshop and 

conferences on the customer relationship management would bring effective attention in caring 

applicants as their customers of e-Governance centre.In the changing scenario towards electronic 

Governance setup, the e-Governance centre employees need performance appraisal to motivate 

their hard work with personal interest.  

7 Conlusion  

E-Governance is considered as a new research domain, it proceed towards the growth 

stage in the study area. It will motivate the people to involve wholly inwards e-Governance. The 

government extending its e-Governance services towards next improvement for free Wi-Fi 

connections in public connections. Until both the public-private partnership tries it spiritual 

intelligence, the e-Governance system records slow improvement.     

 

7.1 Area for further research  

The present paper wave the path to new areas to be concentrate in e-Governance. Even 

though effective implementation invested by the government, there is a scope for e-Governance 

employee satisfaction, Customer satisfaction in public relationship management, people’s opinion 

about existing e-Governance services in the e-Governance centre.  
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 Abstract. This article proposed a reactive loaded dipole antenna for wireless 
communication. A dipole antenna with reactive loads areoperated in the range 
of 10 MHz -  600 MHz.The amount of loading circuits and their position, the 
parameter values are quantified using Genetic Algorithm Optimizer  and simu-
late the proposed design using 3D EM CST Microwave studio tool. The reac-
tive load can enrich the antenna characteristics to produce maximum gain and 
S11

Keywords: Genetic Algorithm, Dipole Antenna, Reactive Loads 

 Parameter and then compare the simulated results of antenna performance 
for with and without load. 

INTRODUCTION 

Miniaturization techniques of antenna have been well thought out over the past peri-
ods due to the transportable wireless devices have need of compactness. In [1], 
through loading a reliant patch, a dipole antenna is designed. An impedance matching 
is enhanced by using director. In [3], a broadband loaded dipole antenna is operated in 
the Very high frequency and ultra-high frequency band. Optimization algorithm is 
used to find the position and parameter values of the load. The typical SAR in the 
entire body was fulfilled the standard threshold.In [4], a new printed coupling fed 
dipole array antenna is designed to attain both a maximum gain and bandwidth, which 
introduced a radiated load to make up for the flaws of low radiated efficiency and 
narrow bandwidth. 
  In [5], a wideband impedance matching of short monopole antenna in the HF / 
VHF band is designed. It is used to obtain minimum VSWR in small frequency an-
tennas and it is obtained by adding unalloyed resistor in the middle of the antenna. In 
[6], a dipole antenna is developed for wireless body area network application and it 
comprise of a pair of altered dipoles through four intersectedbalanced s shaped arms 
made on a bendable substrate. In [8], Reactive loads of definite parts of antenna is an 
authoritative instrument to modify the impedance performance of an antenna with 
esteem to the preferred frequency band. The operation of antenna impedance load on 
the characteristics wave modes is examined and calculated. In [9], an antenna is de-
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signed with random profile and increasing its bandwidth of an antenna using lumped 
element as load. This technique is applied in the wire and micro strip antennas to 
achieve an antenna performance. In [10-17], monopole antenna is loaded with lumped 
element and it is connected to equivalent network and it is optimized using Genetic 
algorithm.In this article, we present a dipole antenna with reactive loading for a min-
iaturized antenna using Genetic algorithm optimization. The antenna can be miniatur-
ized through  the operational frequency of the proposed antenna is reallyfirm through 
the dispersed reactive element on the dipole and simulate the proposed antenna design 
structure using 3D EM CST Microwave studio tool. The load can enrich the antenna 
performance to yield the maximum gain and minimum VSWR. 
 The article is organized as follows. In section 2, it deliberate about the antenna 
component modelling, optimization; section 3 discusses the results and, its perfor-
mance. And finally, conclusions of the paper are discussed in section 4. 

ANTENNA MODELLING AND OPTIMIZATION 

1.1 Dipole Antenna 

Designing an antenna structure to fulfill needs which cause the outcome of non- linear 
optimization problem. The Fig. 1 illustrate the structure of proposed dipole antenna 
system which includes a dipole with four loaded LR circuit and anequivalent network 
in the feed point.  Genetic algorithm optimization is used to, define a huge set of op-
timal factors, such as the position, parameter values of the LR circuits and the ele-
ments of the equivalent network. 

 

 
Fig. 1. Dipole antenna 
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The dipole length and diameter is L and D. Reactive loads of definite partition of the 
dipole antenna is effort to adjust the characteristics performance with esteem to the 
desired frequency band. 

1.2 Genetic Algorithm Based Antenna Optimization 

Genetic algorithm are strong research, modelled after the processes of advancement 
and genetic recombination, the blocks of the algorithm are named after genetic ele-
ment. Genes are the binary encoding of each problem variable and all the genes are 
referred as chromosomes. A set of chromosomes are named as population. Primary 
population or chromosomes are the main concern of Genetic Algorithm. Every chro-
mosomes of the population is specified through a 0 and 1 representation. The chromo-
somes contain of numerous genetic factor that defines the parameter values of LR 
circuits and location. Every chromosomes has two fragments; Segment chromosomes 
tagging the load position and a value chromosomes tagging the load value in Genetic 
Algorithm execution, every oneof alignment entailing N connected fragments are 
encrypted into 0 and 1  chromosomes. If the LR circuit is positioned in any of the N 
fragments, the identical fragmentwillfixed as 1; else 0 [10].Mutation is permitted to 
transpire at a small possibility. This procedure is repeat until preferred fitness is 
achieved. 

 

 
Fig.2. A flow chart of GA 
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Table .1. Load Position and parameter values for the dipole antenna 

(L =180 cm, D = 10 mm, a= 440 mm, b= 110 mm, c= 50 mm, e= 28 mm,f= 350 
mm, g= 410 mm) 
 

 
Then simulate the proposed a dipole design structure using 3D EM CST Microwave 
studio tool and calculate the S11

RESULTS 

 Parameter and Gain for the without and withreactive 
loaded dipole antenna. 

Based on Genetic Algorithm Optimization, a boundless number of unknown has to be 
determined. The result of an optimization included a least of a particular objective 
function above the space of design parameter. After finding an antenna length, load 
parameter values, location and an equivalent network element values, the reactive 
loaded dipole antenna is simulated using 3D EM CST Microwave studio tool [3] and 
then calculated the value of S11 Parameter, Gain and Radiation Pattern of an antenna. 
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Fig .3. S11

 

 Parameter for the without loaded Dipole antenna 

 

Fig. 4.S11

The S

Parameter for proposed loaded antenna 

11 parameter plots for proposed antenna are shown in Fig.4. The without load 
dipole antenna is an equivalent to the reactive loaded dipole antenna with the same 
dimension. From the Fig. 4, which shows the results of S11

 

for proposed loaded anten-
na. A Return loss for the proposed loaded antenna is -9.0901dB. 
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5(a) 

 
5(b) 

Fig.  5. Radiation patterns for dipole antenna at a. 305 MHz, b. 600 MHz 

 
 
The Computed results of radiation pattern for the proposed antenna are shown in Fig. 
5(a) and 5(b).Gain and Directivity: 
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Fig. 6. Computed Gain for unloaded dipole antenna 

 

 
Fig. 7.  ComputedGain for the dipole antenna 
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8(a) 

 
 

8(b) 

Fig.  8. 2D Directivity plot for the proposed antenna at a. 305 MHz, b. 600 MHz 
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9(a) 

 
 

 
9(b) 

Fig.  9. 3D Directivity plot for the proposed antenna. a 305 MHz, b 600 MHz 

 
 

 
 

10(a) 
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10 (b) 

Fig.  10. 3D Gain plot for the proposed antenna. a. 305 MHz, b. 600 MHz 

The Fig. 9 and 10 shows the 3D directivity and gain plot for the proposed with loaded 
dipole antenna 

CONCLUSION 

In this article, a dipole antenna with a modest small rate configuration has been pro-
posed. Genetic Algorithm optimization is successfully used to increase the gain of 
dipole antenna with LR circuits and determinedoveranequivalent network. The anten-
na is operated in the frequency range of (10 MHz - 600 MHz). Through selecting the 
enhanced position and values of LR loads, the design is simulated and calculated the 
S11

 

 and gain of the antenna. A dipole antenna system having simulated results of an 
antenna gain is increased from -15.45 dBi at 10 MHz to 4.81dBi at 600 MHz. 
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Abstract. Wireless network is used for efficient energy transfer but there is 
some loss of data and energy, so we propose algorithm to resolve these issues in 
a effective way. To accomplish the communicate limit and to streamline the 
intensity of a multihop communicate on coordinated non-cyclic remote systems 
for boost of throughput and joint beamforming utilizing Joint Maximum 
probability calculation. Joint ML algorithm provides the multihop broadcast 
with high SNR and low error. In this undertaking, effective strategy for ICI 
wiping out dependent on factor chart and PAPR decrease utilizing pre-coder by 
assessing and channel parameters is proposed. By interchanging messages both 
domains, the proposed algorithm can suppress inter carrier interference and 
reduce peak to average power ratio progressively. This undertaking presents a 
base mistake likelihood based pre-coding grid to diminish the PAPR of 
multihop broadcast. To lessen computational many-sided nature, a less complex 
coarse CFO estimator is completed before the estimation with the goal that a 
progressively precise result is obtained. Therefore, the computational 
complexity can be reduced significantly. 

Keywords: Multihop, beamforming, pre-coder 

1   Introduction 

Broadcasting implies the significant framework helpfulness of passing on data from a 
source center point to each other center in a framework. For capable telecom, one 
needs to use legitimate package replication and sending to clear out overabundance 
transmissions. This is particularly vital in control obliged remote systems which 
experience the ill effects of obstruction and parcel crashes [1]. Communicate 
applications incorporate mission-basic military correspondences, live video gushing, 
and information scattering in sensor systems. 
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 The outline of productive remote communicate calculations faces a few 
difficulties. Remote channels experience the ill effects of impedance, and a 
communicate strategy needs to initiate non-meddling connections at each schedule 
opening. Remote system topologies experience visit changes, with the goal that 
bundle sending choices must be made in a versatile manner. [2] Existing unique 
multicast calculations that adjust movement more than a few crossing trees might be 
utilized for broadcasting, since communicate is an uncommon instance of multicast. 
These calculations, nonetheless, are not reasonable for remote systems in light of the 
fact that counting all traversing trees is computationally restrictive, even more so 
when this is to be done again and again as and when the topology changes with time. 
In this task, we think over over the serious issue of throughput perfect telecom in 
remote frameworks.[3] We consider a period opened framework. At each opening, a 
scheduler chooses which non-meddling remote connects to actuate and which set of 
bundles to forward finished the enacted joins, so all hubs get parcels at a typical rate. 
The most extreme achievable basic gathering rate of unmistakable parcels over all 
planning arrangements is known as the communicated limit of the system.  
 The essential duty of this errand is to design a decentralized and provably 
perfect remote impart counts that does not use spreading over trees when the 
concealed framework topology is restricted to a DAG. We examine the issue of 
productively dispersing parcels in multi-bounce remote systems. [4] At each schedule 
vacancy, the system controller enacts an arrangement of non-meddling connections 
and forward chosen duplicates of parcels on each initiated interface. The greatest rate 
of generally got bundles is alluded to as the communicated limit of the system.  
 In this plan, we propose another incredible estimation that accomplishes the 
communicate limit when the fundamental system topology is a coordinated non-cyclic 
chart (DAG). We explore the throughput multihop communicate on coordinated non- 
cyclic remote systems. In particular, we improve the intensity of a multihop 
communicate on coordinated non-cyclic remote systems for augmentation of the 
astute framework throughput under transmit control, likelihood of false alert, and 
likelihood of missed recognition limitations and joint beamforming utilizing Joint 
Maximum likehood calculation. [8] Joint ML calculation gives the multihop 
communicate on coordinated non- cyclic remote systems with high SNR and low 
blunder at the downlink of the remote system. 
 Moreover, our technique accomplishes high resistance to recurrence specific 
blurring channels for both single and various get recieving wire frameworks, with an 
intricacy that is around twice that of a customary vitality finder. In this task, effective 
technique for ICI retraction in view of factor diagram and PAPR diminishment 
utilizing pre-coder by assessing transporter recurrence balance (CFO) and divert 
parameters in multihop communicate on coordinated non-cyclic remote systems based 
remote correspondence frameworks is proposed.[10] By exchanging messages both in 
space zone and repeat space, the proposed count can smother cover carrier impedance 
and reduce best to ordinary power extent (PAPR) iteratively and powerfully. 
 Distinctive time space approaches have been proposed for diminishing the 
amount of in reverse speedy Fourier change (IFFT) exercises required to make the 
candidate movements in all pass channel designs.In any case, the subsequent time-
space created signals are fairly related, and in this manner the PAPR lessening 
execution is truly corrupted. As requirements be, the present examination proposes a 
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novel PAPR reducing methodology in which repeat space stage revolution, cyclic 
moving, complex conjugate, and sub-transporter inversion activities are altogether 
utilized so as to build the decent variety of the hopeful signs. [12] Moreover, to go 
around the various IFFT issue, the majority of the recurrence space activities are 
changed over into time-area counterparts. 
 Reduction, Reduction in Power Leakage Effect, examined and their effect on 
the proposed procedure is contemplated. Both investigation and reproduction 
demonstrate that the vitality Harvesting calculation can adequately and precisely 
identify the presence of the essential client. Moreover, our strategy accomplishes high 
resistance to recurrence particular blurring channels for both single and different get 
reception apparatus frameworks, with a many-sided quality that is roughly twice that 
of an ordinary vitality identifier. 
 In correspondence we create proposed water filling calculation for multihop 
communicate on coordinated non-cyclic remote systems blurring channel (Rayleigh 
Fading channel). [15] Multihop communicate on coordinated non-cyclic remote 
systems turns into the picked adjustment method for remote correspondence. 
Distinctive sections or minimal base stations send self-ruling coded information to 
different flexible terminals through symmetrical Code division multiplexing channels. 
Multihop impart on composed non-cyclic remote frameworks is a promising high data 
rate interface advancement.  
 In multihop communicate on coordinated non-cyclic remote systems we 
transmit distinctive stream of information through various recieving wires. We 
demonstrate that as we increment the power spending plan in the water filling 
calculation the mean limit of the framework expanded.A convincing disturbance 
examination of the pre-coded forward channel yields express lower confines on net 
limit which speak to CSI acquisition overhead and bumbles and furthermore the sub-
optimality of the pre-coders.  
 The   grouping  procedure is  proposed which clarify the how vitality 
utilization is accomplished.[18] By separate the system region viably. The overhead 
ought to be diminished and when the hub needs to exchange the information, the 
anchored correspondence of information is critical, because of dynamic and 
appropriated nature of organize and the interlopers ought to be maintained a strategic 
distance from to build the organize life time. Proposed zone based secure grouping in 
versatile Ad-Hoc organize tried through six stages. 
 Besides, Hereditary Algorithm based bunch decision starts at each zone. It 
bunches physically neighboring hubs as groups with ideal number of bunch tallies. To 
refine the versatility and lessen the overheads discover the IDS revelation 
furthermore, rather than giving settled reaction to the interloper hub movement the 
versatile reaction conspire actualized to lessen the overheads. In view of the 
development of speed of the hubs the parcel resizing done to expand the execution of 
the arrange.[20] 
 It should be possible when the source sends In directing way the anchored 
correspondence between the source and goal is essential likewise when the hub joins 
in the organize and when the hub leave from the group without check. The key trade 
in light of ID based key administration offers verification. The channel obstruction 
happened when the demand emerges all the while in the range of transmission of 
hubs. 
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2 Related work 

In [1] Xuming Zeng, et al proposed to the issue as Different from the current 
likelihood task plans, it considers the nearby data as well as the quantity of vehicles 
inside one bounce extend in the sending likelihood utilizing method likelihood based 
multi-jump communicate convention and finished up as a lower sending likelihood of 
the nearby hub can guarantee the system to have a higher sending achievement 
likelihood without backoff. 
 In 2018 Sizheng Li, et al proposed [2] tended to the issue another instrument 
named MBM-EMD (i.e., multihop communicate system for crisis messages dispersal) 
to take care of these issues utilizing the method Traditional multihop communicate 
conventions and finished up as exhaustively thinking about the channel dispute, lining 
delay, flag blurring, communicate impedance and the versatility of vehicles. 
 In 2014 Celimuge Wu, et al [3] proposed utilizing fluffy rationale calculation 
and tended to the issue as utilizing the fluffy rationale calculation, the convention can 
pick the best transfer hub by taking bury vehicle remove, vehicle speed, and 
connection quality into account.And they at last finished up as the hand-off hubs are 
chosen utilizing a fluffy rationale calculation that takes intervehicle separate, vehicle 
development, and got flag quality into account. 
 In 2013 Wafa Ben Jaballah, et al [4] tended to the issue as break down 
assaults to the best in class IVC-based wellbeing applications. Besides, this 
investigation drives us to plan a quick and secure multihop communicate calculation 
for vehicular correspondence. 
 Dongxiao Yu, et al [5] 2018 proposed the procedure static neighborhood 
communicate calculation and tended to the issue as the convention is asymptotically 
ideal regarding both infusion rate and parcel latency. And finished up as convention 
can deal with both stochastic and ill-disposed infusion designs. 
 In 2016 [6] Giovanni Nardini, et al proposed the method coordinated 
transmissions and tended to the issue as it portrays indispensable changes at both the 
nodes, what the fundamental issues are, and how to clear up them capably. The 
producers considered that level learning on the nodes and standard asset assignment 
plots on the node, and this permits a control over the grant region. 
 In 2017 Fan Yan, et al proposed [7] the procedure Productive Multihop 
Broadcasting with Network Coding (EMBNC) and kept an eye on the issue as a 
viable multihop broadcasting with orchestrate coding (EMBNC) by picking 
downstream forwarders in a two-ricochet manner.The makers finally shut as by 
joining framework coding with gem topologies, time for a forwarder to include the 
remote medium can be diminished. 
 In 2016 [8] proposed by creators Jian Kuang and Shun-Zheng Yu tended to 
the issue as a portability based forward hub determination calculation is proposed, 
which has a tendency to choose the less versatility hubs as the forward ones.In this 
paper they utilize a method called forward hub choice algorithm.The creators at long 
last finished up as The hub's portability and accessible connection limit are considered 
in content disclosure and substance conveyance strategies. 
 In 2014 [9] Lixin Wang, et al proposed to Physical Interference using the 
strategy Minimum-Latency Broadcasting Schedule (MLBS) calculation. The makers 
kept an eye on the issue as the MLBS with Duty-Cycled circumstances (MLBSDC) 
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has been particularly gathered in graph based impedance models, for instance, the 
tradition impediment model.It is finally shut as it makes powerful theory 
computations for MLBSDC in multihop remote frameworks with commitment cycled 
circumstances under the physical block appear. 
 In 2014 [10] proposed by the creators K. Aravindhan, et al.The creators 
tended to the issue as the convention uses the separation strategy to choose sending 
hubs and furthermore the outcomes to accomplish high reachability. In this paper they 
utilized a system called Position Based Routing Protocol. 
 In 2014 [11] proposed by the creators Chieh-Hao Chang, et al.The creators 
utilized the procedure called need based system coding communicate convention 
(PNCB) algorithm. The issue tended to in this paper is the need based stop 
anticipation component to keep away from deadlocks. The makers finally shut it as to 
appreciate the many-to-all MTB issue with compose coding in a totally scattered 
manner, we have developed a need based framework coding convey (PNCB) 
tradition. 
 In 2018 Iran Ramezanipour, et al [12] proposed the method Optimization 
algorithm. The creators tended to the issue as Poisson point process is used to show 
the spreads of the center points and the impediment brought about by the approved 
customers for the sensor hubs. It is finally wrapped up as the effect of retrans-mission 
and power outage necessity on the power usage and imperativeness adequacy of the 
framework contemplating different framework densities. 
In 2018 [13] proposed by the creators Shuai Wang, et al.The strategy utilized in this 
paper is mShare algorithm. The issue tended to will be to show the adaptability of our 
arrangement, we test mShare in three settings:unicast, savvy coordinating, and data 
accumulation.It is at long last finished up as the execution of mShare is assessed with 
huge scale arrange recreations and physical testbed tests running on USRP. 
 In 2018 [14] the creators tended to the issue as a Coexistence-Aware(CA) 
steering plan, in light of the meaning of a novel association cost metric. The 
methodology used in this paper is Coexistence-Aware (CA) coordinating arrangement 
calculation. The makers shut as they have exhibited that CA plan can tuned to trade 
off the accomplished organize throughput and the ordinary number of bounces. 
 In 2018 Antonio Furtado, et al proposed [15] in this paper they utilize the 
method called MAC plot algorithm. They tended to the issue as determining the 
throughput accomplished by the cross-layer plan, by exhibiting the execution of the 
PHY-layer and the subjective MAC conspire. It is at long last finished up as judicious 
capacity which is registered by an insertion procedure. The portrayal of the PHY-
layer execution considers the way misfortune impact, little and huge scale blurring. 
 In 2018 utilizing the method CSR plot calculation the creators Jusik Yun, et 
al [16] The creators tended to the issue as to guarantee information transmission 
dependability indeed, even against such ambushes, in this letter a concentrated trust 
based secure coordinating (CSR) conspire. It is at long last finished up as CSR 
enhances the steering execution by keeping away from malignant hubs and 
successfully confining false trust. 
 In 2018 [17] proposed by the creators gibson chengetanai. In this paper they 
utilized the plan called AODV steering protocol. They tended to the issue as Mobile 
impromptu system (MANET) is a sort of remote system that does not require any 
current framework for it to be operational.  
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 In 2017 Khalid A. Darabkh, et al proposed [18] In this paper they utilized the 
plan Limit based Bunch Head Replacement (C-DTB-CHR) convention. They kept an 
eye on the issue as Head Replacement (C-DTB-CHR) tradition that essentially goes 
for enhancing essentialness through limiting the quantity of re-grouping operations. It 
is at long last finished up as hubs won't serve group heads any more on the off chance 
that they have effectively played this part. 
 In 2017 rasha samir, et al proposed [19] Exploring the impact of different 
group structures on vitality utilization and end-to-end delay in Cognitive Radio 
Wireless Sensor Networks. In this paper they tended to the issue as investigate three 
distinctive Cognitive Radio Wireless Sensor Networks (CRWSNs). In this paper they 
utilize the method CRWSN conspire algorithm. It is at long last finished up as so as to 
build vitality proficiency, the multi-bounce bunch structure is proposed. 
 In 2017 Hongjuan Yang, et al proposed [20] In this paper they utilize the 
procedure CQPNC scheme. The issue tended to here is in CQPNC contrive, two 
source center points first use quadrature bearers to transmit signals in the meantime, 
which are gotten and prepared. It is finally shut as reenact the BER and throughput 
displays of TC, CNC and CQPNC in different gathering device conditions. 

3   Proposed Work 

3.1  Throughput Maximization Using Energy Harvesting Algor ithm 

 
Different time area approaches have been proposed for decreasing the quantity of 
converse quick Fourier change (IFFT) tasks required to produce the competitor 
motions in all pass channel plans. Be that as it may, the subsequent time-area created 
signals are to some degree associated, and in this way the PAPR decrease execution is 
genuinely debased. In like manner, the present examination proposes a novel PAPR 
decrease strategy in which recurrence space stage pivot, cyclic moving, complex 
conjugate, and sub-transporter inversion tasks are altogether utilized so as to build the 
assorted variety of the competitor signals. Besides, to go around the numerous IFFT 
issue, the majority of the recurrence area tasks are changed over into time-space 
reciprocals. It is shown that the sub-transporter distributing re-gathering frames are 
basic to recognizing low- eccentrics time-zone indistinguishable exercises. In 
addition, it is indicated numerically that the computational intricacy of the proposed 
calculation called vitality proportion calculation is essentially lower than that of the 
all pass channel technique and the PAPR decrease execution is inside 0.001 dB of that 
of all pass channel. All around, the results demonstrate that among most of the low-
multifaceted nature structures proposed in the composition, the system proposed in 
this examination most almost approximates the PAPR decline execution of the 
ordinary all pass channel plot. 

 
ALGORITHM 
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FFT = 64; 
Subcarrier = 52; 
Symbol = 52; 
Bits = 10000; 
SPR = [0:10]; 
SPRindB = SPR + 10*log10(Subcarrier/FFT) + 10*log10(64/80);  
for Iteration = 1:length(SPR) 
 Input = rand(1,Symbol*Bits) > 0.5; Orthogonal = 2*Input-1; 
Orthogonal = reshape(Orthogonal,Symbol,Bits).'; 
PilotData = [zeros(Bits,6) Orthogonal(:,[1:Symbol/2]) zeros(Bits,1)

 Orthogonal(:,[Symbol/2+1:Symbol]) zeros(Bits,5)] ; 
FFT_Transform = (FFT/sqrt(Subcarrier))*ifft(fftshift(PilotData.')).';  
FFT_Transform = [FFT_Transform(:,[49:64]) FFT_Transform];  
FFT_Transform = reshape(FFT_Transform.',1,Bits*80); 
Noise = 1/sqrt(2)*[randn(1,Bits*80) + 1i*randn(1,Bits*80)]; 
Channel = sqrt(80/64)*FFT_Transform + 10^(-SPRindB(Iteration)/20)*Noise;  
Channel = reshape(Channel.',80,Bits).'; 
Channel = Channel(:,[17:80]); 
FFT_Reverse = (sqrt(Subcarrier)/FFT)*fftshift(fft(Channel.')).'; 
 Synchronize = FFT_Reverse(:,[6+[1:Symbol/2] 7+[Symbol/2+1:Symbol] ]);  
Real = 2*floor(real(Synchronize/2)) + 1; 
Real(Real>1) = +1; 
Real(Real<-1) = -1;  
Normalize = (Real+1)/2; 
Normalize = reshape(Normalize.',Symbol*Bits,1).'; 
 PD_Estimate(Iteration) = size(find(Normalize - Input),2);  
PD = PD_Estimate/(Bits*Symbol); SPR=linspace(5,15,11); 
 

 
Fig.1.Throughput maximization 
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3.2  Spectrum Shar ing, Receiver  Power  Ratio Reduction And Reduction In 
Power  Leakage Effect 

  
This is finished by detecting the adjustment in flag quality over various saved 
communicate remote system sub-transporters with the goal that the return of the 
essential client is immediately distinguished. In addition, the communicate remote 
system impedances, for example, control spillage, Spectrum sharing, Receiver Power 
Ratio Reduction, Reduction in Power Leakage Effect, researched and their effect on 
the proposed strategy is considered. Both investigation and reproduction demonstrate 
that the vitality Harvesting calculation can viably and precisely identify the presence 
of the essential client. Moreover, our technique accomplishes high invulnerability to 
recurrence particular blurring channels for both single and various get reception 
apparatus frameworks, with a multifaceted nature that is roughly twice that of an 
ordinary vitality identifier. 

Fig.1.Power leakage effect 
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Fig.3.spectrum sharing 

 

3.3  Capacity Maximization Using Modified Water -Filling Algor ithm 

 
In present correspondence we create proposed water filling calculation for multihop 
communicate on coordinated non-cyclic remote systems blurring channel (Rayleigh 
Fading channel). Multihop communicate on coordinated non-cyclic remote systems 
turns into the picked adjustment procedure for remote correspondence. Diverse entries 
or minimal base stations send self-ruling coded information to different compact 
terminals through symmetrical Code division multiplexing channels. Multihop 
communicate on coordinated non-cyclic remote systems is a promising high 
information rate interface innovation. It is outstanding the limit of multihop 
communicate on coordinated non- cyclic remote systems can be altogether improved 
by utilizing an appropriate power spending portion in remote cell organize. The 
particular esteem deterioration and water filling calculation have been utilized to 
gauge the execution of multihop communicate on coordinated non-cyclic remote 
systems incorporated framework. Right when Nt transmit and Nr addressed recieving 
wires are used, power outage limit is extended. In multihop convey on composed non-
cyclic remote frameworks we transmit particular stream of data through different 
gathering mechanical assemblies. 
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3.4   Zero Forcing Beam Forming (ZFBF) 

 
We consider the two most obvious straight precoders, conjugate beamforming and 
zero- compelling, concerning net apparition adequacy and transmitted imperativeness 
profitability in an unraveled single-cell circumstance where spread is spoken to by 
free Rayleigh obscuring, and where channel-state information (CSI) getting and data 
transmission are both performed in the midst of a short soundness interval. A 
powerful clamor examination of the pre-coded forward channel yields express lower 
limits on net limit which represent CSI securing overhead and blunders just as the 
sub-optimality of the pre-coders. In this way the breaking points deliver trade off 
curves between transmitted essentialness capability and net ridiculous viability. For 
high powerful viability and low imperativeness capability zero-compelling beats 
conjugate column confining, while at low ridiculous efficiency and high essentialness 
adequacy the opposite holds. 
 

 
 

Fig.4. Block chart of synchronization blunders concealment calculation 
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Fig.5. BER vs SNR 
 

Table-1: CFO and Bit error rate 

 
CFO Bit Error Rate 

0 0.0789 
0.0500 0.0374 
0.1000 0.0126 
0.1500 0.0024 
0.2000 0.0002 
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4    Exper imental Results 
 

 
 

Fig.6.SFO estimation 
   
 

Fig.7.Capacity maximization 
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Fig.8.BER performance 

 
 

5    Conclusion 

 
Remote Sensor Networks (WSN), specialists have proposed diverse steering 
conventions, yet they had a few issues in acquiring the ideal throughput in a 
productive way.The proposed framework gives expansion of throughput and low 
mistake rate.The crest normal power proportion and intercarrier impedance are 
diminished to evaluate the framework channel. So as to beat the absence of Quality of 
administration, vitality gathering for remote sensor organize application is proposed 
in this paper. It has favorable circumstances like limited control messages, re-ease of 
use of data transfer capacity, and upgraded control. In our work, it depends on the 
pragmatic channel estimation calculation, the channel estimation mistakes are first 
determined and after that the hearty asset allotment issue has been figured. The 
structure of the perfect ground- breaking precoder is first construed, in light of which 
the improvement issue will be modified in a general sense. we have settled the vitality 
amplification, successful range sharing and direct estimation in a WSN organize. 
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Abstract. Healthcare is a very important aspect in human life, but it should not 
be considered to be important for few people only. The population in the elder 
age group has substantially increased worldwide. Today most of the sick and 
elderly people are living alone at home, due to the high cost in consistent moni-
toring of health and expensive healthcare facilities at hospitals / nursing homes. 
To overcome this hurdle and bring health care to the aid of a common man too, 
a latest technology to monitor health via Remote health monitoring through 
telehealth application is implemented to monitor elders and new born babies. 
Remote health care monitoring system is made possible through wearable an-
tenna. Modern communication and information technologies offers capable and 
cost effective solution that allows elders and the sick to be under un interrupted 
monitoring and still continue to live in their homes instead of expensive nursing 
home / hospital care. These Wearable antennas are fabricated by Nonwoven 
Conductive Fabrics (NWCFs) technology and used for measuring physiological 
signals (ECG, EMG, HR, BP, EDA, and RR) from human body. The wearable 
antenna transmits data through the 5G technology. The 5G technology supports 
sub-6 GHz frequency band and its range is 3.3-4.4 GHz. The NWCFs based 
wearable antennas are low cost, washable, without fraying problem and com-
fortable to the users. To highlight the suitability of the latest fabrication tech-
nique and to emphasize its benefits the proposed antenna is simulated to get the 
desired results. 

 mvanitha1073@gmail.com, rameshsvk@gmail.com 

Keywords: Remote health monitoring; Wearable antenna; NWCFs; Physiolog-
ical signals  

1 Introduction 

Life expectancy has been dramatically increasing worldwide due to significant devel-
opments in latest healthcare amenities and medicines available for elders. Many el-
ders live alone at home due to the increasing cost of the prescribed drugs, medical 
instruments, and hospital care. Therefore, it is essential to develop and implement 
new approaches and technologies in order to provide better health care monitoring 
services at an affordable cost to all the elderly and sick people. Remote healthcare 
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monitoring allows elderly people to continue to undergo treatment and live at home 
rather than in expensive healthcare facilities [1]. Smart home may allow the elderly to 
stay in their home by using IoT wireless technology [2]. The health care monitoring 
system equipped with non-invasive and unobtrusive wearable antennas. The antennas 
have the ability to measure the human physiological signals such as electromyogram 
(EMG), electrocardiogram (ECG), heart rate (HR), body temperature, blood pressure 
(BP), and respiration rate (RR) . The wearable antennas are used in GPS-GSM based 
tracking system by using logo antenna in leather bags [3]. In remote wireless health 
care monitoring system biosensor is placed on the human body for measuring physio-
logical signals and transmitted over the ZigBee technology [4].   Fabrication tech-
niques for wearable antenna are fabricated using conductive materials like copper 
tape, adhesive conductive fabric, and conductive thread [5]. The wearable antennas 
are fabricated by two technologies: the first technology is a nonwoven conductive 
fabric technology, whereas the second technology is embroidered conductive threads 
[6]. Nonwoven conductive fabric technology has quickly replaced the traditional E-
textiles because NWCFs includes flexibility, mechanical resistance, washables, and 
conductivity. The cutting plotter can be efficiently used for shaping the antenna into 
smaller sizes and complicated geometries [7]. Embroidered conductive thread is much 
suitable, to be used with commercial sewing mechanism. Conductive threads are em-
broidered by hand, because CAD controlled sewing machine are not available [8]. 
These two fabrication technologies offer antennas at lower cost, wash ability, high 
spatial resolution and no fraying problem. Wearable antenna-based health monitoring 
systems may include different type of flexible antennas that can be integrated into 
clothes, textile fibers and elastic bands. Wearable antennas are fully stitched with 
clothes and they remotely transmit or receive the antenna data by using 5G technolo-
gy. 

 

 
Fig.1. General architecture of a wireless monitoring system. 

The 5G technology is also affordable, consumes less power with high data transmis-
sion and high capacity. The wireless health monitoring system for elderly and new 
born babies is shown in Fig 1 [6]. There are four main blocks are used in human 
health monitoring: 

a) The RF front end blocks include RX/TX unit of antennas. 
b) A microcontroller block processing the data received from sensor building 

block. It includes processor, memory and input/output peripherals. 
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c) The sensor block used for measure physiological signals from human body. 
d) The power supply unit necessary for all above blocks. 

 Wearable antenna-based health monitoring systems may include different type of 
flexible antennas that can be integrated into clothes, textile fibers and elastic bands. 
Wearable antennas are fully stitched with clothes and remotely transmitting or receiv-
ing the antenna data by using 5G technologies. The 5G technology includes afforda-
ble, low power consumption, high data rate and high capacity. The paper is structured 
as follows. In section 2, the fabrication techniques of antennas are explained. In sec-
tion 3, antenna structure, design and simulation are explained. In section 4, simulation 
result compare with expected result. Finally, in section 5, conclusions are drawn. 

2  Wearable Antenna Fabrication Techniques 

Wearable antenna fabrication includes four techniques: 
a) Conductive Fabrics [3,7] 
b) Conductive threads [8] 
c) E-textiles  
d) Inks  

 The Nonwoven Conductive Fabrics and Conductive Thread technology has better 
spatial resolution and better performance than other techniques.  

 
 
 
 
 
 
 
 
 
  

Table 1.  Comparison between Wearable antenna Fabrication techniques 

Characteristics                    Conductive materials 
                                        NWCFs                        Thread                        Electro-textiles                    Inks 

Conductivity                          High  Low High Low 
  High Low Low 
 No Yes No 
 Yes Yes Yes 
        High High Low 

Spatial Resolution  High 
Fraying No 
Wash ability Yes 
Cost Low 
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3  Antenna Structure and Design 

The rectangular Microstrip patch antenna is shown  in Figure 3. Copper annealed 
material is mostly used for designing a rectangular patch and ground plane with mate-
rial thickness is 0.008 mm. A jeans material is used as a substrate with dielectric con-
stant  =1.67, thickness h=0.8 mm and loss tangent, tan =0.01. 

 

 
Fig. 2. General Basic Rectangular Patch Antenna 

 
Basic design equations of Rectangular Microstrip Patch Antenna are given below[9]. 
The width of rectangular patch is given by: 

0 2
2 1r r

CW
f ε
 

=   +                                       
  
 (1) 

W- Width of the patch  

C0- Velocity of light in free space 

fr- Resonant frequency 

εr- Dielectric constant of the substrate 

Effective dielectric constant is given by: 

1
21 1 1 12

2 2
r r

reff
h

W
ε εε

−

+ −  = + +                     
   (2) 

 

εr- Dielectric constant of the substrate  
h- Height of the dielectric substrate 
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W- Width of the patch 
The extended length of patch is given by: 

 

( )

( )

0.3 0.264
0.412

0.258 0.8

reff

reff

W
L h

Wh
h

ε

ε

 + + ∆  =
 − + 
                     

   (3) 

 

The effective length of patch is given by: 

 

2effL L L= + ∆
                                                

    (4) 

L – length of patch  
L∆

-

- Extended length of patch  

The length of patch is given by: 
 

0 0

1 2
2 r reff

L L
f ε µ ε

= − ∆
                                            

  
 (5) 

 
The length of ground plane is given by: 

*3Lg L=                                                             
  
  (6) 

The width of ground plane is given by: 

*2Wg W=                                                     
  
  (7)  
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The length of slot is given by: 

( )
2.72 2.72

L Wc or=
                                                       

   
(8) 

The width of slot is given by: 

10
cd =

                                                             
  
 (9) 

The rectangular patch antenna dimensions are calculated by using above equations. 
The antenna dimensions are given in Table 2. 

Table 2. Calculated Antenna dimensions using Rectangular Microstrip patch equations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Parameters                                                                                                Dimensions (mm) 
Patch length 30.25  
Patch width 34.62 
Ground plane length and Substrate length 64.37 
Ground width length and Substrate width 69.24 
Feed line length 12 
Feed line width 2.922 
Matching line length 7.0 
Matching line width 0.778 
Slot length 12.5 
Slot width 0.8 

Metal thickness 0.008 
Substrate height 0.8 
Substrate dielectric constant ( rε ) 1.67 (unit less) 

Center frequency 3.7 GHz 
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Fig.3. Proposed antenna structure: (a) Rectangular patch antenna with offset feed; (b) Proposed 
antenna structure; (c) Proposed antenna with joined hand shape logo; (d) Proposed antenna with 

dimensions 

4 Result and Discussion 

The antenna design is simulated using 3D Electromagnetic (EM) Simulation tool of 
CST Microwave studio [12]. The designed antenna is simulated and measured the 
value of reflection coefficient, VSWR, gain of an antenna and radiation pattern of 
antenna. The reflection coefficient also called as return loss. The return loss is the loss 
of power in the signal reflected by a discontinuity in a transmission line. The simulat-
ed reflection coefficient (S11) plots are shown in Figure 4. The rectangular patch 
antenna without slot reflection coefficient value is -12.81 dB at 3.68 GHz and after 
introducing joined hand shape logo slot reflection coefficient value is -25.74 dB at 
3.644 GHz 

 
(a) 
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(b) 

Fig.4. Simulated reflection coefficient (S11). (a) Rectangular patch antenna without slot. (b) 
Rectangular patch antenna with slot. 

 
 
(a) 
 

 
(b) 
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Fig.5. Simulated VSWR. (a) Rectangular patch antenna without slot. (b) Rectangular patch 
antenna with slot. 

 

 
 
(a) 
 

 
 
(b) 

Fig.6. Simulated antenna gain. (a) Rectangular patch antenna without slot. (b) Rectangular 
patch antenna with slot. 

VSWR is a measure of how efficiently radio frequency power is transmitted from 
power source to load. The simulated VSWR plots are shown in Fig 5. The rectangular 
patch antenna without slot VSWR value is 1.59 at 3.68 GHz and after introducing 
joined hand shape logo slot VSWR value is 1.1 at 3.64 GHz. The gain of simulated 
designed antenna shown in Fig 6. The rectangular patch antenna without slot gain 
value is 8.2 dBi at 3.68 GHz and after introducing joined hand shape logo slot gain 
value is 8.0 dBi at 3.644 GHz. The radiation pattern of rectangular patch antenna 
without slot is shown in Fig 7. The proposed antenna radiation pattern with slot 
(joined hand shape logo) is shown in Fig 8. The radiation pattern includes xz-plane 
and yz-plane. 
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(a) 

 

 
(b) 

 

 
(c) 
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(d) 

 

Fig.7. Simulated antenna radiation pattern Rectangular patch antenna without slot. (a) Radia-
tion Pattern with designed antenna structure. (b) Radiation pattern in x-z plane. (c) Radiation 

pattern in y-z plane. (d) Radiation Pattern in x-y plane 

 

 
(a) 
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(b) 
 

 
(c) 
 

 
(d) 
 

Fig. 8. Simulated antenna radiation pattern of Rectangular patch antenna with slot. (a) Radia-
tion Pattern.  (b) Radiation pattern in x-z plane. (c) Radiation pattern in y-z plane. (d) Radiation 

pattern in x-y plane. 

Table 3. Comparison of the proposed antenna performance with expected results. 

 
Parameters Expected Result [6] Achieved Result 

Return Loss Above -10 dB -25.74 dB 
VSWR 1 to 2              1.1 
Antenna Gain Above 7 dBi 8.04 dBi  
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5 Conclusion 

In this work, the nonwoven conductive fabric based wearable antenna is designed and 
simulated using CST Microwave Software. The NWCFs based wearable antenna is 
easy to fabricate, as there is no fraying problem and comfortable to the users. The 
proposed antenna performances are compared with expected results. The proposed 
antenna return loss is -25.74 dB, VSWR is 1.1 and gain of antenna is 8.04 dBi. Final-
ly, the characteristics and feats of the projected antenna, with slot and without slot, 
have been calculated and discussed. 
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 Abstr act: Third generation partnership project has developed Long Term Evolution - 
Advanced (LTE-A) technology to enhance the system capacity. Further, frequency reuse 
concept has been adopted in order to meet the requirement of mobile data traffic. This creates 
Inter-Cell Interference (ICI) which limits the throughput of cell edge users in LTE - A network. 
To mitigate ICI, Region splitting based Resource Partitioning with reuse scheme (RRPR) is 
proposed in this research. The objective is to maximize the sum throughput and average 
throughput of macrocell. In the proposed RRPR scheme, the whole macrocell is divided into 
inner, centre and outer regions. The overlaid femtocell partially reuses the spectrum of 
macrocell. In a cluster of three cells, the total spectrum is partitioned into four non-overlapping 
sub bands. The outer region of macrocells is assigned with first three sub bands. The remaining 
one sub band is shared by with the corresponding centre region. The inner region reuses the sub 
band of outer region of two neighboring cells. The analysis is made with respect to sum 
throughput and average throughput. The radius of inner and centre region of macrocell is varied 
using Monte Carlo simulation process. The radius that results with maximum sum throughput is 
concluded as optimal region radii. The performance metrics of the proposed RRPR scheme is 
compared with region splitting based resource partitioning scheme. From the simulation result, 
the inference drawn is that, the maximum of 147.99% enhancement is achieved for both sum 
throughput and average throughput by the proposed RRPR scheme.  

 

Keywords – Inter Cell Interference, Long Term Evolution Advanced, Resource 
Partitioning with reuse scheme, frequency reuse, optimal region radii. 
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INTRODUCTION 

The next generation cellular network aims to enhance throughput of the cell edge 
users which in turn can increase the system throughput. To accomplish this, 
frequency reuse concept is introduced in LTE network [1]. In order to improve the 
system capacity, spectral efficiency and coverage of LTE system, Heterogeneous 
network (Het Net) concept has been introduced by 3GPP in release 10 [2]. It is 
referred as LTE-Advanced (LTE-A). In the Het Net scenario, the low power small 
cell base stations (micro / pico / femto) are overlaid on the high power macro base 
station. The small cell base stations are varied with in terms of coverage, nature of 
deployment and transmission power [3]. Among the small cells, femtocells are user 
deployed. Hence it can be a promising solution to enhance the system capacity. 
However, this imposes various challenges in LTE-A network namely, inter-cell 
and intra-cell interference, resource partitioning, Inter cell and intra RAT 
handover, scheduling and load balancing etc, [4].The inter-cell and intra-cell 
interference are identified as the major contribution factors for enhancing the 
Quality of Service (QoS) of cell edge users and system throughput. However, the 
intra cell interference is eliminated by orthogonal assignment of resource blocks in 
Orthogonal Frequency Division Multiple Access (OFDMA) technology [5]. It is 
used for down link transmission in both LTE and LTE-A networks. To increase the 
spectral efficiency and network throughput, frequency reuse concept is adopted in 
OFDMA based LTE-A network. Due to the reuse of same frequency resource by 
the neighboring macrocell, it may impose ICI. Further it limits the QoS of cell edge 
users. In the existing literatures, the solution of ICI can be classified as Interference 
Cancellation (IC), Interference Randomization (IR) and Interference Avoidance 
(IA) [6]. This research is limited to IA based ICI mitigation technique. In this 
technique, careful management of ICI is realized through the efficient resource 
partitioning schemes. The main objective of this research is to analyze the impact 
of region radii on maximization of macrocell sum throughput.  

 The remaining of the paper is organized as follows: The state of art related to 
the proposed research is presented in section II. Section III details the system 
model of the proposed RRP scheme. Section IV describes the performance analysis 
of the proposed research along with simulation results. Finally, section V 
highlights the paper with future work. 

 
II LITERATURE SURVEY 

This section presents the existing solutions that mitigate ICI in a two-tier 
femtocell network. The research is limited to frequency reuse concept adopted in IA 
technique. The macrocells are assumed to be center excited with omni directional 
antenna. 

The authors of [7] have developed the optimal Fractional Frequency Reuse 
(FFR) scheme through the dynamic strategy of resource allocation. The impact of 
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region radius on total throughput and User Satisfaction (US) are analyzed. It is 
concluded that, the maximum value of US is optimal in both static and mobile 
environment. Further, it is compared with Integer frequency reuse 1 (IFR1) and 
Integer frequency reuse 3 (IFR3) schemes. The inference drawn is that, the presented 
work performs better than the existing scheme with respect to total throughput. 

In [8], the authors presented Optimal Static FFR (OSFFR) scheme. In this 
scheme, the macrocell is divided into center and edge zone with six sectors. The 
whole spectrum is divided into seven sub bands in which only one sub-band is 
utilized by center zone UEs with FR1. Wherein, the remaining sub bands utilized by 
the edge zone UEs with FR6. Further, the femtocell of each region partially reuses the 
sub band of macrocell by considering the intra and inter-cell cross-tier interferences. 
The limitation found is that, higher number of sub bands and sectors increases the 
complexity and also femtocells are assigned with more sub bands. The considered 
metrics are outage probability, spectral efficiency and network throughput. The 
presented scheme is compared with strict FFR, soft FFR, and FFR-3. It is observed 
that, the developed scheme outperforms the existing schemes. 

In [9], the authors have analyzed ICI in LTE and LTE-A network through 
the simulation framework. In this study, the macrocell is divided into inner and outer 
region. They utilize four sub bands. In the cluster of three cells, three sub bands are 
utilized by the outer region and remaining one by the inner region. The optimal region 
radius is found by the following metrics. They are Jain’s Fairness Index, total 
throughput, and weighted throughput. It is inferred that the weighted throughput 
outperforms, than other two metrics.  

The authors of [10] have developed frequency partitioning method to 
mitigate cross-tier interference in a two tier LTE network. The entire macrocell is 
divided into inner and outer region. The outer region is divided into three sectors with 
directional antennas. The available spectrum is separately allocated to both uplink and 
downlink. It is further partitioned into four non-overlapping sub bands for both 
transmissions. The inner region is utilized by one sub band for macrocell / femtocell 
whereas the remaining sub bands are shared by both macrocell and femtocell. From 
the results, it is observed that the impact of inner region radius on interference power 
is within the acceptable limit. Further it is found that, inner region radius have not 
been extended to a wide range.  

In [11], the authors have determined the optimal value of inner region radius 
by an adaptive self-organizing frequency reuse scheme. The whole macrocell is 
divided into inner and outer regions. The available spectrum is partitioned into four 
sub bands. In this scheme, the inner region MUE is utilized by any of the sub-bands 
on the basis of considerable amount of total interference power. From the simulation 
result, the authors concluded that the optimal value of inner region radius is the radius 
that offer better user throughput of inner and outer region. The analysis is also 
extended for varied cell radius of macrocell and its transmission power. Further, the 
developed scheme is compared with traditional FFR scheme in terms of total 
throughput. 

In [12], the authors presented Region splitting based Resource Partitioning 
(RRP) scheme to enhance the throughput of indoor MUE. In this scheme, the 
macrocell is divided into inner, centre, and outer regions. The femtocells deployed in 
each region partially share the spectrum of the corresponding macrocell. In a cluster 
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of three cells, the whole spectrum is partitioned into four sub-bands. These sub-bands 
are utilized by both macro and femtocell in order to mitigate the inter and intra-cell 
cross tier interference. Simulation analyses in terms of (i) throughput of indoor MUE 
with respect to varied number of femtocells (ii) MUE devices (iii) position and 
transmission power of femtocell are made. Further, the developed scheme has been 
compared with a traditional FFR scheme in terms of inner region radius. It is inferred 
that, the enhancement of 29.7% has been achieved.  

From the existing literature, the resource partitioning between macro and 
femtocells are made in terms of partition of macrocell region, inter and intra cell 
cross-tier interference, frequency reuse, and overlaid femtocells. The authors in [7], 
[9] & [11], have converged optimal region radius by the following metrics. They are 
US, JI, total throughput, weighted throughput, and throughput of each region. The 
authors in [8] have considered the macrocell coverage into both directional and omni 
directional antennas. Further, it is found that the outage probability of the macrocell 
decreases by assigning more sub-bands to femtocell. The work presented in [10], have 
limited the region radius analyses to two different radii. 

The authors in [12] have analyzed the impact of inner region radius on inner 
region throughput. However, the impact of region radii on sum throughput of 
macrocell can be analyzed. Hence, optimal region radii can be arrived to maximize 
the sum throughput. In this research, Region splitting based Resource Partitioning 
with reuse (RRPR) scheme is proposed to overcome the above limitations, thereby 
enhance the average throughput and system throughput. 

In the proposed RRPR scheme, the macrocell region is partitioned into three, 
namely inner, centre, and outer. In a cluster of three cells, the whole frequency 
spectrum is divided into four non-overlapping sub-bands. They are ‘a’, ‘b’, ‘c’, &‘d’. 
The sub-bands ‘a’, ‘b’ & ‘c’ are utilized by outer region and sub-band ‘d’ is further 
divided into three parts, namely ‘d1’, ‘d2’, & ‘d3’. It is used by centre region. The 
inner region of macrocell reuses the sub-band of outer region of the two neighboring 
macrocells. Similarly, the femtocells deployed in each region partially reuses the sub-
band of macrocell to mitigate the inter and intra-cell cross tier interference.  

The objective of the proposed scheme is to analyze the impact of region radii 
on maximization of sum throughput and average throughput of MUE. Therefore, in 
order to achieve the objective, the optimal value of region radii is determined by the 
Monte Carlo Simulation process. 

II. PROPOSED METHODOLOGY 
This section presents the system model and methodology of the proposed 

RRPR scheme. 
3.1 System model 

The system model of the proposed RRPR scheme is presented in this section. 
Further, the impact of region radii on sum throughput and average throughput of 
MUE is investigated. In this model, the femtocell deployed over a macrocell is 
considered. It partially reuses the spectrum of the corresponding macrocell. This kind 
of spectrum sharing is considered for downlink transmission. Let ‘m’ be the macrocell 
which is divided into inner region (IR), centre region (CR), and outer region (OR). 
Let ‘f’ be the femtocell which is located in the boundary of inner region. It is 
illustrated in figure 1. 
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Let RI, RC, RM, and Rf

 

 be the radius of inner region, centre region, 
macrocell and femtocell respectively. Let ‘x’ be the total number of MUES (x=100) 
which are randomly distributed within the macrocell. In this research, the region radii 
which maximize the sum throughput and average throughput of MUE are considered 
as one of the important design parameter. 

Fig. 1. System model 
3.2 Proposed methodology 

 

 
Fig. 2. work flow of the proposed methodology 

 
The work flow of the proposed methodology is shown in Figure 2. The following 

modules are detailed below:.  
(i) Formation of LTE HetNet  scenario 
(ii) RRP scheme with reuse approach 
(iii) Computation of Performance metrics 
(iv) Optimal region radii selection procedure 

 
LTE - HetNet scenar io 
        The femtocell overlaid within the corresponding macrocell is formed as a 

LTE HetNet which is shown in figure 3. In order to analyze the interference 
experienced by indoor MUE, a two-tier network with seven cell system structure is 
considered. In this scenario, the macrocell is center excited with omni directional 
antenna. The impact of inter and intra-cell cross tier interference on performance 
metrics are analyzed by the proposed RRPR scheme. It is detailed in the next section. 
Centre cell ‘1’ is considered as serving cell while remaining six cells are taken as 
interfering cells. 
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Fig. 3. LTE - Heterogeneous Network with seven cell structure 

 
Region splitting based resource partitioning with reuse scheme  

In a cluster of three cells, the whole spectrum is divided into four non-over 
lapping sub bands. In which three sub bands are utilized by outer region of macrocell 
with Frequency Reuse Factor -3 (FRF-3). Whereas, the remaining one part shared by 
the centre region with FRF-3. However, the inner region of macrocell reuses the 
spectrum of outer region of two neighboring macrocells which resulting enhancement 
in spectral efficiency. 

The detailed procedure of the resource partitioning in the proposed RRPR 
approach is presented in Figure 4. 

 
Fig. 4. Resource partitioning strategy of RRPR scheme 

The total spectrum ‘γ’ is partitioned into ‘a’, ‘b’, ‘c’, and ‘d’ sub-bands. These sub 
bands are used by a cluster of three cells cells 1, 2 and 3 as shown in Figure 3. The 
sub band ‘d’ is further divided into ‘d1’, ‘d2’, and ‘d3’. Here the femtocells are 
positioned in each region. They partially reuse the sub band of macrocell. The 
detailed description of each sub band is mentioned in the figure 4. Thus the resource 
partitioning strategy of proposed RRPR scheme mitigates the inter and intra cell 
interference. 
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The total spectrum ‘γ’ is partitioned into ‘a’, ‘b’, ‘c’, and ‘d’ sub-bands. These sub 
bands are used by a cluster of three cells cells 1, 2 and 3 as shown in Figure 3. The 
sub band ‘d’ is further divided into ‘d1’, ‘d2’, and ‘d3

Computation of performance metrics 

’. Here the femtocells are 
positioned in each region. They partially reuse the sub band of macrocell. The 
detailed description of each sub band is mentioned in the figure 4. Thus the resource 
partitioning strategy of proposed RRPR scheme mitigates the inter and intra cell 
interference. 

The calculation of performance metrics is detailed in this section. The 
computation of (i) sub channel (ii) SINR and (iii) data rate are included in the 
calculation performance metrics. They are detailed below. 
Computation of sub channel   

The amount of sub channels required for each region is calculated based on their 
area of coverage. It is calculated using the following expressions.  

γI = � RI
RM
�
2
∗ γ                                                                                    (1) 

γC = Min �γ
4

, �γ − γI��                                                                       (2) 

γO = Min �γ
4

, �γ − (γI + γC)��                                                           (3) 
 Where γ is the total sub channels and γ I, γC, γO

Computation of SINR 

, are the amount of sub 
channels required by inner, centre and outer region respectively. 

In OFDMA based cellular network, the SINR is calculated using equation (4) [13]. 
βx,φ =   P1,φ G1,x

NO∆f+∑ �Px,k,φGx,k,φ�k
m=1  +∑ �Px,f,φGx,f,φ�f=1

                                 (4) 

Where βx,φ is the SINR experienced by indoor MUEs, ‘x’ by the operating 
sub-band of ‘φ’ where φ ϵ‘a’, ‘b’, ‘c’, & ‘d1’ and x ϵ MUE of IR, CR, OR. Let P1,φ, 
and G1,x be the transmitting power and its corresponding channel gain of serving base 
station ‘1’ and x respectively. Where Px,k,φ, and Px,f,φ are the interference power 
received from ‘k’ interfering macro base stations and one femtocell respectively. The 
corresponding channel gains are represented by Gx,k,φ, Gx,f,φ
Computation of Data rate 

. 

With reference to the previous case, the data rate Cx,φ

Cx,φ =  ∆flog2 �1 + σ βx,φ�                                                             (5) 

 of indoor MUE is 
represented in equation (5).   

Where βx,φ is the SINR of indoor MUEs (‘x’). ∆ f

Computation of Sum throughput 

 and 𝜎 represents sub carrier 
spacing and the target Bit Error Rate (BER) respectively. Where 𝜎 is the constant 
term and it is given by 𝜎 = -1.5/ln (5BER). 

The sum throughput of indoor MUEs is calculated by using the following 
equation [13]. It is represented by ωx

ω𝑥 = ∑ ∑ 𝛼𝑥,𝜑φ Cx,φ𝑥                                                                        (6) 
. 

Where αx,φ
α

 is the sub band allocation index, its value is given by the following  
x,φ

        =  0; Otherwise 
  =   1 ; MUE assigned by sub band ‘φ’,  
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Computation of Average throughput of MUE 
Similarly, the average throughput of individual MUE is calculated below. It is 

denoted by Cavg

        Cavg =
∑ ∑ αx,φαx,φφ Cx,φx

x
                                                             (7) 

.  

Hence, amount of sub channels, region radii, are identified as the major 
contribution factors in maximizing the objective. 

The procedure of determination of region radii is presented in this section. It is 
illustrated in figure 7. Initially the LTE HetNet consisting of one macrocell with one 
overlaid femtocell is considered. Then, the following network parameters are defined. 
They are: radius of macrocell and femtocell, deployment of indoor MUEs. In the 
procedure, the minimum of one sub channel to be utilized by each region is taken as 
the assumption. Let RIC be the ratio of inner region radius to centre region radius and 
let RCM be the ratio between centre region radius and macrocell radius. The 
performance metrics are computed for all possible range of RIC and RCM. 

The optimal radii selection procedure 

 

 
Fig. 5. Detailed procedures of optimal selection region radii 
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4. Results and Discussion 
The outcome of the proposed RRPR scheme is presented in this section. The 

performance analysis in terms of sum throughput and average throughput is 
investigated for varied range of center region radius and its corresponding inner 
region radius. It is simulated using MatLab 2014 version. The following range of 
RCM and its corresponding RIC is considered based on the assumption. They are 
RCM = {0.3, 0.4, .….0.8, 0.9} and RIC = {0.2, 0.3,….0.7, 0.8}. 

 
Table 1. Simulation Parameters 

 
4.1 Optimal region radii of the proposed RRPR scheme 

This section presents the optimal region radii of the proposed RRPR scheme. The 
impact of region radii on macrocell sum throughput is analyzed for fixed value of 
centre region radius (RC) and its corresponding inner region radius (RI). It is 
illustrated in figure 6. The optimal value of region radii which maximizes the average 
value of sum throughput is found using Monte Carlo process of 1000 iterations. The 
inference drawn from the result is that, the average value of maximum sum 
throughput is achieved when RCM = 0.9 and RIC = 0.8. The reason is that, the inner 
region of macrocell reused 100% of sub channel of the outer region of two 
neighboring cells. Further, it is observed that, the sub channel utilized by centre and 
outer region remains same with in minimal level when RCM is increased from 0.3 to 
0.9. Hence it is concluded that, the optimal sum throughput at RCM = 0.9 and RIC = 
0.8 is configured as the optimal radii by the proposed RRPR scheme.   

Parameter Value 
Radius of macrocell 1000m 
Radius of femtocell 10m 
Transmit power of eNB 46dBm 
Transmit power femtocell  20dbm 
Carrier frequency  2 GHz 
System bandwidth  10 MHz 
Number of sub channels  48 
Minimum distance between indoor 
MUE & MBS,  MUE & femtocell  

35m ,  0.2m 

Path loss (db)between eNB and 
indoorMUE 

15.3+37.6 log10*R1+ Low, R1 in ‘m’ 

Path loss (db) between femtocell and 
indoorMUE 

38.46 + 20log10*R2 +7db,0< R2≤ 
10,R2 in m’ 

Number of eNB 1 
Number of femtocell 1 
Number of MUE 100 
Antenna pattern Omni directional 
Modulation Scheme 64 QAM 
Sub carrier spacing (∆f) 15KHz 
Wall penetration loss(Low) 20db 
White noise power density (No) -174dBm/Hz 
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Fig. 6. Impact of region radii on Sum throughput of marcocell 

 
Fig. 7. Average throughput of MUE at optimal radii 

4.2 Impact of region radii on average throughput of MUE 
Similarly, the average throughput of MUE is computed for different range of 

region radii. It is presented in figure 7. The inference drawn is that, the maximum of 
5.75 Mbps is achieved by individual MUE when RCM = 0.9 and RIC = 0.8                   
4.3 Impact of reuse on macrocell sum throughput and average throughput of 
MUE in the proposed RRPR and RRP scheme 

This section presents the impact of reuse concept on macrocell sum 
throughput and average throughput of MUE. The above performance metrics are 
analyzed based on with and without adaptation of frequency reuse in the RRPR and 
RRP scheme respectively. It is illustrated in figure 8(a) & 8(b). In the RRP scheme, 
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the optimal region radii arrived at RC = RI = 0.5, whereas RCM = 0.9 and RIC = 0.8 
for RRPR.  

  From the results it is inferred that, 147.99% enhancement in macrocell sum 
throughput and average throughput is achieved by the proposed RRPR scheme. This 
is achieved when 100% of sub channel of two neighboring macrocells are reused by 
the inner region of reference cell. Hence it is observed that, the proposed RRPR 
scheme is more spectral efficient which resulting enhancement in sum throughput and 
average throughput. Further, it is concluded that, the service provider can configure 
the macrocell by the proposed RRPR scheme, when density of MUEs is higher in the 
configured region radii. Whereas, RRP is adopted for lesser number of MUEs are 
positioned in the inner region.   

                 
(a) Sum throughput of macrocell                       b) Average throughput of MUE 
                     
              Fig. 8.performance metrics of RRPR and RRP scheme at optimal radii 

 
V. CONCLUSIONS AND FUTURE WORK 

In this research, region splitting based resource partitioning with reuse scheme is 
proposed in order to maximize the sum throughput and average throughput of 
macrocell. In the proposed scheme, the whole macrocell has been divided into inner, 
centre and outer regions. In a cluster of three cells, the total spectrum has been 
partitioned into four non-overlapping sub bands. The outer region of macrocells has 
been assigned by the first three sub bands. The remaining one sub band has been 
shared by its corresponding centre region. While the inner region had reuse the sub 
band of outer region of two neighboring macrocells. The overlaid femtocell placed in 
the boundary of inner region partially reuses the spectrum of inner region. The 
analysis has been carried out with respect to sum throughput and average throughput 
of macro user equipment. The region radii which maximized the sum throughput of 
macrocell have been determined by the Monte Carlo process. From the simulation 
result, the region radii which results in maximum sum throughput of 575.85 Mbps at 
RCM = 0.9 and RIC = 0.8 is concluded as the optimal region radii. 

The proposed RRPR scheme is compared with region splitting based 
resource partitioning in terms of sum throughput and average throughput of MUE at 
optimal region radii. The inference drawn is that, 147.99% of enhancement has been 
achieved in both sum throughput and average throughput of MUE. The proposed 
scheme can further be extended to the analysis of total network throughput. 
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 Abstract. This paper elucidates the different types of attacks such as IP attack, 
URL attack, DOS attack, phishing during a file transfer. The objective is to 
provide a single platform for file transfer that can identify and resolve pervasive 
attacks in networking. A web application is developed for this purpose. When a 
file is transferred from the sender to the receiver it is transported through a se-
cure FTP channel. An attacker can easily manipulate the channel to retrieve the 
file. The sender generates a secret key during transfer which is shared with the 
receiver. Using DES encryption, the file is encrypted and decrypted at the send-
er and receiver side respectively. When it is transferred through a channel, the 
file is stored in the buffer area for quick access. The attacks are monitored and 
reported to the administrator if it occurs. An administrator monitors the channel 
during transfer so that any malicious act can be identified and resolved then and 
there. The file is not obtained by the receiver if an attack takes place. In case of 
an attack the IP address of the attacker is stored in a database and the file is de-
stroyed by the administrator so that the attacker cannot retrieve it. If no attack 
occurs and the file is received by the receiver, and an acknowledgement is sent 
to the sender. On the receiver end, the IP address of the receiver provided by the 
sender is verified before it can be allowed to be decrypted by the receiver using 
the secret key shared. This way the file is completely secured and any attack 
that takes place can be detected and the source of attack can be determined. 
These schemes allow secure file transfer in any external environment of any 
type of files such as audio, video, document, etc. Thus, the data is given securi-
ty, integrity and confidentiality and the network medium is made efficiently ac-
cessible.  

raaji0919@gmail.com,  hod.cse@msec.edu.in 

. 

Keywords: IP attack, URL attack, Phishing, DOS, DDOS, DES First Section 
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1 INTRODUCTION 

One of the major challenges in the computer networking is the negligence of intrud-
ers, as several data are confidential and personal in all the areas like organization, 
banks, financial sectors, health care etc. In order to avoid the intruders, all the activi-
ties should be logged into an Intrusion Detection System (IDS) for identifying any 
malicious activity which is being performed on the network system. Data security is a 
protective measure that checks whether the user has a proper authorization to access 
the digital information. In a normal scenario if the attacker wants to download the file 
without proper authorization, it can be done through copying the URL and download 
the file easily. In this research work, data security principle will not allow the user or 
attacker to download the file without proper authorization.  When an intruder tries to 
hack the data using IP address without key is said to be IP Spoofing. The authorized 
user can be able to download the encrypted data by decryption using the secret key 
mechanism namely cryptography technique. 

2 RELATED WORKS 

Generally, attacks such as IP attack, URL attack, phishing, etc. can be identified using 
different software. But a common platform to get rid of all these attacks has not yet 
been developed. In the existing system, the source of the attacker is not always 
known. It is difficult to trace the attack back to the source as IP spoofing can be used. 
IP address spoofing is commonly used to bypass basic security measures that rely on 
IP blacklisting. 
 In computer networking, IP address spoofing or IP spoofing is the creation 
of Internet Protocol (IP) packets with a false source IP address, for the purpose of 
hiding the identity of the sender or impersonating another computing system. One 
technique which a sender may use to maintain anonymity is to use a proxy server. 
When we send or share a file, we need to provide a secret key for each file. And also 
the text files will be encrypted. Then receiver can receive this file with source IP Ad-
dress and must receiver have to give source four secret key with port number other-
wise receiver can’t receive that file. If he will try to receive without key, that’s IP 
Spoofing. 

 

3 PROPOSED WORK 

Network attacks are one of the vital issues during transfer of files. It has to be identi-
fied and rectified then and there for a secure transmission. There are many kinds of 
attacks that prevail over the network. The objective of this paper is to provide a sin-
gle, common platform that identifies almost all the vital attacks and resolves it imme-
diately. A web application is created where the users can register themselves and then 
transfer the files. During transmission, the medium is monitored for any malicious 
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activity and then it is reported to the administrator. The administrator then blocks the 
malicious user and paves way for a reliable transmission. To add up more security to 
this transmission, DES algorithm is used for encryption and decryption. A secret key 
has to be provided for every file to encrypt and decrypt the same. Some of the attacks 
that can be resolved using this system are, 
 IP Spoofing is the creation of Internet Protocol packets with a false source IP ad-
dress, for the purpose of impersonating another computing system. Denial of services, 
here the malicious user sends a message and consumes the bandwidth of the network. 
The main aim of the malicious user is to create network traffic. Eavesdropping attack 
finds out some secret or confidential information from communication. A false user 
monitors the traffic and contents of the file during transmission.URL Attack, here 
a client manually adjusts the parameters of its request by maintaining 
the URL's syntax but altering its semantic meaning. The malicious URL looks very 
similar to the original ones. Phishing is the fraudulent attempt to obtain sensitive in-
formation such as usernames, passwords by disguising as a trustworthy entity in 
an electronic communication. It often directs users to enter personal information at a 
fake website, the look and feel of which are identical to the legitimate site. 

4 ARCHITECTURE 
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5 ALGORITHM 

Input:      Files containing confidential data. 
Output:  Detection of any kind of malicious activity that will affect the file. 
 
Get secret key, destination from sender 
if(destination !=receiver ),then /*Receiver IP with location and the Destination IP 
with location is checked for match*/ 
return null 
else if(destination ==Receiver),then /* Receiver IP with location and the Destination 
IP with location is checked for match */ 
if(secret key==valid),then //secret key generated using des encryption is used for 
verification produce output record 
else return null 

 

6 MODULES 

Sender gets the details about receiver: 
Sender will have the receiver's address as destination detail along with the secret key 
generated using DES Encryption. 
 
Sender sending the data: 
Sender will encrypt the file and send it to the destination where the receiver address 
and the destination address will be checked for match. In case if there is any mis-
match, Malicious activity is detected.  
 
Data retrieval at the Receiver end: 
The receiver will have a secret key which will be shared with the sender and gets 
verified. After verification, the file gets transferred or in case of any attack, the file 
gets destroyed. The receiver sends an acknowledgement. 

7 RESULTS AND DISCUSSION 

Any attack that occurs in a network during file transfer is identified and resolved. The 
malicious user is reported and blocked to prevent from further attacks. This mecha-
nism ensures authentication, authorization, integrity and confidentiality. 
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8  CONCLUSION 

A common platform that detects and evades network attacks during file transfer is 
developed. The administrator monitors and resolves any attack. DES algorithm is 
used for encryption and decryption. Secure File transfer protocol is used as the medi-
um of transmission. All the files before transmission is stored in the buffer for effi-
cient and quick access. A secret key is shared between the users for every file they 
transfer, thus increasing the security. Hence the users of this web application can 
transfer text files without worrying about any attacks. 
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Abstract. Learning today is different from traditional ways due to the devel-
opment in Information Communication technology (ICT). The extensive Inter-
net accessibility of personal computers, laptops, smart phones and tablets and 
numerous literature recovery applications have altered the education and the 
training surroundings in entire disciplines. Several teachers identify the essen-
tial to exploit the abilities of ICT to improve their learning packages. Clarifica-
tions on student's aptitude with ICT are little, and are approved in countries 
where informatics is well established. Data collection is done through question-
naire from nearly 500 students who are exhausting computers for their theoreti-
cal purposes. This process is done by using the Apriori algorithm of Associa-
tion Rule mining, Bayesian Classification algorithms and compared in Data 
mining using the WEKA tool. BayesNet Classification model provides the max-
imum accuracy of the students’ approach on Information Technology making 
them to select a job. 

Keywords: Apriori algorithm, Association Rule mining, Bayesian Classifica-
tion algorithms. 

1 Introduction  

Education is a requirement to understand the technical advancements in Science and 
Technology. As the saying “Knowledge is power”, education enhances knowledge 
that leads to an individual development. The spine of 21st

 

 century education is digital 
literacy. Technology must be used to enhance, enrich, and augment classroom learn-
ing with active and engaging learning activities. Digital literacy develops the ability to 
control impulses, make plans; follow instructions, multi-task and stay focused which 
are skills necessary to thrive in the ever-connected world. 
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The aim of this paper is to find how ICT technology is utilized by the students. The 
attitude of the students towards Information Technology were rated in the following 
criteria as Dissatisfied, Burdensome, Useless, Distraction, Satisfied, Beneficial, Use-
ful, Play an important role and Prepare me for my career. The scales of rating are 
Strongly Disagree, Disagree, Neutral, Agree and Strongly Agree.  Information is col-
lected from many students to study how their laptops are being used in higher educa-
tion. Weka comprises an Apriori learner implementation for producing association 
rules, a technique in market basket investigation. This algorithm looks for any guide-
lines that capture strong associations between different attributes. The Bayes func-
tions like BayesNet, NaiveBayes, NaiveBayes Multinomial and NaiveBayes Update-
able are implemented using Weka tool. 
 

2  Association Rule Mining 

Apriori is a standard learning association instructions. Apriori is considered to work 
on databases comprising relationships (for e.g., groups of items approved by clients). 
The generation of association rule is divided into two distinct steps: The lowest sup-
port is useful to discover all common database set of items. In order to arrange rules, 
all common set of items and the lowest confidence limitation are used. 
 
2.1 Apriori Algorithm  

In association instruction mining, assume a set of items (for e.g., groups of trade 
transactions, each listing specific things bought), the procedure tries to discover sub-
sets which are common to least number CC of the set of items.  Apriori introduces a 
bottom-up method, where common subsets are prolonged 1 item at one time (generat-
ing candidate), and set of candidates are verified against the information. WEKA 
comprises an execution of the Apriori procedure for education association instruc-
tions. It operates with distinct information and will recognize numerical reliance be-
tween set of attributes.  
 

1. Initialize TT as the database and minSupp is the 
minimum support 

2. Assign LL1 

3. Initialize p as 2. 
to be the common set of items  

4. CCk= candidates produced from L
4.1 The product of cartesian LL

k-1  
p-1 * LLp-1 

4.2 Add the total of all candidates in CC

and elimi-
nating any `p-1’ size set of item that is not 
common for each transaction tr in TT.  

k

4.3 LL

 that are 
contained in tr. 

p = candidates in CCp

4.4 Increment the value of p 
 with minSupp 

5. If LLp-1 =∅ then go to step 4 else return ⋃pLp. 
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Figure 1 show the generation of itemsets and frequent itemsets where the minimum support 
count is 2. Apriori procedure uses data from earlier steps to yield the common itemsets. 

 
 

Fig. 1.   Generation of itemsets and frequent itemsets 

 

3   Classification Techniques 

Bayesian classifiers are algebraic classifiers that calculate course association by pos-
sibilities. Numerous Bayes procedures are established in which the significant ap-
proaches are Bayesian systems and naive Bayes. Bayesian systems do graphical rep-
resentations that can define combined restricted possibility circulations. Bayesian 
classifiers are classification procedures owe to their easiness, computational adeptness 
and right presentation for real world complications. The benefit is that the Bayesian 
representations are fast to give training and to estimate, and have a high correctness in 
several fields. 
 
3.1 Classifier Algorithms 

BayesNet studies Bayesian systems under the assumptions of nominal attributes. The 
dissimilar parts approximating the provisional possibility are shown. The NaiveBayes 
classifier affords an easy method, with distinct meanings, to expressive and education 
probabilistic information. Naive Bayes Multinomial is related to Naive Bayes classifi-
er with the added integration of occurrence data.  
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Bayes Network knowledge practices several search procedures and quality events. 
The KK2 algorithm heuristically examines the utmost possible trust network ar-
rangement specified in a database. The input nnis the collection on the nodes anduu is 
the count of parent nodes. The output is for each node, a print out of the parents of the 
node. 

KK2 Pseudo code: 
for i:= 1 to nndo 

πi

P
 := ∅;  

old:= f(i, πi

OKToProceed := true;  
);  

While OKToProceed and |πi

z =Pred(x
| <uu do  

i) - πi and   maximize f(i, πi

P
∪ {z});  

new

ifP
 := f(i, πi∪ {z}); 
new>Pold

P
 then  

old :=Pnew

π
;  

i := πi

else 
∪ {z}; 

OKToProceed := false;  
print(‘Node:’, xi , ‘Parent of xi:’,πi

end. 
);  

 

The procedures used for our work are BayesNet, NaiveBayes, Naive Bayes Multi-
nomial and Naive Bayes Updateable. The 10-fold cross validation is carefully chosen 
as our estimation method under the “Test options”.  

4 Results and Discussions 

Responses were obtained from nearly 500 college students. WEKA tool was used to 
analyze the responses in the learning process on the attitude of the students towards 
information technology in the following criteria: Dissatisfied, Burdensome, Useless, 
Distraction, Satisfied, Beneficial, Useful, Play an Important Role and Prepare Me for 
career. The scales of rating are Strongly Disagree, Disagree, Neutral, Agree and 
Strongly Agree. 
 
4.1 Pre-processing Data  
 
WEKA comprises pre-processing tools for discretization, attribute collection, normal-
ization, conversion, resampling and mixture of qualities. Table 1 shows the students 
attitude towards IT for the various attributes. 
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Table 1.Attributes vs. students attitude towards IT 

Attribute Name/ 
Rating 

Disagree Strongly 
Disagree 

Agree Strongly 
Agree 

Neutral 

Dissatisfied 111 59 26 0 54 

Burdensome 86 58 17 0 89 

Useless 145 57 8 40 40 

Distraction 84 42 30 3 91 

Satisfied 9 9 161 8 63 

Beneficial 9 8 187 46 0 

Useful 0 8 170 72 0 

Play an important 
role 

7 0 167 54 22 

PrepareMe 28 8 158 48 89 

 

4.2  Apriori Implementation 

Figure 2 shows the association rules for the relation attitude of students towards in-
formation technology and shows how a huge number of association rules can be dis-
covered. 
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Fig. 2. Association Rules found in Apriori for relation Att itude 

Table 2 shows the various comparison of attributes based on Agree. The association 
rule generated for criteria mentioned are as follows. The attitude of the students towards in-

formation technology in the learning process: 

Play an important role    = =>         useful    = =>        beneficial. 
 
4.3 Bayes Classifiers Performance metrics 

A Bayesian predictive model is built to find the attitude of students how information 
technology is useful during preparation for their career. An exact positive assessment 
outcome is one that identifies the condition when the situation is existent. An incor-
rect positive assessment outcome is one that identifies the condition when the situa-
tion does not exist. Recall is the portion of related cases that are recovered which is 
stated as a ratio. Table 2 shows the accuracy of BayesNet, NaiveBayes, NaiveBayes 
Multinomial and NaiveBayes Updateable algorithms for classification applied on the 
data sets using 10-fold cross validation. 
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Table 2.Classifiers Accuracy 

Algorithms Correctly Classified 
Instances   (%) 

Incorrectly Classi-
fied Instances (%) 

BayesNet 91.6 8.4 
NaiveBayes 90.4 9.6 
NaiveBayesMultinomial 63.2 36.8 
NaiveBayesUpdateable 90.4 9.6 

 

Table 3 shows that BayesNet algorithm has highest accuracy of 91.6 compared to other 
methods. Naive bayes Updateable, NaiveBayes also showed a high level of accuracy.  

Table 3.Classification Matrix Bayes Net 

 Predicted  
Precision 

(%) Strongly 
Agree 

Disa-
gree 

Neutral Agre
e 

Strongly 
Disa-
gree 

Actual 

Strongly 
Agree 45 0 0 3 0 75 

Disagree 0 28 0 0 0 100 

Neutral 0 0 8 0 0 100 

Agree 15 0 0    141 2 97.2 

Strongly 
Disagree 0 0 0 1 7 77.8 

Recall (%) 93.8 100 100   892 87.5  
 

Cost benefit analysis and Visualize Threshold Curve for the criteria, Agree 
forBayesNet Classifier and Naive Bayes Multinomial Classifier can be shown. Visu-
alize Cost Curve for the criteria, Agree can be shownBayesNet Classifier as Figure 3 
and NaiveBayesMultinomial Classifier. 

We have also visualized how the attribute ‘Play an Important Role’ relate to all 
other attributes in terms of the scales of rating such as Disagree, Neutral, Agree, 
Strongly Disagree and Strongly Agree. 
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Fig.3.  BayesNet – Visualize Cost Curve: Agree 

 

 

5    Conclusion 
 
We have studied how data mining can be applied to educational systems in this paper. 
It shows that the data mining can be used in advanced learning, to increase the per-
formance of students. The association rules generated by the Apriori Algorithm have 
shown that ICT is beneficial and useful to the students in their learning process and 
Information Technology plays an important role to choose their career. On compari-
son of the Bayesian Classifiers, BayesNet Classification model gives the highest ac-
curacy of the students’ attitude on Information Technology preparing them to choose 
a career.    

The pupils from every stream are well-educated but digital mastery should be 
merged in the college syllabus. Live demonstrations of several applications should be 
given regularly. Digital devices and applications are established quickly so pupils 
mustbe aware with all the up-to-date implementations and skills. Original internet 
service providers originate in the service shop. ICT shows important part in recent 
bazaar. Innovative web implementations must be a portion of our daily life. The fu-
ture generation should have technical knowledge to manage with the varying atmos-
phere and it is the major responsibility of advanced teaching organizations that they 
must make asoldier of such people those will certainly add in the information econo-
my. 
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Abstract. WiMAX stands for worldwide interoperability for microwave 
access and it is based on IEEE 802.16 standards. As the wireless 
communication has been increasing, so has the concern for security in the 
wireless scenario. The wireless medium is considered to be less secure due to 
its shared medium. Security attacks are easier to occur in wireless channel 
because of its shared open channel. In this paper, RNG-RSP attack which 
cause Denial of Service (DoS) attack in WiMAX network is addressed. A key 
agreement algorithm using Generalized Digital Certificate (GDC) for 
defending DoS attack in WiMAX network is proposed.  

Keywords: WiMAX, security, Denial of Service (Dos), key agreement, 
generalized digital certificate (GDC). 

1   Introduction 

WiMAX (IEEE 802.16) promises to deliver high data rate (75 Mbps) over wide areas 
(50KM) for a large number of users. It uses radio channel and hence security 
procedures must be included in order to protect the network services from security 
attacks. 
 
Any wireless network should have some basic network security goals because of the 
open channel. If a subscriber station (SS) wants to enter into the WiMAX network 
then it has to go through a multistep process. First SS has to do scanning. Scanning is 
the process of searching possible channels of the downlink frequency (DL) band of 
operation. This process has to be continued until it finds a valid DL signal. Second it 
has to look for the downlink channel descriptor (DCD) and uplink channel descriptor 
(UCD). DCD and UCD are broadcasted by the base station (BS) and it contains the 
information of the uplink and downlink channel characteristics. Third step is the 
Initial ranging process. SS has to perform initial ranging which is to set the physical 
parameters such as timing offset and power adjustments properly. 

Initial ranging process has been accompanied by sending Ranging Request (RNG-
REQ). Ranging Response (RNG- RSP) is sent by BS if it receives the RNG-REQ 
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successfully. RNG-RSP is used by the SS to adjust its transmission time, frequency 
and power. It also contains the primary management connection id (CID). The initial 
ranging has to be done periodically by SS. Fourth step is the Authentication phase. 
Once initial ranging is finished successfully, SS has to enter into the authentication 
and key establishment phase and it is given by Privacy and Key Management 
algorithm (PKM). Last step is the registration phase. In this paper, Initial ranging 
process is considered and its vulnerabilities are analysed. The attacks on RNG-RSP 
packet are analysed. 

 
 

2    RNG-RSP Attack 

The IEEE 802.16 MAC has DoS vulnerabilities. DoS attack is an attempt to make the 
computer or computer resource unavailable to its intended users. It is characterised by 
explicit attempt by attackers to prevent legitimate users of a service from using that 
service. RNG- REQ is sent by SS during the ranging process to announce its presence 
and its wish to join the network. It is the request for transmission timing, power, 
frequency and burst profile information. BS will respond back to SS by sending 
RNG-RSP packet if RNG-REQ is received successfully at BS. RNG-RSP message is 
sent by BS to set and maintain the proper timing of the SS transmissions. RNG-RSP 
message is used by BS to change the uplink and downlink channels of SS. It is also 
used by SS to change transmission power levels and even abort all transmissions and 
re-initialize its MAC. RNG_RSP is unencrypted, unauthenticated and stateless and 
hence it is vulnerable to exploitation. Malicious user will use this RNG-RSP message 
to spoof this message with the Ranging Status field set to a value of 2, which 
corresponds to “abort”, shift a victim node to a channel of the attacker’s choosing, to 
spoof the CID and message contents.  

 

 
 

Fig.1. Flow of RNG-RSP Attack 
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The malicious user will send the RNG-RSP message with the ranging status as abort 
and hence cause the DoS attack. The malicious user will interrupt the service being 
used by the intended users. 

3   Related Works 

To overcome the denial of service attack in using RNG-RSP packet by malicious user 
will be overcome by encrypting that packet. To encrypt the packet, secret key should 
be exchanged prior to communication. Several authors proposed solution for RNG-
RSP DoS attack. AdnanAhmad, et al.,(2011) proposed an algorithm for secure key 
exchange for encrypting the packets to overcome the DoS attack. This algorithm was 
purely based on Diffie Hellman key exchange algorithm.  
 

Ayesha Altaf, et al.,(2008) proposed a Pre-authentication solution to avoid the 
denial of service attack in the WiMAX network. It is based on visual cryptography 
which is the concept of secret sharing with images. This scheme makes use of X.509 
certificate and trusted third party and has the overhead of communicating with the 
trusted third party (TTP). This scheme also has the overhead of storing images in the 
base station, subscriber station and TTP. Gandhewar Pranita K, et al., (2011) 
proposed an elliptic curve key exchange algorithm (ECDH) in the initial network 
entry process to avoid the denial of service attack.  

 
Gandhewar Pranita K, et al., (2011) proposed an elliptic curve key exchange 

algorithm (ECDH) in the initial network entry process to avoid the denial of service 
attack.   

 
Siddharth Maru, et al.,(2008) provided a detailed account of the important 

messages to be jammed to cause denial of service attack. Denial of service attacks at 
two layers such as physical and MAC layer are discussed. They provide suggestions 
such as encryption of MAC management messages and authenticating all 
management messages using hash functions. 

 
Naseer S, et al., (2008) explained the management messages that cause DoS attack. 
 
Andreas Deininger, et al., (2007) explained forging key messages in multi 

broadcast operation, some unauthenticated messages, and unencrypted management 
communication. Suggestions provided are to encrypt and authenticate management 
messages. 

 
John Kok Han Hong , et a1., (2011) presented a study on IEEE 802.16 MAC 

operation, RNG-RSP and its vulnerabilities to DoS. Attacker use the RNG-RSP 
message with the ranging status set to 2 to abort communication and reinitialize MAC 
and to cause the water torture attack. Experimental set up was done to simulate the 
DoS attack. 
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Fuden Tshering, et al., (2011) discussed the initial network entry procedure threats 
using RNG-REQ, RNG-RSP that cause DoS attacks and attacks on Privacy and key 
management protocol. 

 
Lein Harn, et al., (2011) proposed GDC which can be used for authentication and 

key agreement. In this paper, it is proposed a key agreement for Initial ranging using 
GDC to overcome the DoS attack. 

 

4    Generalized Digital Cer tificate 

X.509 certificate contain only public information that can be easily recorded and 
played back once it has been revealed. In generalized digital certificate Lein Harn, et 
al., (2011) the owner never needs to reveal digital signature to anyone as there is no 
need to transfer the certificate. The knowledge of the digital signature on the GDC 
can be used to provide authentication and to establish secret key. Elgamal signature is 
used in the GDC to sign the document digitally. 

5   Elgamal Signature 

Security of Elgamal digital signature is based on the difficulty of computing discrete 
logarithms. In this scheme, message is digitally signed using components r, s where  
                                                                                        (1)                            
                                                                 (2)
         
The signature is verified with       
                                                                                                       (3)     
                         where p is the large prime, x is the private key, k is a random number, 
y is the public key, g is the generator in the order of p-1, m is the message digest of 
the message m’, r is random component used for generating s, the secret signature 
component and the pair (r,s) form the signature on message m’. To avoid forging of 
the signature, it has been suggested to use different values of r generated for different 
entities, by using different values of k in the signing process (Lein Harn, et al., 2011) 
and it is used in the proposed mutual authentication process. 
 

6   Proposed GDC Based Key Agreement for Initial Ranging   

The entities before entering into the network should get the GDC certificate. After 
getting the GDC certificate, it has to enter into the key agreement algorithm to 
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generate the secret key. After the secret key has been successfully generated, ranging 
request messages are encrypted using that secret key.  

6.1   Obtaining GDC Cer tificate 

The mobile station and the base station need to register at CA to obtain a GDC. The 
CA will generate an Elgamal signature (r, s) for the users after verifying the identity 
information. The random component r needs not to be kept secret because r 
component is computed using equation (1) and it is based on the discrete logarithm 
problem. It is computationally infeasible to find k from r so it can be made public. 
The signature component s needs to be kept secret because it depends on the message 
and it is given by equation (2). 
 

6.2   Proposed GDC Key Agreement for  Initial Ranging 

Step 1: 
The SS and BS should get the GDC certificate to start the key agreement process. The 
GDC contains r and s components are generated for each entity by the CA using the 
equation (1) and (2). 
Step 2: 
SS will calculate SA and send it to BS and BS will calculate SB
 

 and send it to SS.  

  SA = ra s
a

             S

 mod p                                                                                              
(4) 

B = rb sb

Where (r

 mod p                                                                                              (5)
    

a, s
a) is the signature components of SS and (rb, 

s
b

Step 3: 

) is the signature 
components of BS. 

SS will calculate ea, M, M1 as follows 
                                                                                                         (6) 
                                                                                                       (7) 
                                                                                          (8)                                   
Where α is the primitive root of p and is the random number chosen by SS. Now 
SS will send the M and M1 to BS. 
Step 4: 
BS will calculate eb, B, B1 as follows 
                                                                                                       (9)                          
                                                                                                     (10)                          
                                                                                                (11)                           
Where  is the random number chosen by BS. Now BS now sends the B and B1 to 
SS.  
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Step 5: 
Key generation at SS 

                                                (12) 
 
 
Step 6:  
Key generation at BS 

                                                (13) 
 
Key generation at both ends are equal 
Key generation at M 

            
= ) 
= ) 

=(   ( +  )    

=(   ( + )   

=(   ( + ) 
Key generation at BS 

           
=  

=  

=(   ( +  ) 

=(   ( + ) 

= (   ( + ) 

7   Results and Discussions 

We have set up a simple WiMAX network environment consists of 2 base stations 
and 10 mobile stations to study the DoS attack and the performance of GDC based 
key agreement for initial ranging. Simulations were carried out in NS 2 simulator with 
WiMAX patch. The detailed simulation set up is shown below in table 1. 

Table 1.  Simulation setup 

Number  of nodes 10 
Number  of Base Stations 2 
Number  of malicious 
station 

1 
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Simulation Length 200s 
Modulation OFDM 16 QAM ¾ 
Packet size 1240bytes 
Traffic  Constant Bit Rate 

7.1   DoS attack Generation 

In this module, we have generated the RNG-RSP DoS attack in the WiMAX network. 
In the simulation, one node is set as malicious. Mobile node sends the RNG-REQ 
message to BS. The malicious node generates the RNG-RSP messages with ranging 
status as abort and sends it to the mobile node. Since the RNG-RSP is 
unauthenticated, unencrypted and stateless, the mobile station has no chance of 
checking whether the RNG-RSP is sent by legitimate or illegitimate BS. On seeing 
the RNG-RSP status as abort, the mobile node has to abort it, reinitialize the MAC 
and try again. The malicious RNG-RSP with status abort is sent continuously to the 
mobile node to cause the denial of service. We have used two measurements such as 
throughput and delay to evaluate the performance. The formulae for throughput and 
delay is given as follows: 
 

               
 

               
 
The total number of malicious RNG-RSP packets sent was 85. The mobile node on 
seeing the malicious RNG-RSP packets with status as abort will abort the ranging and 
try again. The delay and throughput calculated in this module is given as follows: 
 

Table 2.  Results obtained in Attack Generation module 
 

Delay 0.00583842 
Throughput 3175.63 

 
The attack generation module is tested by varying the packet size and results are 
analysed with delay and throughput. The values obtained in this simulation is 
tabulated in the below table. 
 

Table 3.  Results obtained in Attack Generation module 
 

Packet size 
(bytes) 

Delay (sec) Throughput (bytes) Throughput in %  

1240 0.00583842 3175.63 89.91 
3720 0.00525486 2985.23 89.72 
4960 0.00474258 2946.93 87.08 
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6200 0.00357724 2965.38 86.26 
7440 0.00357822 3015.14 86.09 
9920 0.00431844 2920.92 86.09 

 
 
7.2 GDC based key agreement for  initial ranging 

 
In this module, GDC based key agreement is first done to encrypt the RNG-REQ 

and RNG-RSP packets. The same simulation set up is followed for this module also.  
 

In this module, nodes have to obtain a GDC certificate before starting 
communication in the network. After that node will generate a secret key with BS 
using the GDC based key agreement. Based on the secret key generated, RNG-REQ 
and RNG-RSP packets were encrypted. One malicious node is set to send a malicious 
RNG-RSP with abort status. On receiving malicious RNG-RSP message, the mobile 
node will try to decrypt it with the secret key generated. If the decryption fails, then 
that RNG-RSP reply will be discarded. So the malicious response will be discarded. 
The delay and throughput calculated in this module is given as follows: 
 

Table 4.  Results obtained in Attack Generation module 
 

Delay         0.184554 
Throughput         216092 

 
The simulation is carried out by varying the packet sizes and the results are 

analysed with delay, throughput. The values obtained in this simulation are tabulated 
in the following table: 
 

Table 5.  Results obtained in Attack Generation module 
 

Packet 
size 
(bytes) 

Delay 
(sec) 

Throughput 
(bytes) 

Throughput 
in %  

1240 0.184554 216092 95.60 
3720 0.195546 307734 95.40 
4960 0.205578 409330 93.67 
6200 0.195693 263378 92.97 
7440 0.200331 315470 92.20 
9920 0.20669 419654 91.50 
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1 

Abstract. This articles describes the design of four patch antennas for heart 
attack detection. The intend method starts with patch antenna. The antenna is 
premeditated using ADS(advanced design software).  Four patch antennas  in-
verted f antenna ,inverted L shape antenna ,T shape patch antenna  and  I shape 
patch antenna were designed. Out of these four patch antenna ,the functional 
characteristics  of  inverted f and inverted L antenna are good,these two antennas 
are chosen for monitoring heartrate.The  electrical movement of heart is meas-
ured by ECG sensor  the signal is transmitted via antenna to the smartphones.In 
proposed design the gain of antenna is increased from -1 to 3 db.The return loss 
obtained for intended design is very less.The fabricated antenna is deliberate by 
means of network analyzer.The measured results and simulated results varies  
due to cable loss.The virtual result of inverted F antenna is 2.4Ghz.The virtual  
result of inverted L antenna is 2.41Ghz.The working frequency of all the four 
patch antenna is 2.45Ghz.  

Keywords: Gain, Patchantenna, Dimension, Frequency, Radiation pattern, Re-
turn Loss .  

1 Introduction  

Planar inverted F antenna[1] of Fr4 substrate with stuff constant of a pair of 0.92 
at one 1Mhz having thickness of 1.5mm is intended in existing system.The dimension 
of antenna is 30mmx29.6mm.The gain obtained for existing style is -1 dbi. The return 
loss of antenna is -30 .Inverted L form slotted small strip patch antenna is intended for 
wireless native space network[2]. The FR4 material having permittivity of 4.6 and 
thickness of 1.57mm has been used as a substrate. The side of substrate features a 
slotted square formed patch and also the inferior surface of substrate has absconded 
ground surface. The slotted defected ground surface and an inverted formed patch 
yields enhancement bandwidth and improves  the return loss[3].Fletcher(2010) elabo-
rated the study of wearable sensor based on doppler effect. The microwave detector 
directly senses the heart movement instead of electrical movement, and so matching 
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to ECG. The first benefit of the microstrip detector embrace little size, truncated pow-
er ,truncated cost and also the ability to control through clothing. Their circuit incor-
porates a pair of 0.4gigahertz Doppler circuit ,assimilated microstrip blotch antenna 
and microcontroller with 12-bit analog to digital converter[4].The I formed patch 
antenna is intended for L band band application. The triple band frequency are 
1.91Ghz,2.25Ghz and 5.676Ghz.The heart attack detection is completed by printed 
array[6].The dimension of the printed array antenna is 27x35mm.The operative fre-
quency of printed array is one to 3 gigahertz. The guts failure is detected by broad-
band pleated antenna[7].The gain of broadband pleated antenna is 4.2dbi.Four differ-
ing kinds of patch antennas and array configurations were enforced on each the 
transmitter and receiver sides to guage the result of radiation parameters[8].A blotch 
amtenna may be a style of ominidirectionla antenna with a tan profile, which may be 
mounted on flat surface. It consist of a flat rectangular sheet or patch of metal, mount-
ed over a bigger sheet of metal refered to as a ground palne. Compared to standard 
antenna patch antenna is lighter in weight and simple fabrication so patch antenna is 
designed. Heart muscle misdemeanor is often called heart failureit happens once 
blood flow decreases and low doses of common acetylsalicylic acid pill act as a blood 
diluent. The projected system will advise the user to require an acetylsalicylic acid to 
forestall more cuddling. 

2 Proposed System 

In estimated system planar inverted F, inverted L antenna ,inverted T and I form an-
tenna are designed by means of ADS software package. The gain of associate degree 
antenna is improved in estimated technique. The working frequency of all four anten-
na are 2.4Ghz.The gain of projected style is 3dbi. 

3 Components 

ADS could be a very helpful software system antenna simulation tool. ADS is an 
electronic mode software package created by key sight technologies. It provides an 
integrated style atmosphere to inventors of RF electronic product like mobile phones 
wireless network ,satellite communication radar system and high speed information 
links. Quick and correct results are obtained by means of ADS software system. 
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3.1 SYSTEM 

 
Fig 1 Block diagram 

 
 
The ECG sensor quantities the electrical movement of heart. The ECG sensor used in 
this paper is AD8232 solitaryprime heart levelmonitor. The measured values  will be 
send to the microcontroller it will convert the values into signals. The microcontroller 
used in this project is ardunio UNO board (ATmega328p).The Bluetooth transceiver 
will process and store signals. Bluetooth low energy shield version 2.1 is used for 
conveying the datas.The signals from Bluetooth will be transmitted to the android 
phone via inverted f antenna. The notification will be send to users smartphone.If 
heart attack is detected the  led will glow in the ardunio board.In future the  android 
application is developed which posses the features of giving  alert call to the hospitals 
and contact numbers of users smartphone. 

3.2 SENSOR 

 
Fig. 2 .ECG sensor 

The ECG detector is connected to  the patient by means of  disposable electrodes on 
the leftward and right aspect of the chest. The signal obtained from the body is fil-
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tered and augmented.The sensing elements  outputs an analog signal which is then 
revived by the analog to digital conveter.The serial to bluetooth module transmits the 
digital output of ADC to the radiophone.On the phone the sampled ECG is displayed.  

 

3.3 MICROCONTROLLER 

 
Fig.3.Ardunio UNO R3 

Microcontroller used here is ATmega328.The software codes are loaded on the 
ardunio.From ardunio the output is given to the transceiver. The atmel ATmega328 
may be a 32k or 8 bit speed controller supported the AVR design.Many directions are 
departed in an exceedingly single clock cycle providing a turnout of virtually twenty 
million instruction per seconds at 20Mhz.The board options fourteen Digital pins 
and half dozen Analog pins. Its programmable by incorporated development envi-
ronment It are oftenpower driven by cable or external line potential unit bat-
tery,though it accepts voltage between seven and twenty volts.The UNO panel is the 
allusion model for ardunio platform. The ATmega328 on the Arduino Uno comes 
preprogrammed with a boot loader that enables to transfer new code to it excluding 
the use of external hardware software engineer. It communicates by means of the 
first STK500 protocol. The ASCII text file of coronary failure detection is uploaded 
to the ardunio UNO by means of ardunio software system. 

3.4 BLUETOOTH TRANSCEIVER 

 

 
Fig.4. BLE shield version 2.1 
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Bluetooth low energy may be a wireless personal space network technology 
premediated and promoted by bluetooth interest group.The bluetooth transceiver is 
simply used with ardunio for clear wireless serial communication. The interfacing 
between ardunio and bluetooth is completed by the pins D0 to D7 of arduino.The 
input voltage of bluetooth low energy is 3.3 volt.It manages the ardunio pins with our 
own mobile application.It send  detector information from  ardunio to the associated 
application. For processing data BLE defend might to operate below three or five volt, 
thus it works with lots of ardunio compatible boards too. The BLE consists of 
SMA connection ,by attachment the antenna is connected to BLE guard links with 
Arduino through the ACI (ApplicationControllerInterface).Since BLE defend might 
receive information anytime even not nominated by master(ardunio), that SS line 
required .In ACI,data exchanged still through MOSI and MISO and SCK provides the 
clock generated by master ,once master desires to request information from BLE 
guard, it spaces the REQN to low till RDYN line is put to truncated by BLE shield 
,and so master engenders the clock to scan out the information.If BLE defend has 
information to transmit to master , it'll place theRDYN to low point to mas-
ter,although master havent requested information and REQN is idle.If master detects a 
russet level condition on RDYN, it will palce REQN to truncated and engender the 
clock to scan out the information 

4 Antenna Design 

4.1 Microstrip Antenna 

Antenna is an air device that converts electrical power into airwaves and airwaves 
into electrical power it's typically used with a sender or receiving set. Antennas 
demonstrate reciprocity property which implies, it maintain same characteristics re-
gardless of transmitter or receiver.For higher performance of antenna a thick material 
substrate with low dielectric constant are fascinating for providing high potency, in-
formation measure and radiation.Now-a days, antennas have undergone several 
changes, in accordance with their proportions and form. There are many varieties of 
antennas relying upon their wide selection of applications. Antenna has the poten-
tial of causation or receiving the magnetic force effect for the sake of communication. 
Antenna could be a electrical device intended to  transmit or accept electromagnetic 
influence small strip antenna have many approaches over standard microwave anten-
na and herefore are wide utilized in several sensible application. Trifling strip anten-
nas in its simplest prototype consist of divergent cover over on one feature of fractal 
substrate less less than or equal to 10  which features a earth plane on different aspect 
.Small strip antennas are characterized by an outsized range of parameters than are 
standard microwave antenna they will be anticipated to posses several  geometrical 
profiles and dimension. 
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Fig. 5. Microstrip antenna 

 

4.2 Design Equation 

Step 1: computation of the Thickness (W)  

 

 

Step2: computation of the effectual Dielectric Constant 

 

Step 3: computation of the Effective length 
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Step 4: computation of the distance end to end extension ΔL 

 

Step 5: computation of actual dimension of the patch 

 

4.3 Inverted F Antenna 

 
Fig. 6. Inverted F  design 

The inverted f antenna was designed using ADS(advanced design software). The 
inverted f antenna is chosen because of its elevated gain. The proposed design is of 
size 43x30mm.The plan of a reversed-F antenna with a a lot of compact size (antenna 
length but λ0/8 and antenna height less than zero.01λ0) and a far wider electric re-
sistance information measure (greater than ten times that of a corresponding regular 
PIFA) has been incontestable .It is operated at the frequency of 2.4ghz with the gain 
of 3 db. The ISM band lies in the range of 2.4-2.48.The return loss obtained is -14dbi. 
The substrate material used is FR4 with 1.6mm thickness. The FR4 substrate was 
used due to its low cost and ease of fabrication. The reversed f antenna is chosen be-
cause of its high gain. In prevailing system the gain of antenna is extremely less.Gain 
improvement is done in proposed system.Second advantage of PIFA has compact 
backward radiation to the user’s head, minimizing the emission power absorption 
(SAR) and enhances antenna performance. Third advantage is that PIFA it unveil 
moderate to high gain in every perpendicular and parallel states of polarization.This 
feature is incredibly sure in wireless communications whenever the antenna orienta-
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tion isnt mounted and also reflections are from the various corners of the surroundings 
In those cases, the necessary parameter to be thought of is that the total field that's 
the resultant of horizontal and vertical states of polarization.In proposed system  in-
verted F is used for wireless body space network 

 
Fig.7. Return loss of inverted F 

4.4 Inverted L Antenna 

 
Fig.8. Inverted L design 

The inverted L antenna has wide bandwidth, low return loss and used in mobile com-
munication.The designed antenna is of size 48x32mm.The antenna is operated at the 
frequency of 2.41 GHz which is the ISM band. The inverted l antenna is used for 
wireless body space  network due to the operating frequency 2.4Ghz.The gain ob-
tained is 2.87dbi.The return loss of inverted L antenna is -42 dbm.The substrate used 
is FR4 having dielectric constant of 4.2 with 1.6mm thickness.In existing system the 
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inverted L operates as WIMAX and X band frequency. In proposed system L shape is 
used for wireless body space network. 

 
Fig.9. Return loss of inverted L 

4.5 Inverted T Antenna 

 
Fig.10.Inverted  T  design 

The inverted T antenna is used as triple band frequency.The anticipated antenna  of 
size 58x27mm has been designed..The feeding is included at the edge of patch .The 
size of antenna is larger due to the additional feeding.The gain obtained is 
3.77dbi.The operating frequency of antenna is 2.45Ghz.The return loss of antenna is -
18 dbi.Due to hefty size it is not chosen for wireless body area network.The maxi-
mum power has been transmitted and minimum power has been reflected by antenna 
at this frequency.The two rectangular strips accustomed creates an  invert-
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ed formed patch. These 2 strips having breadth, equals to 5mm and length p is twenty 
five metric linear unit, thirty five metric linear unit severally. Antenna is excited  
at the purpose (58,-27) metric linear unit and simulated and result's obtained. 

 
Fig.11.Returnloss of inverted T 

4.6 I Patch Antenna 

 
Fig.12. I antenna design 

The I formed patch antenna with the dimension of 46 x26mm. has been designed.I 
shape  is anticipated by means of ADS. The utilization of I-shape permits a smaller 
slot size for proficient electromagnetic attraction energy coupling and also a reduc-
tion within the back radiation of the slot. The operating frequency of antenna is 2.42 
GHz which lies in the range of ISM band. The gain obtained is 0.75dbi.The return 
loss obtained is -18dbm. The substrate  for I shaped patch antenna is FR4.The dielec-
tric constant given to the Fr4 substrate is  4.4. The substrate thickness of 1.6 mm is 
chosen for simulation. 
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Fig.13. Return loss of I shape 

4.7 Comparison Of Patch Antenna 

Table 1. Comparison of patch antennas 

Shape Size Frequency Gain Return 

loss 

Inverted F 46x30 

mm 

2.44Ghz 3.2dbi -18dbm 

Inverted L 48x32 

mm 

2.41Ghz 2.87dbi -40dbm 

Inverted T 88x27 

mm 

2.45Ghz 3.77dbi -18dbm 

I shape 43x24 

mm 

2.42Ghz 2.6dbi -11dbm 

5 Fabricated Antenna 

 

 
Fig.14. Fabricated inverted F antenna 
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The measured results are obtained by measuring antenna using network analyzer. The 
two antenna inverted F and inverted L is fabricated and measured results of both an-
tenna is obtained by network analyzer. The simulated values of inverted F and invert-
ed L is obtained by designing antenna using Advanced Design System .The simulated 
value of inverted F is operating frequency of 2.4GHz at -13Db. The measured value 
of inverted F is operating frequency of 2.305GHz at -20dB The simulated value of 
inverted L is operating frequency of 2.41GHz at -41dB The measured value of invert-
ed L is operating frequency of 2.405GHz at -2dB.The variation from virtual result  
due to external loss. 

 
Fig.15. Fabricated inverted L antenna 

6 Conclusion 

This article has given an entire body space network for the detection of heart condi-
tion by means of Bluetooth signals with an easy antenna style.In this paper four patch 
antennas are designed, from these four antennas is chosen for fabrication for detective 
work coronary failure.The parts employed in this project is comparatively cheap.In 
future we have an idea to implement coronary failure detection with emergency alert. 
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Abstract. The rate of the data demand is highly growing and number of user 
becomes high for utilizing the spectrum systematically, which can be made pos-
sible by using Multiuser MIMO. It allows the transmitter’s base station (BS) to 
contact at a time with more receivers of the mobile stations (MS) through simi-
lar resources of time and frequency. In enormous MIMO base station antennas 
will be in the order of tens or hundreds to increase streams of data confined in-
side the cell. In this paper MIMO system is designed using OFDM scattering 
model and simulated to analyse various parameters with different number of us-
ers and RF chains. MIMO system increases the data rate with increased number 
of users and minimizes loss in the system. 

Keywords: MIMO, Hybrid beamforming, MATLAB, RF chains, Number of 
users, Error magnitude. 

1 Introduction 

Wider bandwidth in the millimeter wave(mmWave) bands will become useful for the 
upcoming 5G wireless system. Large scale antenna arrays are used in 5G systems to 
avoid severe propagation loss in the mmWave band.Wavelength of the mmWave 
frequency band is smaller than the wavelength found in microwave frequency band 
and hence mmWave signal travels to a shorter distance. So in order to increase the 
strength of mmWave signal, array system can be used. But this array system is more 
expensive since it requires many transeption-reception module, of every antenna in an 
array. To overcome this disadvantage, hybrid transceivers can be used in the system. 
In hybrid transceiver or hybrid beamforming both analog and digital beamformers are 
used [1]. Analog beamformer is used in the RF stage and digital beamformer at the 
baseband stage.In this paper a more-user MIMO-OFDM device is used, in the sepera-
tion of the  precoding into own digital baseband and RF analog devices at the trans-
mitter receiver. Phased array used in this system can be steered to a desired direction 
by changing the phase of the signal. The most important needed technology for the 
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upcoming 5G communivation systems is the MASSIVE MIMO (MASSIVE - Multi-
ple Input Multiple Output) .Eventhough it provides more advantages such as high data 
rate, it has some disadvantages as well. Random fading effects caused by wireless 
channels can be eliminated by large Degree of Freedom (DoF) provided by massive 
array system. This will enhance the performance of entire communication systems. 
Hybrid structure uses phase shifters to reduce the number of RF chain which is simi-
lar to analog beamforming. This reduces the complexity of the system and also re-
duces the cost to a effective value [2]–[13]. Combination of analog RF processing and 
digital baseband processing is called hybrid beamforming (HBF). There are many 
advantages present in the Hybrid beamforming technique, which are as follows 
1)Only limited RF chains are used in Hybrid beamforming 2)Phase shifters are used 
in this system and the difficulty in the process of analog of this model can be reduced 
by using constant amplitudes for all the phase shifters. These  advantages decreases 
the difficulty of the Many Input Many Output system. High competition arises in the 
MIMO hence finishing optimal matrices in bothanalog and precoding digital with 
increased data rate. These problems can be minimised by single with two following 
ways. Other way in constructing both analog and digital precoding in a combined 
form. Next seperate construction of analog and digital precoding. In this initially ana-
log precoding is designed to a optimal value and then the digital precoding is opti-
mised to improve the device activity. But most of the time combined system of analog 
and digital precoding is used in the hybrid beamforming system to approximately 
approach the full digital beamforming performance. Separate analog and digital 
method can be generated from a full digital model by using Least Square method for 
millimeter wave communication channel, and by this channel can be used in an effec-
tive way[2],[3]. Method such as optimization based method helps in analog digital 
precoder and this method will provide result similar to that found in the solution of 
full digital single user system [4],[5]. Likewise another method to jointly design both 
analog and digital model is WSMSE (Weighted Sum Mean Square Error). Capacity of 
the system can be maximised by using WSMSE method. In most of the multi user 
schemes energy is harvested at the analogous period and in next digital period cross 
interferences are eliminated [7]–[10]. The methods used in the multi-user schemes are 
Zero Forcing(ZF) and an Equal Gain Transmission(EGT). At the digital stage Zero 
Force method is used to eliminate inter user interference and at analog cycle Equal 
Gain Transmission methos is used to reserve power by considering Channel State 
Information  [7]. Like these many methods can be used such as codebook based 
method. In this codebook based method properties of the millimeter wave channels 
are present and using these informations it designes MIMO hybrid system [8]. As a 
result large scale infinite user MIMO with new beamforming can be used to provide 
perfect trade-off within hardware toughness and role of the system. By assuming the 
acquired channel state information is perfect in a generic channel model of unit cell 
downlink MIMO with mixed structure supports multiple streams for each and every 
User Equipment(UE). And the additive value of the communication machine is 
maximized by using both analog and digital precoder. The main advantage of jointly 
designed two stage over seperately designed two stage is to eliminate loss of infor-
mayion or data at each stage. Optimal solution which is asymptotic in a MASSIVE 
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MIMO can be obtained by using double the least number of radio frequency, and also 
for the fewest radio frequency(RF) chain solutions are obtained. This solution is also 
found to outperform also when antennae small[14].  

2 Proposed system 

In multiple users device, Massive MIMO will be employed and Hy-
brid beamforming is used in this to avoid power loss and also reduces cost of the sys-
tem. It seperates the precoding required into analog RF components and digital base-
band components in both mutiuser and single user systems. Channel state information 
can be found by making use of the full channel sounding present in the system.There 
are two spatially defined channel models namely, the 3GPP TR 38.901 Clustered 
Delay Line (CDL) model and a scattering-based model. In this paper scattering-based 
model is considered. Toolboxes needed for this MIMO system in MATLAB are  
 Communications Device Toolbox 
 5Generation library in LTE Toolbox 
  Adding-on of LTE Toolbox 
Moreover this design tells MIMO-OFDM is used in dividing the precode to digital 
baseband, RF analog in transmitter. Phased Arrays are used in this MIMO-OFDM 
Precoding system and provides the solution. 

 
2.1 Parameters used 

1. Initially system parameters are assigned conclude user capacity, data streams for a 
user, element of transmit/receive antenna, array place, and channel design. Optimiz-
ing parameters help in characterize of parameters in singular or joint property in allo-
ver device. 
2. OFDM modulation parameters used for the system are FFT Length, 
CyclicPrefixLength, Number of Carriers, NullCarrierIndices, PilotCarrierIndices, 
CarriersLocations,  user code rate is same, termination tail bits count, Modulation 
order, number of symbols to zeropad 
nonDataIdx=[prm.NullCarrierIndices; 
prm.PilotCarrierIndices]; 
3.  Array transceiver and parameter position of system. 

 
2.2 Information of the channel 

In spatial multiplex system,  information channel will be present in transmitter termi-
nal and permits application of precode for signal power maximization respective to 
the channel. Base Station scans the channel by using a reference signal, and this will 
be used by Mobile Station receiver in channel calculation. The Mobile Station sends 
estimated channel history returning to BS to denominate the precode weights for next 
data sending. 
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Fig. 1. Channel State Model 

Transmission of preamble signal occurs through all antenna transmit elements, which 
functions in reception subject based on channel. Antenna receiving elements proc-
esses the received signal through augmentation, OFDM mutilation, frequency realm 
carrier appraisal to every individual hookup. 

 
2.3 Beamforming technique 

In this the orthogonal matching pursuit (OMP) innovation [17] is used for a personal-
customer structure and Joint Spatial Division Multiplexing (JSDM) approach [15,16] 
for a numerous-user scheme, find digital baseband precoding weight, precode mass of 
Fbb and RF analog, Frf of Hybrid beamforming rule contour.prm.nRays is the pa-
rameter used to describe rays. 

Multi-user system, the inter-group conflict is suppressed with analog precode de-
pending on the block slantization mechanism [18]. In this all user accredited to be in 
its own group, thereby leading to no reduction in inherent class asking or evaluating 
aloft. mFrf is average analog load over multiple subcarrier in the wideband OFDM 
system model. Explicit statistics enacted by stable nodes is shown in array response 
pattern, which indicate the separability achieved by beamforming.  

3 System model 

3.1 Transmission of signal 

In this system every information is linked to RF chain using digital beamforming. RF 
chains are combined using switches and phase shifters. This is similar to analog 
beamforming technique in which  number of RF chain is less. Then the combined RF 
chains are connected to individual antenna present at the transceiver end or at the 
individual transmitter or receiver end. 
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Fig. 2. Transmitter 

The process of transmission of data includes the following process such as coding of 
channel, mapping of bits to composite symbol, chop one stream data to many data, 
precoding of the transmitted data present in baseband, OFDM modulation along with 
mapping of pilot signal andanalog beamforming for all the transmit antennas used at 
RF frequency. Number of RF chains can be reduced using analog beamforming, 
which eventually reduces the power, cost and complexity of the system.   
The transmitting and receiving of information process block diagram shown in Fig.3. 

 

Fig. 3. Data Transmission and Reception 

3.2 Reception of signal 

Two models can be considered for recognition of  
simple static-flat MIMO channel. 
spatial Multiple Input Multiple Output channels 
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3GPP TR 38.901 Clustered Delay Line (CDL) model used in the spatially defined 
MIMO channel is one of the model, which provides the information about the array 
structure and the location details. Second model is the irregular design use approxima-
tion of ray trace technique which is single bounded along with a evaluated number of 
scatterers. In this paper scattering model is used and the number of scatterers assigned 
as 100. In scattering model, scatterers which are randomly present around the receiver 
are arranged perfectly which is similar to a one ring model.In this analysis non-Line 
Of Sight travel and uniform type of antenna with rectangle geometry is considered. 
For both reference signal which provides the channel state information and data 
transmission signal same channel is used. Data signal is prepended with the preamble 
signal to differentiate it from the reference signal used for channel state information. 
Preamble signal is used to direct the date to be transmitted to the required receiver and 
the output signal present at the channel will be without the preamble field.For a multi-
user system, seperate channel is used for each user. 
The receiverreduces path loss by low noise amplification and some thermal noise will 
be present. At the receiver side inverse process of the transmitter is performed which 
includes OFDM demodulator, MIMO equalizer, QAM demap and channel decode. 
 

4 Result and discussion 

The MIMO-OFDM system is designed as we have seen in the above section and the 
following analysis are made using system parameters. Fig.4 is the radiation pattern 
obtained for this model. 

 

 
Fig. 4. Radiation pattern 
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From the Fig.5 graph we can conclude that the magnitude of the error vector reduces 
with user expansion. 

 

 
Fig. 5. Error vector magnitude vs No. of users 

Graph in Fig.6 shows the bits transmitted per second with the number of users. From 
this we can conclude that, with increase in the number of users bit size to be transmit-
ted is reduced. 

 
Fig. 6. Bits transmitted vs no. of users 

Graph plotted for loss of bits per second and number of users. Fig.7 infers that loss in 
the number of bits decreases with increase in the number of users. 

851



 
Fig. 7. Loss bits vs no. of users 

Finally Fig.8 and 9 shows the spectrum range with the increase in the number of RF 
chain.  

 
Fig. 8. Spectrum vs RF chain 
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Fig. 9. Spectrum vs no. of RF chain 

5  Conclusion 

The next generation 5G communication can be made possible using mmWave spec-
trum band which can be made possible using MIMO (Multiple input Multiple output). 
In this paper MIMO is designed using scattering model and OFDM. Then the analysis 
is made using system parameters and from that we can conclude that error vector 
magnitude and loss of bits reduces by rising of user. Length of the bits to be transmit-
ted is also decreased with the increase in the users. 
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Abstract. In this paper, a compact, flexible textile meander line antenna is 
discussed for wearable applications using two different ground structure. They 
are coplanar waveguide ground structure and partial ground structure. Coplanar 
waveguide ground plane is placed above the substrate along with patch and par-
tial ground plane is placed below the substrate of the two similar MLA struc-
ture. As MLA requires only small space, it is preferable for wearable applica-
tions. For wearable antenna, the substrate should be flexible and easy to wear. 
So here, Jean material is used as a substrate. These proposed antenna is de-
signed at operating frequency of 2.45GHz. Hence, the simulated results such as 
reflection coefficient ,VSWR ,radiation pattern, bandwidth of the antenna are 
discussed. 
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1 Introduction 

In wireless communication systems, an antenna is a major part of the system. Recent-
ly , there has been more research undergoing in this area. It includes various area such 
as military, medical, health monitoring ,and so on. Particularly there is rapid growth 
in field of medical applications mainly based on wearable devices. Generally ,an im-
portant requirement of  wearable device is a compact and flexible antenna in which it 
has to provide wireless connectivity. 

A wearable antenna should be part of the clothing used for communication purpos-
es , that includes public safety, navigation , tracking, military communication , health 
monitoring and so on . Requirements of wearable antenna includes 

• Size should be smaller 

• Should be maintenance free 

• Should be lower cost 

• no installation 
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 further the particular requirement of wearable antenna  
• It should be flexible in nature i.e. flexible substrate material. 

• Planar structure antenna 

The behavior of the antenna can be influenced by the properties of the substrate and 
structure of the antenna .   

In wearable antenna , the use of textiles requires the characterization of  their prop-
erties. The conductive textile have stable and lower electrical resistances to reduce 
losses . The antenna flexibility is also needed  so that it can be easily incorporated in 
cloth. While designing the wearable antenna , the selection of substrate is the signifi-
cant step.  

Generally, the textiles used as a substrate should have less dielectric constant 
which minimize surface losses and it will increase the impedance bandwidth of the 
antenna . Planar monopole , dipoles , PIFAs , and patch antenna are the conventional 
antennas used in wearable antenna designs.  

Meander line antenna (MLA)  is type of microstrip antennas. The wire is continu-
ously folded to reduce the resonant length in meander line antenna. Then by increas-
ing the total length of wire antenna of fixed axial length reduces its resonant frequen-
cy. The meander patch will increase the path over that the surface current 
flows which leads to the operating frequency reduction than the linear wire antenna 
with equal dimensions. Moreover the meander line antenna are electrically small an-
tenna.  

Meander line antenna are very useful because it has relatively smaller size and 
higher radiation efficiency. In this paper,  a meander line wearable antenna with CPW 
and partial ground structures using jeans as a substrate which is operating at 2.45 
GHZ is discussed . Here, various parameter such as VSWR , Reflection coefficient , 
Bandwidth and Radiation pattern are discussed. 

2 Related Works 

Shorav khan et al proposed an Microstrip patch antenna on a jeans fabric substrate 
which is operating at frequency band of 2.1366 GHz, 4.7563 GHz,11.495 GHz and it 
has wider bandwidth. the obtained gain of these frequency bands are 3.353 dBi, 4.237 
dBi, and 5.193 dBi[1]. 

Jalil rashed et al introduced a Meander line antenna as a possible antenna for size 
reduction and an increase in meander section improves bandwidth.  A new class of 
wire antenna with size reduction in the resonant length from 25-40% is de-
signed[2].While designing the wearable and implantable antenna, there are various 
issues to be considered including selection of substrate, influence of ground planar 
size and so on[3]. 

D. Misman et al proposed an meander line antenna using FR4 as substrate which 
operates at 2.45GHz for WLAN application. The obtained return loss of the antenna is 
-27.55dB. It concluded by designing  meander line antenna will provide more perfor-
mance when conductor line is used[4]. The design of compact single element meander 
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line antenna is proposed with bandwidth of 240mhz which can be used for USB ap-
plication due to small size[5]. 

There are various techniques[6], to improve bandwidth and obtain different polari-
zation for microstrip patch antenna,which are also suitable for wearable antenna [7]. 
Using jeans as substrate, the patch antenna is designed for wearable application. The 
operating frequency of antenna is 2.45 GHz and it provides gain of about 7.2 dBi. 
Textile material used as substrate should have lower dielectric constant[8].  

Coplanar waveguide fed antenna is designed in order to provide better impedance 
matching[9]. Dual band meander line antenna are proposed using textile fabric as a 
substrate which is operated in 406 and 850 MHz[10].Circular patch antenna using 
partial and full ground plane in the range of 1-8 GHz is designed and compared the 
result. Thus, the characteristics of the antenna has been changed by changing dimen-
sions of ground plane[11]. 

3 Antenna Design 

3.1 Selection of substrate 

Generally the wearable antennas are made up of soft materials such as felt , jeans, 
leather , nylon, conductive textile, conductive thread and so on. Because , they are 
likely to be bent and crumpled when human moves and the performances of the an-
tenna should be same. Here the substrate used for antenna is jeans . The dielectric 
constant of jeans is 1.6 and  thickness is 3.6 mm. 

3.2 MLA design 

Meander line antenna comprises horizontal and vertical lines which forms turns. 
MLA is a type of microstrip antenna. In MLA, the antenna size at operating frequency 
is minimized by the factor, which is directly proportional to no. of turns.Then the 
adjacent horizontal segments of MLA should have opposite phase. When no. of turns 
of the MLA increases then the efficiency also increases. In meander line antenna , the 
resonant frequency is a function of spacing and separation of antenna. If the spacing 
and separation of meander is  increased then the resonant frequency  decreased. When 
comparing to other conventional antenna , MLA has a good radiation efficiency and 
also this structure reduces size. Figure 1 shows single element meander line antenna 
structure. 

857



 
Fig. 1. structure of meander line antenna 

Here, the meander line antenna using partial ground structure and CPW ground struc-
ture is discussed. 
 
Using Partial Ground Structure- 

The characteristics of an antenna is not only depend upon shape ,radius and substrate 
material of the antenna. But also the dimensions of the ground plane make  observable 
changes in the characteristics of the antenna. One of the popular method for the char-
acteristics enhancement of antenna is reduction of ground plane. This method is used 
to increase efficiency ,improve impedance matching , reduction of size and so on.  

Meander line antenna is designed with partial 
ground structure on jeans substrate . The dimension of antenna is about 28x13 mm2. 
Meander line antenna is electrically small antenna so it has λ/10 length. For imped-
ance matching purpose , quarter wave transformer is used. In this proposed  antenna , 
there are 8 turns are present. Ground lies below the antenna substrate and the dimen-
sion can be λ/2,λ/4 and so on.  The length of ground is 7.5 mm and the width is 10 
mm.The thickness of ground and patch is about 0.035 mm. The patch is radiating 
element which has eight turns with equal  separation and spacing. 

Figure 2 shows the meander line antenna structure using partial ground . 
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Fig. 2. Antenna structure using Partial ground 

3.3 Using CPW Ground Structure 

Meander line antenna is designed with cpw ground structure on jeans substrate. The 
dimension of antenna is about 48x36 mm2 which is suitable for wearable application 
and the cpw ground is placed on the antenna. It acts as a reflector or a isolator which 
is the most attractive feature of the antenna and so it protects  the human body from 
backward radiation. Additionally, the performance of the antenna is enhanced by the 
gain. Therefore, this type of antenna is intended to be worn as a part of cloth , for 
monitoring the human's vital signs. 
There are two types of coplanar structures, they are coplanar waveguide (CPW) and 
coplanar slot (CPS). Here, Coplanar waveguide structure is used. 
Coplanar waveguide is a structure in which all the conductors supporting propagation 
of wave are located on the same plane , generally on the surface of the dielectric ma-
terial. Apart from the microstrip line, the Coplanar Planar Waveguide is the most 
common use as planar transmission line in Radio Frequency/microwave integrated 
circuits.  
The substrate dimension is about 48X36 mm2 and the patch dimension is about 
41X14 mm2 . The thickness of patch and ground is about 0.035mm.The patch is radi-
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ating element which has 11 meander turns with equal spacing and separation. The 
spacing of meander is about 1.2mm. 
Figure 3 shows the meander line antenna structure using CPW ground . 

 

 
Fig. 3. Antenna structure using CPW ground 

4 Results 

The simulated results of meander line antenna for wearable application using CPW 
and partial ground structures are discussed. 

The parameters such as reflection coefficient, VSWR, bandwidth, gain are dis-
cussed. The reflection coefficient of the antenna defines how much power is reflected 
from the antenna. The VSWR of the antenna defines the amount of reflected power 
from antenna. The minimum VSWR is 1.0. 

Γ−
Γ+

=
1
1

VSWR
 

The frequency range of the antenna in which it can operate perfectly is called the 
bandwidth.  

( ) CLH FFFWB /100. −×=  
where FH  is higher frequency 
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FL  is lower frequency 
FC  is centre frequency 
The radiation or antenna pattern describes the relative strength of the radiated field in 
various directions from the antenna, at a constant distance. 
The ratio of the power radiated from an antenna in a given direction to the input pow-
er  of an antenna referred as gain. 

 

4.1 Results of Partial Ground Plane Antenna: 

The meander line antenna was designed with a partial ground plane and the results 
were found to be unsatisfactory since the bandwidth and the gain wasn’t consistently 
good . 

Table 1.Simulated Results-1 

 
Parameter Simulated results 

Frequency( GHz) 2.45 
S11 -37.9  (dB) 

Bandwidth (MHz) 120 
Gain (dB) -5.2 

VSWR 1.02 
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Fig. 4. Simulated reflection coefficient of partial ground antenna 

 
Fig. 5. Simulated VSWR of  partial ground antenna 

862



 

 
Fig. 6. Simulated radiation pattern of partial ground antenna 

4.2 Results of cpw ground plane antenna 

The meander line antenna was designed with cpw ground structure and the results 
were found to be satisfactory since the bandwidth and gain was consistently good. 
Using CPW in antenna structure provides more bandwidth and the gain than partial 
ground structure antenna. 

Table 2.Simulated Results-2 

Parameter Simulated results 

Frequency( GHz) 2.45 
S11 -37.7  (dB) 

Bandwidth (MHz) 280 
Gain (dB) 3.528 

VSWR 1.03 
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Fig. 7. Simulated reflection coefficient of cpw antenna 

 
Fig. 8. Simulated VSWR of CPW antenna 
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Fig. 9. Simulated radiation pattern of CPW antenna 

5 Conclusion 

On comparing the simulated results of meander line antenna with CPW ground struc-
ture and partial ground structure , MLA using CPW ground structure gives higher 
bandwidth and higher gain.The number of turns is eleven and the patch length is 
41mm and the width is 14mm and the meander spacing is 1.2mm. Hence, the simulat-
ed reflection coefficient is -37.7 dB and the realized gain is 3.5 dB .The antenna oper-
ates in the range of 2.33-2.60 GHz frequency band with bandwidth of 280 MHz This 
proposed antenna is used for medical application as wearable monitoring devices and 
it is flexible in nature. 
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Abstract. The widely used activities of underwater wireless sensor networks 
(UWSNs) are data gathering, pollution monitoring, seismic monitoring and un-
dersea exploration. Power supply is the major need of acoustic sensors which 
are used in UWSNs. The main complication in underwater sensor network is 
the replacement of batteries, limited bandwidth as well as high propagation de-
lay. Firstly, to extend the life time and to reduce the energy consumption of the 
network the concept of Energy efficient  of distributed unequal clustering 
(EEDUC) algorithm is used. This algorithm consists of unequal clustering 
model,  election of cluster head,  its establishment and transmission of data. 
Secondly, in order to reduce the packet collision we introduced new discovery 
of route and  maintenance of route phase in the routing protocol. The main idea 
of this phase is the construction of low overhead routing protocol in order to 
control the routing overhead. Thirdly, further improve the energy efficiency we 
present a novel algorithm namely relay node selection algorithm (RNS). The 
construction of relay node is to reduce the transmission distance which helps to 
improve the network lifetime. By using the extensive simulation study we eval-
uation the performance of our proposed method with several earlier technique. 
The parameters which we are concentrated to analyze the performance are net-
work life time, energy efficiency, energy consumption, throughput, generated 
packets and packet loss. 

Keywords:Underwater wireless sensor network, Energy efficient distributed 
unequal clustering, Clustering, Relay node selection, Energy balance. 
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1 Introduction 

Underwater Sensor networks provides the agreement of changing huge areas of trade, 
science and the government. The flexibleness to own tiny devices which are  distrib-
uted close to the objects are detected leads brand-new opportunities to act on the 
world, as an example with cohabitat observance, structural surveying and industrial 
applications whereas sensor-network schemes is started to be given in applications. 
Nowadays,underwater process on the ground,  stay restricted through comparison. 
Submersibles are controlled remotely and frequently utilized, but their deployment is 
temporary because it is large, active and managed devices. Some deep-area data as-
sortment works are attempted, but at coarse roughness (100  sensors to hide the 
world). Even though regional process are thought of, they are extremely high-priced 
and mostly wired. The main advantages of terrestrial wireless sensor networks are 
self-configuration and increasing the consumption of energy. It gives priority to low 
cost nodes (around US$100), deployments in dense area (100m apart), limited range, 
multi-hop transmission; through comparison, underwater acoustic communication 
nowadays are generally low  (US$10k or more), easily deployed in which a few nodes 
placed kilometers apart, generally communication  to a “base station” over high rang-
es is only done but not with each other. This chapter presently exploring the way to 
broaden the advantages of underwater wireless sensor networks (UWSNs) with 
acoustic transmission. Underwater Wireless sensor Networks has several possible 
applications. Here, seismic imaging of the  submarine oilfields taken as an ideal ap-
plication. Today, in offshore oilfields most seismic imaging tasks are allocated by a 
ship that gives an outsized array of hydrophones on the surface. The technology is 
incredibly high and hence the survey of seismic will only be allotted rarely. As com-
pared, nodes of sensor network have terribly very low value and may be for good 
deployment on the bottom of sea. Such a system permits continuous imaging of seis-
mic objects and helps for enhancing recovery of resource and oil production. the sub-
sequent Figure 1 shows the  diagram of underwater wireless sensor networks. 

 

 
Fig. 1. UWSN 
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2 Related Works 

In recent years, for underwater wireless sensor networks some cluster based data 
gathering techniques has  been proposed. These techniques have been reviewed  and 
limitations has been listed out. 

In AUV (Autonomous Underwater Vehicle)  aided with Energy Efficient Routing 
protocol, [1]  which covers  planned flight path in every cycle. The sensors  is catego-
rized  as two section which is  gateway and members. The gateway sensors are select-
ed depending on their remaining energy and nearness to the AUV trajectory. AUV 
trajectory is only communicated by gateway sensor. But, there is no direct way to  
jump from members to gateway sensor which results in increase in  consumption of 
energy. 

In  the 3D-Zone of reference(3-D ZOR), [2] AUV covers a circular path which is 
predetermined  and it collects data packets from all the sensors deployed in different 
regions. This protocol is another mobile data gathering protocol named as mobicast. 
The sensors relays the packets to AUV in multi hop as well as in  single hop  because 
clustering mechanism is needed. The  data transmission in void areas and presence of 
water currents is rectified by using large area around the 3-D ZOR . However large 
area consumes more sensors that increase in  consumption of energy  and gathering 
data from all the sensors is not possible because only sensors within 3D-ZORs can be 
considered. 

In CMDG (Cluster-based Mobile Data-Gathering scheme), a group of underwater 
sensors is allocated as cluster heads for collecting the data from all the sensors and the 
gathered data is  transferred sensors  to AUV. Hence, the limitation of multi-hop re-
laying to limited level leads to reduction in consumption of energy. With the above 
analysis of mobile data gathering schemes, we came to conclusion that cluster based 
scheme and the sensor network can be designed in distributed manner. [3] 

AODV   using  individual route of  reply with reverse path have been proposed by 
G.L.Saini et al . E-AODV that route detects in lesser amount of times than the Ad 
Hoc On-Demand Distance Vector (AODV) [4].In UASNs which is complicated net-
work comparing the terrestrial wireless network because of its limited bandwidth with 
low data rates and propagating the data is long [5], [6]. Z.Mohammadi et al rectifies 
an optimization problem by setting  a Relay Node (RN) in a particular place. Thus by 
adding the  RN , increases the lifetime of the network and its problem is rectified in 
some way.[7] 

A  routing protocol with low overhead for UWSNs which was  proposed in [8] . 
This  protocol is for reducing  the control overhead mainly in maintenance of routing  
phase and the routing protocol is compared with AODV and DSR . 

The  routing protocol which is greedy algorithm was proposed in [9] for decreasing 
energy consumption in 3-Dimensional UWSN . In [10] the authors  proposed a bal-
anced routing method that avoids energy hole in the UASN (Underwater Acoustic 
Sensor Network). The authors  have proposed a two section algorithm for increasing  
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lifetime of the 3-Dimensional UASN in [11] in which setting of RN is done by deter-
mining the x, y, z coordinates of every RN .So locating the each of  RN becomes 
insignificant. 

Y.Zhang et al. in [12] proposed a DEBCR protocol abbreviated as depth-and ener-
gy-based clustered routing protocol can be used in 3-Dimensional UASNs , resulting 
in a conical  structure of network. Selection of cluster heads is done depending on its 
depth and the remaining energy of all the sensors. But  DEBCR protocol does not 
guarantee the cluster-heads stability.Finally, the performance of  channel in UWSN 
which is acoustic and its challenges is discussed by Nor-Syahidatul et al [13]. 

3 Energy Efficient Distributed Unequal Clustering(EEDUC) 

3.1 System model 

 

The below Fig. 2 shows the 3-dimensional UWSN structure which consists of 3 types 
of nodes .The first one is static nodes affixed to the sea bottom, second type of sensor 
nodes will floats in the water  which is dynamic in nature & the remaining nodes  is 
sink nodes  that floats on the water surface. 

 
 

Fig. 2. Three-dimensional UWSN structure. 

The following assumptions are as follows, 
1. Though all the sensor nodes contribute common designs and the energies , it 

contains unique IDs & also knows their position deployed within a cubic volume. 
2. The normal nodes (or) cluster-head node can be assumed with each and every 

node. Entire nodes deployed have the capability of integrating packets of data 
and adjusting transmitted power depend on its  transmission area of data. 

3. All the sink nodes  are deployed in network's top surface of centre position and 
that can interact with entire nodes in the  underwater wireless network. 
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4. In given layer, the nodes transmit information  to cluster heads of particular layer 
that again  transmits  data to cluster head of next layer. Then, the cluster heads of 
topmost layer sends the packets of data to all the sink nodes. 

3.2 Unequal layering model 

In UWSN, the cluster heads are uniformly distributed enabled by layering that simpli-
fies the  model of networks  and reduces the consumption of energy. In order to speci-
fy the issues of 'hotspot', the layers in UWSN is divided by EEDUC and spacing be-
tween the layers  is  unequal increasing from upper to lower layer. Cluster heads plays 
a key role in UWSNs. In EEDUC, dynamically cluster-heads are selected for every 
rounds and every node undergoes election of cluster head,  establishment of cluster 
and  transmission of data stages. Election of node as  cluster heads is done within each 
layer based on its node angle, transmission distance to sink nodes and its residual 
energy. 

3.3 Cluster Establishment 

1. Depending on its respective  thresholds & election conditions, cluster-head can-
didates are voted in given layer. 

2. It broadcast the cluster-head message comprises of  IDs,  radii of clusters etc. 
Thus every node having the largest weight are nominated as the  cluster head & it 
broadcast information specifying its election within its radius. 

3. After receiving the message containing election of cluster-head successfully, the 
another cluster-heads within the layer moves out from complete election process 
and join as child nodes. 

3.4 Data transmission stage 

Child node send the packets to cluster-head within each cluster that integrates the 
packets of data and sends its result to upcoming cluster-head, finally exports upwards. 
The cluster heads always have table that contains information of  adjacent cluster 
head. With reference to [17] ,the routing  function is selected based on its remaining 
energy and the node distance can be given as 

 

 

 

(1) 

 
The ε is parameter (€ [0,1]) is mainly for balancing the proportion of energy to dis-
tance. 
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Table 1. Information of  next cluster heads 

 
Parameter 

 
Mean 

 
ID 

 
Identification 

𝐸𝑟𝑒𝑠(𝑗) Residual energy 
𝑑𝑗−𝑠𝑖𝑛𝑘  

sink node distance 
𝑑𝑖−𝑗  

node ‘i’ distance 
𝐸𝑖𝑛𝑖(𝑗)  

Initial Energy 

4 Route Detection And Maintenance Phase 

For avoiding the packet collision and to reduce the control overhead, a low overhead 
routing protocol is proposed. It consists of two main operations are route discovery 
and route maintenance. 

4.1  Route Detection 

4.2 

Ad hoc On-Demand Distance Vector is the technique used in this route detection 
which consists of three types of operative message. The operative messages are Route 
Reply, Route Request and Route alive. Only Route Request & Route Reply used by 
Route Discovery. The two purposes of route alive is that it is used check route alive 
process and mainly helps in recovery of route. Route alive message is optional. The 
lower overhead protocol maintains same length format throughout the communication 
which is fixed header length. 

Route maintenance similar to AODV & DSR (

Route Maintenance 

5 Relay  Node Selection 

Dynamic Source Routing). Communi-
cation and routing done in network layer only. The  routing protocol having low over-
head helps in monitoring the traffic of data flow at the network layer. It avoids timer& 
maintains the route in both transmitter & receiver node concern about route mainte-
nance. Thus, it does not provide any separate discovery of route. 

As mentioned above in the EEDUC section, child node and another child node cannot 
be able to participate in communication. 
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In order to reduce the transmission distance ,relay nodes are deployed. As mentioned 
in EEDUC algorithm, only cluster heads communicate between adjacent layers & 
finally transmits the data to the sink node. For novelty and to decrease the transmis-
sion distance, the relay nodes which is known as intermediate nodes are elected. The 
intermediate nodes must be less in order to reduce the transmission distance & delay. 
The intermediate nodes here is cluster head and relay  node. 

 
Fig. 3. Cluster and Relay Node Arrangement 

As shown in above Fig.3,the child node sends the data to the cluster head. The cluster 
head sends the data to relay node and again it transmit the data to cluster heads. Relay 
node is elected and deployed by using following steps. 
Step 1: 
 Among all the nodes in the UWSNs, the node having the  minimum lifetime is 
selected and specified by s. Increasing the  lifetime of node  is the bottleneck of relay 
node setting. 
 Step 2: 
 The node which is largest distance with respect to node is  found out and specified 
by t. 'r' is the specification of relay node is placed in between s & t to reduce the dis-
tance between them. 
Step 3: 
 The node 'r' (relay node) should be placed in required place in  network for increas-
ing the lifetime. 
 'r' should be closer to node s & t so that RN (Relay Node) increases the lifetime of 
node s. Lifetime of node r is also considered. The transmitting &receiving  power  
under the links are shown in the denominator of the equation 2. As depicted in [29] 
the following equations helps in fixing the relay node, 

min (� 𝐸𝑠𝑟
𝑓𝑠𝑟∗𝑝𝑠𝑟+𝑞𝑟𝑝∗𝑓𝑟𝑠

− 𝐸𝑟𝑠
𝑓𝑟𝑡∗𝑝𝑟𝑡+𝑞𝑟𝑝∗𝑓𝑡𝑟

�)                                               (2) 
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                    𝑑𝑖𝑗
2 = ( 𝑥𝑖 − 𝑥𝑗)2 + ( 𝑦𝑖 − 𝑦𝑗)2 + ( 𝑧𝑖 − 𝑧𝑗)2                                   (3) 

- node ‘r’ energy  that is mainly allocated to link (s,r)) 

- node ‘s’ energy  is mainly allocated to link (r,s)) 
 

6 Simulation Results 

The following simulated results are mainly are obtained by ns2.34 simulator that is 
plotted as the graph and  the conclusions are obtained from the simulated graph, 

6.1 Performance Metrics 

i. Energy Efficiency of the Network 
The network is said to be energy efficient only after  reducing the amount of energy 
required for providing its  products and services of the network. 
 

ii. Throughput of the Network 
The rate of successful message delivery over a communication channel is called 
throughput or network throughput . It is usually measured in bits per second (bit/s or 
bps) or  in  packets per second (p/s or pps) or  packets per time slot. 

 
iii. Packet loss 

 

Loss of packets mainly when one or more packets of data failed to reach their destina-
tion while travelling across a computer network. Packet loss is caused by errors in 
data transmission, or network congestion. 

6.2 Results 

To check the performance of RN-EEDUC, it is   compared to the performance of 
CMDG,RNSA,EULC algorithms using ns 2.30 simulation tool.  
The Fig.4 shows the generated packets of the network which shows that of all the 
three algorithms, the proposed RN-EEDUC protocol generates more packets from 
cluster heads and child nodes. Packet loss is also minimum in proposed work than all 
other algorithms as shown in the figure 5 , indicates the  efficiency of RN-EEDUC 
that increases network lifetime. 
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6.3  

Fig. 4. Generated packets of the networks 

 

 
Fig. 5. Packet loss of the network 

 
The Fig 6 shows the energy efficiency of the network. It has been seen that CMDG 
protocol consumes more energy than the other protocols. Since, only clustering takes 
place, distance between the cluster heads is high ,Energy efficiency is low in CMDG 
protocol.In RNSA, relay node is deployed in order to increase the energy efficiency. 
Thus, RNSA is more efficient than CMDG. For resolving the 'hotspot issue' EULC 
uses clustering techniques with unequal layering that balance intra & inter- cluster 
transmission of data in consumption of energy. 
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Fig. 6. Energy efficiency of the network 

 
Fig. 7. Throughput of the network 

 
 
By combining all the concepts of  CMDG,RNSA &EULC, the proposed  RN-EEDUC 
protocol is designed in which unequal layering and relay node used. The clustering 
adapted from CMDG protocol in which particular set of sensors only appointed as 
cluster heads that covers affiliated sensors in limited number of hops only. By com-
paring with existing protocols, the energy efficiency  of the RN-EEDUC is higher 
than other existing protocols. The figure 7 shows the throughput of the network. The 
throughput of RN-EEDUC is higher than the existing protocol resulting in the concept 
that the data packets sent by the node is successfully received by the another node. 
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7 Conclusions 

Reducing consumption of energy in UWSN, prolonging its network  lifetime and 
reduces the energy consumption has became key problems in research field. This 
paper proposed an  Energy Efficient Distributed Unequal Clustering Algorithm with 
Relay Node Selection for Underwater Wireless Sensor Networks. This algorithm 
consists of  the unequal clustering model, election of cluster head, establishment of 
cluster head and the transmission of data. Secondly, in order to reduce the packet 
collision we introduced new route detection and route maintenance phase in  routing 
protocol. The main idea of this phase is the construction of low overhead routing pro-
tocol in order to control the routing overhead. Thirdly, further improve the energy 
efficiency we present a novel algorithm namely relay node selection algorithm (RNS). 
The construction of relay node is to reduce the transmission distance which helps to 
improve the network lifetime. The simulated results shows that the RN-EEDUC pro-
tocol is more efficient than other existing protocols. In future work should be focused 
to calculate packet delivery ratio, to optimize network topology for improving energy 
efficiency and for ensuring security of data transmission. 
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Abstract. In this paper, a partial ground is used as a planar at the base with a 
rectangular patch in which the antenna designed as  a meander line antenna is 
presented. The main goal is to obtain wider bandwidth  that covers the ISM 
band frequency which perfectly operates for MIMO applications. Here a mean-
der line antenna is printed on a microstrip patch with a matched feed and partial 
ground at the bottom operating at 2.45 GHz .Thus a dual band is obtained with 
maximum bandwidth. At the end of the receiver a filter can be placed in order 
to remove the noise and sends the signal without any interference. So, a filter is 
added at  the meander line antenna substrate.  A dual band of 1.73-2.77 GHz 
and a return loss of -22dB and -45dB is obtained. The gain of 2.26dBi at 
1.73GHz and 3.69dBi at 2.77GHz is acquired.  Obviously  the proposed anten-
na design offers much flexibility to the available frequencies mainly  for MIMO 
applications and wireless local area networks.  
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1   Introduction 

The radio frequency antenna including the filters in the wireless transmission plays a 
major role as a front-end components that are needed to attain low integration price 
and handling high-energy capability. Today the filters which is  integrated with the 
antennas have additional scope towards the RF domain. So the filtering antenna un-
remarkably known as filtenna not solely reduces the price of fabrication, however 
conjointly improves the performance of the antenna, like high pattern, gain, infor-
mation measure and VSWR activity. Antenna information measure and reduction in 
size are the 2 major challenges. The overall electrical homes with networking parts 
like inductors, capacitors and resistors has been expressed in the victimization of volt-
age standing wave quantitative relation (VSWR),  S-parameters, reflection constant, 
that embrace profit, return loss, and electronic equipment stability. There is a funda-
mental measure in which the optical engineering is common than the  RF engineering, 
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concerning with the results that are discovered, whereas a craft radiation are incident 
on the degree of obstruction and then passes across various insulation media. Within 
the context of the S-parameters, scattering always refers back to the style during  the 
visiting currents and voltages in an increased number of conductors that  are affected 
after they meet a separation as a result of the insertion of a network into the conduc-
tor. This is often adequate to the wave resistance differing from the electric resistance. 
The meander line antenna may be a tiny antenna that consists of vertical and horizon-
tal structures that achieves compact size. The horizontal segments within the meander 
line antenna have opposite section. And then the amount of turns will increase be-
cause the potency of the antenna will increase. Because the area of the meander line 
will increase the resonant frequency decreases. 

 The advantages of the antenna posses straight forward configuration, easy integra-
tion to a wireless device, low price and potential towards low SAR options. Meander 
line antenna is one sort of the small strip antennas. Meander line antenna faces major 
challenges in communication technologies like augmented rate, antenna size, low 
SAR worth, high gain and augmented information measure. 

Radio-based LANs have become additional versatile and has become fewer prod-
ucts  in our day to day environments. Most of  the wireless native space networks 
systems has been designed to work within the a pair of 1.4 and 1.5 GHz. A compact 
antenna with a twin band that operates in each frequency band  at 1.8GHz and has a 
couple of 1.7 GHz. various styles of antennas are used in the meander line technology  
and provides  a wide band performance. Hence this paper has a tendency to gift a 
meander line antenna on the substrate using FR4 material that are bounded by a feed 
line which is adaptive in nature and has a partial defected ground structure band pass 
filter is added  to the strip so as to cut back the interference. The main purpose of 
miniaturisation and enhancing the general performance of the circuit, a multifunction 
module is intended. It performs filtering and divergent , at the same time with the 
assistance of a co- style approach. A filtering antenna is usually thought-about as a 
mixture of filter and antenna during which the filter is integrated towards  the feed 
line or a strip apart from the divergent  surface. Hence the fluctuation in radiation is 
incredibly less. Because the size of the dipole within the meander line antenna is re-
duced by an element that is proportional to the amount of turns within the given in 
operation frequency. 

Simultaneously, this trending wireless technologies face a serious challenge in the 
refraction and reflection within the communication link and conjointly there could 
also be some noise of interference between the signals at the receiver. In order to 
overcome certain challenges within the MIMO system a filtering meander line anten-
na has been designed and enforced with higher port isolation. Such system may result 
in larger antenna performance and better gain. This successively allows sensible po-
tency that is reliable for our surroundings. The antenna performs a serious  task of 
band sensing and therefore the filter used is capable of human activity at desired 
waveband. 
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2   Related work 

 In this section we  briefly describe a meander line design structure using various 
grounds and substrate materials along with their techniques, advantages and disad-
vantages. 

Amarjit Kumar proposed a wireless pressure monitoring system (WPMS) using ra-
dio frequency transceivers at 2.31-2.64 GHz. A filtenna is used at the receiver side. It 
results in -10dB return loss at with a bandwidth of 62% [1]. A broadband duplex 
filtenna is proposed in [2] based on a 3D metallic cavity structure. The design resulted 
in a fractional bandwidth of 57% that shows a good filtering property. Dual-band 
meander-line monopole antenna that operates in frequency of 2.400-2.480 is designed 
[3]. A return loss of 1.14 GHz at -10 dB is obtained and it is used for portable wire-
less communication applications . Compact filtennas with massive tunable band 
square measure planned for cognitive radio (CR) applications are studied. The pro-
jected calibration technique for filters relies on centrally loading the stub and there-
fore the H-shaped with only one varactor is used for miniaturisation[4]. For additional 
size reduction of the warm temperature, a superconducting two-dimensional wave 
guide  band pass filter (BPF) and a meander line with quarter-wavelength resonator 
BPF has been introduced so as to manage the attenuation poles [5]. Three spherically 
conformal electrical monopoles-the spherical helix (SH), spherical meander line 
(SM), and a hybrid designs are used [6].A comparison is done in which the spherical 
helix has more efficiency with tough impedance properties that are matched. The 
spherical meander line has more loss and a hybrid design is the combination of both 
spherical helix and spherical meander line. Jeffrey.S.Tharp et al. made a comparative 
study on a single quarter-wave meander line phase retarder operating at 8-12 microm-
eters. A low throughput of 23%  is obtained [7].  In [8], a (SIW)  substrate integrated 
waveguide, filtenna are used. The gain obtained is 6.73 dBi with reduced antenna 
size. Here SIW are stacked vertically. Kwok Kee Chan et al. proposed a meander line 
antenna with a metallic grids. A resonance with transverse model technique is used. 
various grids are compared for best results [9]. In [10], there is no filtering part in the 
design but the antenna itself acts as a filtering, using 3- element patched array. This is 
operated at a frequency of  4.8-6.8 GHz  resulting in a bandwidth of 7% and 14%. 

3   Proposed system 

There is a fundamental limitation of antennas in which the bandwidth will be less and 
hence the gain will also be low. Generally in electrically small antennas the Q-factor 
introduces frequency with narrow bandwidth. Hence if the quality factor is minimum 
then there is a chance of increased bandwidth. 

As referred in paper [3], in free space, k is the wave number radians/meter and a is 
the maximum radius of enclosing the sphere of the antenna (meter).The bandwidth 
and the VSWR is calculated as follows[3-4]: 

 (1) 
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(2) 

 (3) 

 
(4) 

Where bandwidth is that the information measure, S is that the VSWR activity. 
As shown in figure 2, the bottom is partially defected, so there is no ground under-
neath the meander line section. Therefore the planar  strip (CPS) is briefly circuited. 
A study is made on the effective dielectric constant in order to get the characteristic 
electric resistance of a meander line section. 

• There are certain difficulties in coming up with associate electrically little 
antenna:  

• Impedance matching 
• Insertion loss from high current density flowing on a non-perfect conductor, 

leading to joule heating 
• Low radiation potency which leads to less radiation aperture. 

4   Antenna design 

A meander line antenna with its vertical and horizontal positions are designed. The 
length and also the dimension of the patch is calculated . The vertical and the horizon-
tal lines of a meander line structure may or may not be equal depending on the width 
and the length of the design. 

The ground plane format of a meander line antenna may be a 2λ dipole or 4λ and 
the basic idea behind the antenna is to fold the conductors front and back to make the 
antenna smaller as shown in figure 1. 

 

              Fig. 1.General meander line structure 

A partially defected ground structure is used and the patch meander line is printed on 
the Fr4 substrate with the dielectric constant 4.4 and height 1.6mm. The resonance 
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length of the meander line antenna is given at the Z-axis. The copper is selected as a 
material and the entire design is operated at an ISM band frequency 2.45 GHz. The 
length of the feed is calculated as follows: 

𝐶 = λf 

where c=3x108 
f=2.45GHz 

 

(5) 

Fig. 2.A meanderline design with partial ground structure. 

 
The filters that are implemented, are designed on the substrate which is a Fr4 materi-
al, with a dielectric constant of 4.4, loss tangent of 0.035 and the height of substrate is 
1.6 mm. The order of the filter can be determined only by the design calculations. 
Different features of filters is carried out by various researchers such as UWB filters 
which is a bandpass, tunable filters that has switch ability features and transmitting 
zeros at pass band. Notching out of the signal reception is given more attention  in the 
ISM band (spectrum range). The implementation of the notch filters has been concen-
trated by the researchers such as defected ground structures (OGS),  parasitic patches, 
split ring resonators (SRR), coupled line structures and photonic band gap.  For UWB 
application like WLAN 802.11b  less notching is done. 
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Fig. 3.L-shaped bandpass filters added to the strip of the antenna 

From figure 3, Two resonator with L-shape resonator are designed to be half wave-
length, with the length L and width W for each quarter wavelength. Here width, 
length and thickness are calculated from the feed line for its simplicity. The L-shaped 
resonator filter is a band pass filter. 

 

 
Fig. 4.Meanderline antenna added to L-shaped resonator filter 

 
The dimensions of  simulated proposed meander line antenna using the filtenna de-
sign is given as below: 
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Table 1.  Dimensions of the proposed antenna 

 
Materials Width(mm) Length(mm) 
Ground 20mm 46mm 
Substrate 20mm 60mm 
1st 1.3mm meander section 5.1mm 
2nd 1.3mm meander section 2.4mm 
Strip 
Filter 1 
Filter 2 
Feedline 

2.6mm 
1.7mm 
2.6mm 
1.9mm 

25mm 
9.15mm 
7mm 
19mm 

 
The meander line filtenna is divided into two sections, in which the first section has 
the width 9.86mm(outer measurement) height 5.1mm with the spacing 1.3mm and the 
second meander line section consists of  16.7mm width with the length 5.1mm. The 
spacing between the patch and the height of the substrate is 4.6mm. The height at the 
end of the strip and starting of a first meander line is 3.8mm with the width 1.72 mm. 
The spacing between the first meander line section and the substrate is 9.14mm.  

 

5   Result and discussion 

The proposed model of the antenna design is simulated using the EM simulator soft-
ware. A meander line antenna is designed and simulated with the software. The im-
pedance match is improper and the bandwidth is less than 1GHz. The highest return 
loss obtained  was -40dB. 

 

 
Fig. 5. s-parameter for the meander line antenna without filter. 
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The antenna pattern which is a radiation pattern or a far field pattern indicates the 
dependence of the directional strength of the radio waves in any antenna design. 
Return loss is defined as the power loss within the signal reflected or refracted in a 
fibre or a conducting cable. the mismatch can be done due to the separation of the 
load terminals and the device when it is inserted into the terminal. The ratio is ex-
pressed in terms of  dB (decibels). 

 
(6) 

 
where , 
RL(dB) - return loss in dB 
Pi - incident power  
 Pr -reflected power. 
Return loss is a combination of reflection coefficient (Γ) and the  standing wave ratio 
(SWR). when SWR increases return loss decreases correspondingly. When the return 
loss and the terminals are matched together, that it shows its great performance meas-
ure. As the return loss is high the match is perfect.  
 As return loss is employed in trendy follow with respect to SWR as a result of its 
higher resolution for tiny values of reflected wave. Gain obtained is a pair of 2.8 dBi 
and also the graph of the simulated meander line antenna while not adding a filter is 
as below: 

 
Fig. 6. Radiation pattern of meanderline antenna without filter 

 A filter is added  to the strip of the meanderline structure inorder to scale back the 
interference of the signal once multiple signals are given at the input. Filter can even 
increase the potency of the antenna.  
 In this paper, 2 filters are added  on the strip higher than the feedline of the mean-
der line antenna. Filter 1 is placed above the feedline in which the distance between 
the feedline and the filter is 13.15mm. The spacing given between the filter and  the 
strip is 0.5mm.  
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 Filter 2 is placed at a distance of 3mm from the feed line. The length and dimen-
sion of the filter 2 is 5.55mm and 1.7mm respectively. The spacing distance between 
the filter and the end of the substrate is 2mm. 

 
Fig. 7.s-parameter for the meanderline antenna with filters 

 If the DUT is inserted and all of this power is returned, 100 percent reflects and 
there's no loss in the reflected power. All the incident power is returned. The return 
loss is zero dB. once we insert a device, we lose the reflected power. As a result, of 
some of them gets absorbed or transmitted through the device. 

 

Fig. 8.Smith chart representation of  meander line antenna with filter 
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Fig. 9. Energy graph of meander line using filtenna 

There will be only one input port and one output port in any single ended device 
which is standard in nature. These signals in the input and the output port  is detailed 
in the ground plane. There is an interface between the propagating radio waves of the 
antenna by the currents in the buildings ,houses, cables that fills all the metallic con-
ductors used in the name of transmitter and the receiver. The antenna receives power 
from the transmitter and hence there will be radiation and some magnetic force which 
can be called as radio waves. There will be some radiation due to the interruption of 
the signals from the receiving side of the antenna . 
 The array of elements connected electrically is designed in such a way that it 
transmits and receives the radio signals  in an omnidirectional pattern .The directional 
antennas has high gain in which the radio signals are placed in horizontal and vertical 
positions. Using parabolic reflectors, parasitic parts and a parabolic horn ,the radio 
waves are directed into a beam of antenna. 

 
Fig. 10. Port signal representation 
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Generally the performance of the antenna is measured using VSWR matched to the 
load and it describes the resistivity of the antenna that are connected to any device. 
VSWR -Voltage standing wave ratio is also called as standing wave ratio  (SWR) in 
which the minimum value obtained is one. 

 
Fig. 11. VSWR measurement of a meander line antenna 

 
VSWR describes the capacity of reflecting radio waves from the radiating antenna.  
s11
 VSWR can be calculated using the following formula : 

- reflection constant or return loss 

 

 

(7) 

VSWR plays a vital role in the antenna measurement. If the value of VSWR is low if 
the antenna is highly matched to the link that provides high power to the antenna and 
so  VSWR is small. The antenna will be more efficient if there is no reflection having 
VSWR as 1. 
The gain obtained is a pair of 2.87dB for 2.5GHz and also the 3-D radiation pattern 
for the filtenna design using a meander line is as shown below: 
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Fig. 12. Radiation  pattern of meanderline antenna using filtenna structure. 

The polar representation of the meanderline structure using the filtenna design is as 
below: 

 

 
Fig. 13. Polar representation of meanderline using filtenna structure 

6   Conclusion 

The characterization of a planar meander line antenna design using filtenna is done 
along with the simulation using the software required. Fr4 substrate is used with a 
dielectric constant 4.4 and a dual band is obtained as a result. the proposed antenna is 
very compact in size 60x20 mm3.The bandwidth obtained is 1GHz with a wide band 
of frequency ranging from 1.73GHz-2.77GHz. The gain obtained is 2.26dB with a 
return loss -22dB  in 1.73GHz and 3.69dB with -45dB return loss  in 2.77 GHz. The 
antenna provides good gain and return loss with high impedance bandwidth in the 
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dual band frequencies. As the designed meander line antenna using filtenna structure 
is very compact and has wide bandwidth, it is suitable for MIMO applications. 
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Abstract. In this design, four port MIMO antenna of annular slot is proposed to 
get better gain and diversity performance of the frequency range from 2 to 
6GHZ for Wi- Max(3.5GHZ) and WLAN(5GHZ) application. To get the pat-
tern diversity, the four micro strip feed lines are used and it is isolated by four 
shorts to maintain isolation. The Micro strip patch antenna are used because of 
the advantages like low structure in profile, cost of the fabrication is low and 
support both the circular and the linear polarizations. The antenna performance 
are analysed by the simulation results which produces the gain, directivity, re-
turn loss and radiated power. The antenna proposed used in WLAN and  Wi-
Max application. The antenna dimensions are thickness 0.8mm, length 30mm, 
width 38mm. The Flame Retardant (FR4) substrate is used which has the rela-
tive permittivity value 4.3. The antenna design proposed is simulated using the 
Advanced Design System (ADS) software and output is tested using the net-
work analyzer. 

Keywords:Microstrip antenna, Wi-Fi, WLAN, FR-4, Fabrication, Gain, 
Returnloss. 

 

1 Introduction 

Over the past years, the researchers focused on the study of Micro-strip patch anten-
nas in which the antenna will be in  compact size. But, the antennae with low gain and 
narrow bandwidth is the main drawbacks in the system. So, the researchers all among 
the world  is trying to overcome the above drawbacks. The micro-strip patch antenna 
is promptly used in various fields of the aircrafts ,space technology, the mobile com-
munication ,the missiles, the GPS system,  and also in the radio unit. The micro-strip 
patch antennas are compact size , light in weight, cheap, simple in manufacturing and 
easy to integrate the circuits. The very significant thing is, it can designed in following 
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different patterns like   circular ,triangular,  square, rectangular etc.  Highest bandwidth 
is suggested by all the techniques. The methods includes: 
The elements of the parasite will be in other or in same layer. 
Using the thick substrates of lesser dielectric constant 
The slotted microstrip patch. 

The highest bandwidth, simplicity, the compact size and the rapport to remaining RF 
front-end is the fascinating factors of the antenna. This effort is devoted in designing 
the frequency of the separate wide band antennas. The major drawbacks of that anten-
nas is the larger size and can be possibly able to cancel the usage of the mobile wire-
less applications. 

Wi-Max (Worldwide Interoperability for Microwave Access) is a wireless commu-
nication which is dedicated to the advancement of IEEE standard of 802.16 for the 
broadband wireless access network . It covers 30 miles with a high speed compared to 
Wi-Fi which is operated in the frequency range of 2.3 , 2.5 , 3.3 , 3.5 , 5.8 GHZ band. 
WLAN is the wireless computer network that links the two or more components using 
the wireless method within the limited zone such as a the home , office, the school , 
laboratories and industrial buildings. It has the IEEE standard of 802.11 . It is operated 
in the frequency range of 2.4 , 3.6 ,4.9 , 5 , 5.9 GHZ band. This microstrip patch an-
tenna was designed for the Wi-MAX communication system with MIMO technology. 
The output comes out from the antenna bandwidth is increased. 

M. Kamyab and A. Khaleghi proposed a feed reconfigurable antenna with the polar-
izing pattern diversity where the radiating circular patch is printed on the substrate 
which is thin and the diversity of the pattern is resulted using the switch parasitic pins 
beneath the circular patch and also the ground plane and it is used in WLAN applica-
tions [1]. 

Y. Huang, A. Nehorai proposed a Coupling of the two collocated perpendicular cir-
cular thin loops which is analyzed. The strong coupling will exist for all the current 
loop harmonics which is higher than the first can be ignored and it is also found that 
coupling for perpendicular rare loop antennae depend on the nearby locations of the 
terminals loop [2]. 

Y. Ding, Z. Du, K. Gong, and Z. Feng has proposed a novel dual-band printed di-
versity antenna which it consists of the two back-to-back single pole by symmertrical 
configuration and it is embedded on the PCB. This antenna radiating at the operating 
frequencies of UMTS(1920- 2170MHz) and 2.4GHz WLAN (2400-2484MHz) bands 
are demonstrated in the method of double band antenna for the mobile terminals where 
the isolation of the prototype is greater than 13dB and 16dB.[3] 

M. Bod proposed a printed compact ultra wideband (UWB) slot antenna with extra 
three bands for the different applications and this low profile antenna consists of the 
slot with octagonal shape. The slot is surrounded by a stepped rectangular patch which 
covers the UWB band from 3.1-10.6GHz. The attachment of the three inverting U-
shaped strips in the ground, located at the upper part of the slot with the polarizing 
band of the additional triple linear realized by covering the GPS, GSM, Bluetooth.[4] 

K.Ghorban and R. B.Water house proposed a microstrip antennae with the narrow 
bandwidth and this experimentally results in an impedance bandwidth of 35.3% and 
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better gain of 4.5dBi and good isolation of 30dB and also good polarization is availa-
ble.[5] 
S.-L. S. Yang, K.-M. Luk proposed a dually polarized antenna working in C band with 
the complementary structures and the stable,  symmetric radiating patterns of the pro-
totype antenna is built with the frequency of 4.9GHz-5.1GHz and the isolation of the 
port is less than -24dB.[6]  

Toh, and T. Ping proposed the broadband MIMO antenna of four ports  with the 
pattern diversity where the feed lines are printed on one side and the ground plane on 
the other side where it generates the orthogonal radiation pattern with the isolation loss 
of 25dB and it is used in the WLAN and the Wi-Max applications and operates in the 
range of 2.3 to 12.6GHz.[7] 

Wang et.al proposed the compact two element antenna of both pattern ah high isola-
tion for 2.4GHz and polarization diversities with isolation of 2.4GHz for WLAN appli-
cations with the 180 out of phase excitations with the isolation of 29dB with effective 
gains and diversity gain.[8] 

Dang, Z. Y. Lei, Y. J. Xie, G. L. Ning, and J. Fan proposed a design of a four banded 
slot antenna for the GPS and used for the Wi-MAX and WLAN applications and this 
operates in the frequency band of 1.575GHz to 1.66GHz used with theutilization of the 
computer simulating software of IE3D.[10] 

J. Chiang, S. Wang, and C. C. Hsu proposed the paper of the four band compact slot 
antenna in a small ground plane for the GPS is used for WLAN and the Wi-Max appli-
cations with the gain of 2.5dBi.[9] 

Amir Hossein Haghparast and Gholamreza Dadashzadeh proposed a new design of 
the circularly polarized CPW-fed monopole antenna which operates in the ISM and 
the WLAN bands and this compact aperture has the same length and width at operat-
ing frequency of 2.2-8GHz band and is used in the MIMO communications.[11] 

K. L. Wong and J. Y. Lu proposed double polarized antenna array of an eight port 
operating at the frequency band of range 2.6GHz for the 5 generation communication 
and the antenna designed is simulated with good parameters  and used in the 5G smart 
phone applications.[13]-[14]-[15] 

C. Votis, G. Tatsis proposed a 2*2MIMO antenna array system with envelope cor-
relation coefficient shows the various propagation paths of the RF signals that are 
destined to the antenna elements and the diversity of the MIMO antenna is measured 
by the envelope correlation coefficient with100% antenna efficiency.[12] 

E. Stavrou, O. Litschke, R. Baggen proposed a double polarized antenna for the hot 
spots of the Wi-Fi access points which is operating at the frequency of 5.8GHz  and  it 
consists of 64 elements.[16] 

W. Han et al., proposed the innovative technique to enable the port to port isolation 
of the two closely spaced dual band for the WLAN applications and the MIMO set top 
box is used for the better output.[17] 

J. S. Sun, H. S. Fang proposed the compact antenna for the ENG dual band where 
the dual band isolations are improved over 10Db at 2.6GHz and the 3.5GHz.[19] 

The broadband antenna with four ports consists of the MIMO antenna with the di-
versity of the pattern is presented. To get the diversity of the pattern, first the four 
microstrip line feeds is printed on one side of the substrate and then on the other side  
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the modified ground plane is printed. The microstrip lines are developed as radiation 
patterns in perpendicular direction. Then the annular slot of the four shorts are ar-
ranged between the microstrip lines for maintaining the isolation which is greater than 
25dB. The antenna operating with frequencies i.e., from the 2.3GHz to 12.6GHz ap-
proximately equals 139% covering the FCC in wireless applications. Thus, the pro-
posed antenna covers the Wi-Max  and the WLAN applications beneath the FCC. The 
proposed geometry of the antenna is designed in the Ansoft’s high Frequency of the 
Structure Simulation (ADS). 

2 Proposed Design Model 

The paper presents the ”Design of MIMO antenna for Wi-Max and WLAN applica-
tions”. The antenna is designed to operate at a frequency of 2-6 GHZ. The MIMO 
antenna is structured as annular ring slot antenna with 4 ports. Slot with 2 feeds are 
sufficient to achieve pattern diversity application, so the feed is given at port 1&2. The 
design is simulated using the ADS software. The Wi-MAX and WLAN is achieved at 
the frequency of 3.5 & 5 GHZ with a gain of 5.1 dB and bandwidth of is achieved FR4 
material is used in the fabrication of the prototype which is proposed. By comparing 
with  air as material of the dielectric ,the substrate used in proposed geometry is easy 
to handle. Simulation and return loss is measured, the radiation patterns and the isola-
tion between ports are simulated. The slotted antenna is advantageous of the compact 
size, the wide bandwidth and the easy integration with the other components which is 
the good candidate for  the design of MIMO antennae. 

The proposed structure of the MIMO antenna is shown in the Fig. (1) below and the 
design is based on the calculations of the dimensions of the respective MIMO antenna. 
The proposed MIMO antenna design  has the following dimension and  shown in below 
table. 
 

Table 1. The dimensions of the proposed design 

Parameter Length 
Of the 

Patch 
(mm) 

Rin 
(mm) 

Rout 

(mm) 

Length 
Of the 
Feed 

Width 
Of The 
Feed 
(mm) 

L1 

(mm) 
w1 

(mm) 

Values 
(mm) 

30 5 10 6 2 3 6 
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 Fig.1. Design of the proposed MIMO antenna 

 
The design of this structure is then simulated using the Advanced Design System 
(ADS) software and tested using the network analyzer. Advanced Design System 
helps to store and control the data exhibited when  creating, simulating, and analyzing 
the designs to accomplish the design goals. This paper concludes the layout, analysis, 
simulation, circuit, and the output information in the designs that develops with any 
links that is added to other designs and the developed project. 

 

3 Design Calculation 

3.1 Design Considerations 

Operating frequency (fo ) = 2.4 GHz. Velocity of light (c) = 3 ×108

Substrate FR-4 with the dielectric constant (∈r ) = 4.3 
 m/sec. 

Substrate thickness (h) = 1.6mm 

3.2 Substrate Selection (H): 

The substrate selected for the design of the antenna is FR4 with the thickness (h) of 
1.6mm and dielectric constant ((£ṙ) = 4.3 and a loss tangent of 0.01. 

3.3 Calculation of width of the patch (W): 

For 2.4 GHz, the patch width is calculated as and W = 38 mm respectively. 
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3.4 Calculation of effective dielectric constant (∈reff

For 2.4 GHz, the value of  (∈

 ): 

reff

 

 ) is calculated as 4.03  mm respectively. 

3.5 Calculation of length extension (Δ𝑳) and L: 

For f = 2.4 GHz, the value of (Δ𝐿) is calculated as Δ𝐿= 0.374 mm and L=30 mm. 
 

 

3.6 Calculation of effective length Leff : 

 

3.7 Calculation of actual length of patch (L): 

 
 

Table 2. Design Calculations. 

Design Parameters Dimensions (mm) 
patch width 38 

patch length 30 
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effective dielectric constant 
(∈reff ) 

 
4.03(no unit) 

length effective (Leff ) 31 

length extension (∆L) 0.374 

4 Simulation Result 

 
The simulated result of the proposed antenna operates at frequency range 2GHZ to 
6GHz. It provides good performance with two ports and it is suitable for diversity ap-
plication. The geometry offers stable, omni-directional pattern . The bandwidth ob-
tained is 1720MHz.The scattering parameters s11, s12 , s22 , s21 are graphically shown 
with return loss and high gain measurements. 

Table 3. Antenna Parameters 

Parameters Values 
Power radiated 0.00268509 
Effective Angle 2.79618 

Directivity 6.52644 
Gain 5.05951 

Maximum intensity 0.00096027 

Angle of U Max 0 0 
E(theta) 0.213277 -94.6177 
E(phi) 0.623431 92.607 
E(x) 0.198996 84.8619 

E(y)max(mag,phase) 0.826998 -87.4254 

E(z)max(mag,phase) 0 0 
Power radiated 0 0 
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Fig.2. Simulation of return loss characteristics in S-parameters 

 
The S11

 

 (return loss), phase and the smith chart will be displayed after the simulation 
is complete. The output is generated by selecting the parameters with its unit in the 
table. 

Fig.2. Simulation of return loss characteristics of S11

 

 parameter 
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4.1    Simulated Radiation 

 
Fig.3. Simulated radiation of current distribution 

 
The figure 4 shows that according to the port placement the power is distributed over 
the surface of the antenna with high power gain and return loss over -10dB. The blue 
colour here indicates the high power radiation. 
 

4.2 The Pattern of Radiation 

The pattern of radiation of the antenna is the far-field plot of the radiating properties of 
antenna as the spatial co-ordinates which is denoted by elevation angle (θ) and azimuth 
angle (φ). The plot of radiated power from an antenna is per unit solid angle which is 
nothing but the radiating intensity. This is plotted in 3D graph . This parameter shows 
the directivity of the antenna and the gain at different plots in the vacant place. This 
gives of an antenna signature and it is enough to understand the antenna produced and 
the importance of the parameter in the simulation software need to be clear . 

 
Fig.4. Simulated design of radiation pattern 
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5 Fabrication Output Results 

The fabrication is done for the proposed design of the MIMO antenna where the front 
view and the back view of the fabricated design is shown in the fig.7 and fig.8 

 

 
Fig.5. Fabricated design front view 

Figure 6 shows the complete model of the MIMO antenna with port fixed beneath and 
that is the front view of the two-section branchline coupler. 

 
Fig.6. Fabricated design back view 

The fabricated output is tested using network analyzer where it measures the parame-
ters of the network for the electric networks. S-parameters are commonly measured 
using the network analyzer. 

Two-port networks like as amplifiers and filters are mainly characterized by net-
work analyzer. Even networks with the random number of ports can also be analyzed 
using network analyzer. 
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 Fig.7. Testing of antenna using Network Analyser 

The proposed fabricated MIMO antenna has been designed and tested with the net-
work analyser which is shown in the fig. 9 above where it clearly shows the dual band 
frequency of 3.5GHz and 5GHz in which the result is clearly exhibited in below fig.10 
and fig.11 

 
Fig.8. Result of network analyser showing 3.5GHz application 

The figure 9 shows the operating frequency of 3.5GHz where the start frequency is 
3GHz and the stop frequency is 4GHz . 
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Fig.9. Result of network analyser showing 5GHz application 

 
The figure 10 clearly shows that the operating frequency of 4.8GHz where the start 
frequency is 3.5GHz and the stop frequency is 5.5GHz . 

 
Fig.10. The network analyser showing the 5GHz application with gain - 20.65dB 

 
The figure 11 shows that for the operating frequency 4.8GHz with start frequency 
3.5GHz and the stop frequency as 5.5GHz with return loss -20.65dB. 

 

6 Conclusion 

The antenna is designed at the gain of +5dB and have an advantage of compact size. 
The antenna works for an dual frequency which supports both WLan and Wi-Max. The 
4- ports wide band diversity pattern of the antenna is presented. The dimension of 

904



 

design is 38*30 mm. The four ports are used to increase a port isolation and perfor-
mance of the antenna .The proposed antenna provides the impedance bandwidth of the 
1720 MHZ with the frequency range of 2GHz - 6GHz. The antenna has the two fre-
quency bands of about 3.5 and 5 GHZ which is used to lap over the WLAN and WI-
MAX. The design of the suitable antenna for the MIMO is the larger area of the re-
search which is based on the conclusions drawn and the advantages are mentioned in 
the presented work, further improvement can be made. The proposed annular slot ring 
shape gives improved bandwidth and gain due to its dual band frequency .Further 
designs can be worked out at multiple frequency bands. The size of the design can also 
be further reduced to achieve wide frequency band. 
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Abstract. Millimeter wave communication has procured prominent focus 
among the research fraternity owing to the ever-increasing wireless user data in 
recent times which has turned out to be the driving force in exploring the differ-
ent regions of the radio frequency bands to meet the dynamic user requirements. 
Millimeter wave supports multitude of users and can achieve high data rates 
and poses practical and reasonable solutions to the capacity crunch faced by the 
next generation wireless networks. The concept of antenna beamforming has 
made a significant progress in the wireless communication field and aids the 
development of robust communication link. This paper reviews the different 
beamforming approaches namely Analog, Digital and Hybrid Beamforming 
techniques for millimeter wave communications systems and view their system 
architectures. The key advantages and limitations associated with each tech-
nique are discussed. This paper throws light on the best suited method for mil-
limeter wave communication systems. 

2 

Keywords: Millimeter wave, Analog, Digital, Hybrid Beamforming. 

1 Introduction 

Recently, there has been a widespread interest among the network designers and per-
sonnel in the utilization of millimeter wave bands for the 5th

 

 generation cellular sys-
tems [4], [5]. A report by Wireless World Research [6] brings-forth that mobile data 
traffic is (at least) doubled every year. It is envisaged that by 2020 [7], around 50 
billion devices will serve the user fraternity with atleast 6 devices per person, which 
includes machine communications too. The need to accommodate such multitude of 
user devices and serve such massive communications makes it highly essential to 
elevate the capacity of the cellular network. It is predicted that the capacity of the 5G 
network will be scaled up, to provide 1000 times increased capacity than the currently 
prevailing systems [8].  

The Millimeter Wave technology is contemplated to be the favorable technology for 
upcoming 5G cellular systems. The millimeter wave frequency band can offer a wider 
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spectral range from 30 GHz to 300 GHz and high data throughput for 5G systems.  
The spectrum can be utilized for several broadband, bandwidth- hungry applications 
[9], [10] and also in European Union’s FOF (Factories-of-Future) partnership [2]. 
Multiple antennas at transmitting and receiving ends achieve multiplexing, diversity 
or high antenna gains at the receiver. Beamforming using multiple antennas is a key 
element for effective utilization of the millimeter wave band as it can elevate system 
capacity. 

 
In conventional microwave systems, fixed weight and adaptive beamforming can be 
performed conveniently in digital baseband as there were only limited antenna ele-
ments. The less complex analog beamforming methods have been used widely for 
indoor, short range communication in 60GHz band [11], [12]. The more advanced 
adaptive beamforming techniques have not been adopted largely in millimeter wave 
communications due to the complexities in signal processing. The need to support the 
increasing user traffic and to mitigate the limitations in the hardware cost, the Hybrid 
Beamforming method has unfolded to be the main entrant for millimeter wave com-
munications. 

 
The paper reviews the different beamforming methods for mm wave systems with the 
elucidation of the system architectures, their key advantages and limitations and asso-
ciated with each technique and in what way one has an edge over the other methods. 
It includes a brief overview of the fundamentals in beamforming and highlights the 
unique propagation characteristics of millimeter wave communication channels. This 
paper aims to analyze the best beamforming method in view of various characteristics 
and parameters of the beamforming methods. 

2 Related Works 

2.1 Beamforming System Architectures And Approaches 

Beamforming is the signal processing technique employed in group of sensors (sensor 
arrays) to ensure directional signal transmission/reception. The antenna elements are 
combined such that signals experience constructive and destructive interference de-
pending on its angles. Beamforming achieves spatial selectivity at both ends of the 
antenna.  

 

Millimeter wave channels differ from the traditional microwave channels on account 
of the following features: 

Millimeter Wave Channel Characteristics 

 
Path Loss Friss law [1] states that the propagation loss in free-space is inversely pro-
portional to the wavelength. Therefore, due to smaller wavelengths, the millimeter 
waves are subjected to higher propagation loss than the current communication sys-
tems below 6GHz bands. Beamforming with directional antennas can compensate the 
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high free space propagation loss in millimeter wave communications, generating high 
gains. 

 
Wideband communication  

 

The principal reason for exploring millimeter wave bands 
for the future generation wireless networks is the availability of humongous band-
width. These channels are envisaged to support wideband signal propagation.  

The other key features: clustered multipath structure, Dominant LOS component and 
3D spatio-temporal modeling yield a potent beamforming technique.   

The IEEE 802.11 ad beamforming protocol comprises of 3 stages for beamforming as 
follows: [13] 

Beamforming Protocol 

Sector Level Sweep (SLS) Phase: This phase selects the best transmit and receive 
antenna sector pair 
Beam Refinement Phase (BRP): In this phase, the pair of antenna arrays selects a 
beam pattern pair with finer bandwidths. 
Beam Tracking (BT) Phase: In BT phase, TRN (training) fields are appended to data 
fields. AGC (Automatic Gain Control) field is also present to assist the receiver in 
calculating the gain. Channel estimation (CE) can be done using TRN fields. 
 

  
Fig.1. IEEE 802.11 ad Beamforming Procedure Representation [1] 

2.2 Analog And Digital Beamforming For Millimeter Wave Systems 

The Fixed-weight beamforming technique (conventional beamforming) uses a fixed 
time delays to combine signals from the array sensors. The constant weights applied 
in analog or digital domain for beam steering. Fig.1 illustrates the fixed weight 
beamforming approach. 

 
The fixed beamforming [1] approach is applied to fixed arrival angle emitters. How-
ever, if desired angles change with respect to time, an optimization scheme has to be 
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devised to recalculate the array weights. In an environment prone to continuous 
changes in electromagnetic emissions, processing algorithms are needed at the receiv-
er for recursive updates of the weight vectors, which results in optimal transmission 
or reception of the required signal. 
In temporal domain, antenna weights are applied with time delay elements. Analog 
baseband Beamforming (fig:2) is the technique where the incoming signal is phase 
shifted before the radio frequency up conversion. If the antenna weights are applied 
by phase shifting the signal after the up conversion stage, then the beamforming pro-
cess is known as Analog RF beamforming. Analog Beamforming is supported by 
IEEE 802.11ad beamforming protocol [16] 
 

 
Fig.2. Architectures of Conventional beamforming  (a) Analog baseband beamforming (Tx)              

(b) Analog RF beamforming (transmit) (c) Digital Baseband Beamforming (transmit) [1] 

Analog beamforming supports only single-user/single-stream transmission when a 
single beamformer used. This makes the approach not suitable in MIMO environ-
ment. Steering the beams is of high importance and the wireless protocol should be 
designed to support beam steering to achieve highest performance [14], [15]   

911



 

The quantized phase shifts and the improper amplitude adjustments limit the perfor-
mance of analog beamforming. This creates more difficulties in tuning beams and in 
null steering. Factors like phase-shifter loss, noise, power consumption and non line-
arity adds up to the problem of performance degradation.    

 
Fig.3. Adaptive Beamforming (Receive) Architecture [1] 

The Adaptive beamforming (Fig:3) is a more sophisticated and powerful technique as 
it can update itself according to the RF radiation pattern. The Adaptive Beamforming 
used in mobile communications requires a recursive updation of the weights for the 
time varying DOA (direction-of-arrival). It uses efficient algorithms such as:- 
(i) Training based algorithms (ii) Blind methods. A single reference signal is required 
for training based algorithms. Blind methods require an estimate of DOA and the rest 
of the information is obtained from the received signal. 
The Digital Beamforming (DBF) approach is a powerful one to boost the antenna 
performance. The received signals in a DBF array, are detected and digitized and then 
processed for beamforming using a digital signal processor. This approach (Fig:4) 
preserves the total information available at the aperture, in contrast to an analog 
beamformer, which produces only the weighted sum of the signals and thus reduces 
the signal dimensionality from N to 1. 

 
Fig.4. Block diagram of digital beamforming (receive) 
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The DBF method realizes its main advantages in the receive mode, which includes:-                               
(i) Improvised pattern nulling (ii) Closely spaced multiple beams (iii) Pattern correc-
tion of array elements (iv) Greater flexibility (v) Higher degrees of freedom. In this 
method, each antenna element is exclusively allocated an individual RF chain which 
results in high power consumption and a complex architecture. 

Table 1.  Analog Beamforming Vs Digital Beamforming 

2.3 Hybrid Beamforming 

Hybrid Beamforming works with the objective to support multi-user communication 
with maximized data rate and minimized interference. The primary motivation of 
hybrid beamforming architecture is to lower the power consumption, hardware cost 
and complexity in signal processing to provide an optimum performance. The power 
consumption issue results in an RF chain mainly due to ADC and DAC components. 
Hybrid beamforming architecture, however, presents to be a desired beamforming 
method to overcome this major limitation as it does not utilize a dedicated hard-
ware/RF chain. The architecture of Hybrid beamforming is classified broadly as:  
(i) Fully connected hybrid beamforming- all antenna elements are connected with 
each RF chain 

Parameters  Analog 
Beamforming  

Reason Digital 
Beamforming 

Reason 

Architecture Simple   Complex  
Power  
consumption 

Less power  
consumption 
than digital 
beamforming  

 High power 
consumption  

 

Complexity Less complex No  
dedicated  
RF chain 
required 

Complex  Complex and 
costly- requires 
dedicated RF 
chain 

Hardware Cost Low cost  Costly 

Baseband        
chains 

Requires less 
baseband chains 
at the receiver  

 Requires more 
baseband 
chains in both 
transmitter and 
receiver  

 

Flexibility  Not very flexible Fixed delay Greater  
flexibility  

Recursive  
updation of 
weight vector  

Degrees of  
Freedom (DOF) 

Limited DOF Supports 
single-user, 
single 
stream data 
transmission 

Offers higher 
degrees of 
freedom 

Able to support 
multi-user, 
multi- stream 
data transmis-
sion 
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(ii) Sub-connected or partially connected hybrid beamforming- set of array elements 
are connected with each RF chain 

 

 
Fig.5. Hybrid Beamforming Architectures [2] 

In fully connected beamforming architecture (fig 5a) [17], works as follows:    
• Digital precoding of the signal from user      
• Processing of the precoded signal by RF chain  
• Once processing is complete, transmission of the processed data by means of  

the antenna array using a common analog beamforming unit 
 

The sub-connected beamforming architecture [18] works the same way as the fully 
connected beamforming architecture with the only difference that the signal transmis-
sion is done with a set of array elements that forms the sub-array. As an alternative, 
the analog beamforming unit can be applied prior to the process of frequency up con-
version.       
 
The hardware configuration and aspects of hybrid beamforming illustrated in few 
papers are presented. The Hybrid beamforming architectures for millimeter wave, 
algorithms for signal processing and implementation methods are traced in [1]. Addi-
tionally, this paper focuses on the methods to reduce the hardware complexity, cost 
and most importantly on mitigating the power consumption issues which are highly 
crucial for better performance of the system. The authors briefly illustrates the various 
beamforming approaches associated with  mm wave communication, propagation 
characteristics of mm wave and beamforming protocol and the requirements to 
achieve effective beamforming in both indoor and outdoor millimeter wave commu-
nication set-up. 

 
Andreas F. Molisch [17] categorizes structures of hybrid beamforming on the basis of 
instantaneous or average channel state information respectively. The former compara-
tively provides better SINR (signal to interference noise ratio) than the latter which 
presents lower overhead for the acquisition of CSI. This paper yields a clear under-
standing of the hybrid beamforming structure and its ability to operate in a dynamic 
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manner depending on the applications. This paper also proposes that the antenna gain 
is an important aspect which increases in massive MIMO systems. 
 
The survey paper [16] emphasizes on the challenges in processing signals for milli-
meter wave communications and also extends the same analysis for MIMO based 
communication systems at high frequencies. The author in the aforementioned paper 
proposes the hybrid beamforming technique based on analog beamforming which can 
be made practical by means of switching networks, a hybrid precoder/combiner which 
uses phase shifters which are digitally controlled or by using discrete lens array. The 
precoder/combiner can rectify lack of accuracy in the analog data and cancels residual 
multi-stream interference.  The use of switching networks is another alternative which 
reduces the power consumption issues and signal processing complexity of the digi-
tally controlled phase shifter based hybrid architecture. The use of discrete array of 
lens antenna is the third method of implementing the analog beamforming in hybrid 
architecture.  

 
The paper [25] enlightens the complexities in the hardware with respect to ADC reso-
lution. ADCs face major limitations such as improper channel estimation and rate 
loss. This paper, however, does not throw light on the other analog beamforming 
components like switches, array of lens antenna and phase shifters.  
 
The recent work [2] on Hybrid beamforming presents a complete and a thorough in-
sight into the different hybrid beamforming system architectures which includes full-
array, fully-connected with virtual sectorization, partially-connected or sub-connected 
hybrid beamforming and hybrid beamforming with low complexity analog 
beamforming. 

 
In [21], hybrid precoders are designed to maximize the SE for the mmWave massive 
MIMO systems with single and multiuser cases. Authors have analyzed a notable 
increase in performance is achieved with digital beamforming when the radio fre-
quency chains is twice that of the data streams. Later, they proposed heuristic scheme 
with a baseband precoder (low dimensional) and a RF precoder (high dimensional), 
thus reducing the number of radio frequency chains and power consumption.  

 
A. Alkhateeb et al, [22] put-forth the development of precoders (uplink and down-
link) on the basis of recursive least square. This precoder generates an optimal spec-
tral efficiency for 3 simultaneous data streams. The authors T. E. Bogale et al [18] 
focused on maximizing the Spectral efficiency (SE) of millimeter wave massive 
MIMO systems during downlink. The hybrid precoders lower the radio frequency 
chains with slight deterioration in spectral performance.    
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Table 2. Hybrid Beamforming Architectures- Performance Measures 

 
 

Table II illustrates that full-array/fully connected architecture structures always domi-
nates the other structures in terms of Spectral Efficiency for different transmitting 
(Nt) and receiving (Nr) antennas [2]. Fully-connected structure provides approximate-
ly Nrf log2Nrf b/s/Hz (Nrf- Number of radio frequency chains) higher SE perfor-
mance than sub-connected structure. Papers [17], [19], [24] compare fully-connected 
and sub-connected architectures, reported in Table 2. 

3 Conclusion 

This survey proffers a comprehensive view on beamforming techniques for millimeter 
wave communication. The significance of millimeter waves in the upcoming 5G cel-
lular networks and its ability to accommodate multitude of user data streams and 
serve massive communications were discussed. The unique propagation characteris-
tics of millimeter wave channels from that of the traditional microwave channels were 
explained. A concise description of the different beamforming methods is put-forth, 
with their system architectures and working methodologies. The highlights and draw-
backs of each beamforming technique were encountered.  

Papers Architectures Signal 
to Noise   

Ratio 
SNR 
(dB) 

Spectral 
Efficiency 
(b/s/Hz) 

 

No:of 
transmitting 
antennas Nt 

No:of 
receiving 
antennas     

Nr 

User 
equipments 

K 

[17] Full array 
Partial or 
Sub-array 

10 
10 

70 
25 

 
64 

 
  1 

 
16 

[19] Full-array 
Sub-array 

-100 
-100 

28 
20 

    500   
    500                                                                       

1                                     
1 

4                   
4 

[18] Sub-array 10 35 64 1 8 
[26] Full-array     -10 4 32 8 1 
[21] Full-array     -10 10       64 16 1 
[22] Fully-

connected 
    -10 7      200 100 1 

[24] Fully-
connected 

Sub-
connected 

10 
10 

22 
15 

   
64 4 1 

[23] Sub-
connected 

10 10 2*8 2*4 1 

[27] Fully-
connected 

    -10 6 64 8 1 

[28] Fully-
connected 

-10 9 64 16 1 
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The Analog beamforming is prone to performance degradation due to quantization 
effects, noise, power consumption and coarse tuning of nulls. Moreover, benefits 
associated with MIMO cannot be realized with analog beamforming. Though a pow-
erful technique, the digital beamforming faces some challenges such as high power 
consumption, increased cost and hardware complexity. 
The Hybrid beamforming method is reviewed to be the most suitable technique for 
millimeter wave communication systems as it supports multi-user communication 
with maximized data rate and minimized interference. It mitigates the limitations of 
signal processing complexity, power consumption and hardware cost. The different 
hybrid beamforming architectures such as full array and sub- or partially-connected 
structures were visited. It is analyzed that, for different number of transmitting (Nt) 
and receiving (Nr) antennas, spectral efficiency of fully-connected structure always 
dominates the sub-connected architecture. 
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Abstract. Diving has become a common way of performing research in the un-
derwater living world. One of the major problems with diving is the health is-
sues faced by the divers during diving and there comes the need for monitoring 
diver’s health.  This paper mainly focuses on the health monitoring systems for 
divers by transferring the data using Li-Fi (Light Fidelity). This system senses 
different health specifications like heartbeat, body temperature and lung expan-
sion. The monitored health specifications are recorded as a database in a 
memory chip for further analysis. To reduce the power consumption, the system 
transfers the data to the nearby divers and ship only during the abnormal health 
issue. The proposed system can be used up to 120 meters sea depth and the data 
can be transferred up to 5 receivers at a time. 
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Keywords: underwater, Li-Fi, Li-Fi communication, health monitoring of di-
vers. 

1 Introduction 

Visible Light Communication is the other name for Li-Fi. Li-Fi can transmit the data 
using a high illumination LED that varies the intensity faster than the human eye [1]. 
The distance traveled by the Li-Fi is 10-30 meters underwater to transfer the data and 
there will not be much interference produced from Li-Fi.  The data encoded in binary 
form is sent to the light transmitting systems by high illumination LED. The infor-
mation is transmitted by switching the LED ON and OFF to produce 0’s and 1’s. 

In previous existing methods, the data is transmitted via acoustic communication, 
ultrasonic communication, wired communication, voice communication, RSTC hand 
signals, and torch/Flash signals. These existing communication systems faced diffi-
culties in propagation under sea water. The optical method proposed in [2] for com-
municating between two autonomous underwater vehicles. The system transfers the 
data with very less power.  The range differs due to environmental conditions. It dif-
fers according to clear and muskier water. Corentin et al [3] developed an algorithm 
for detecting the breath of the scuba diver. They analyze the signal by using the algo-
rithm if there is no breathing from scuba divers it will produce the alarm to the nearby 
ship. the delay noted from transferring the data is 5.2 seconds. The memory used to 
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store the data in Random Access Memory is 800 bytes. The design considerations of 
underwater optical communication to detect with different parameters is said in [4] 
and the major drawback is the attenuation loss due to the scattering of light. To obtain 
high bandwidth optical communication which is simulated using Monte Carlo in [5] 
where the data rate is greater than 1gigabits/second the data transfer does not require 
any physical contact.  

Vijaya [6] proposed underwater point to point communication that causes the mis-
alignment in the optical link due to absorption and scattering, so the transmitter and 
receiver are misaligned. The alignment of the transmitter and receiver is achieved by 
increasing the divergence of the transmitted beam. Thomas [7] used two orthogonal 
laser beams and two receiving optical link to receive the data in the sea. By using 
laser communication system technique, it reduces the transmission error problems and 
it will also limit the scattering levels. To achieve high data rate, it requires sufficient 
intrinsic bandwidth. Chiarella [8] planned to develop communication by diver ges-
tures, known as CADDIAN language. The gestures are signs, symbols, alphabets, 
semantics. In muskier water, it was difficult to communicate.  Hai Tran [9] proposed a 
transceiver design of acoustic space frequency block code OFDM to increase the data 
throughput for vertical link communication in underwater. It also increases the data 
throughput up to 7.5kbps. It also produces noise, multipath, and sampling rate error. 
Hachioji-shi [10] proposed a theory for detecting a stray recreational diver underwa-
ter. This theory was simulated using network simulator and the data rate is evaluated. 
The implementation at underwater propagation model is done at 50kHz. 

2 Proposed Method 

The proposed method consists of transmitting and receiving section. The transmitting 
section detects the abnormalities faced by the diver and the data is transferred by us-
ing the medium called light fidelity. In receiving section the light signal is converted 
in the form of electrical signal and the data is produced in the form of audio. 

2.1 Transmitter Section 

The transmitter section consists of PIC microcontroller, IR sensor, Li-Fi, heartbeat 
sensor, temperature sensor, emergency switch, a transmitting module,  power supply 
and LCD module shown in figure 1. The step-down transformer is used for generating 
the power to the device. The heartbeat sensor is used for sensing the pumping of the 
heart or it can also be measured in the finger artery by presenting the variations in the 
blood volume. The infrared LED transmitting an IR signal into the finger and the 
reflected infrared light from the blood cells are transmitted with a pulse train into a 
photodiode. For sensing the temperature LM35 sensor is used which is used for con-
verting the body temperature into an electrical signal. LM35 is small in size and pro-
duces very high accuracy with very less power. The microcontroller is used for inter-
facing all the devices and it also consumes very less power. The memory stored in 
Random Access Memory is 368 bytes. The microcontroller is connected to the LCD 
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display andthe infrared sensor is used for detecting the obstacles during the transmis-
sion of data. The light fidelity module consists of a transmission section that produces 
a white LED for transmitting and receiving the information. LED’s are used for its 
low value, little in size and consumes less power. The data is produced through the 
Li-Fi to the receiver section 

 

 
Fig. 1. Block diagram of transmitting section  

2.2 Receiver Section 

The receiver section consists of Li-Fi receiver, LCD display, and the audio player. 
The data transmitted from the Li-Fi is 1giga bits per second. The data received from 
the Li-Fi transmitter will be in the form of a light signal. The light is passed into the 
photodiode receiver. The photodiode is used for converting the light signal into an 
electrical signal. The electrical signal is given into a double stage amplifier which is 
used for amplifying the detected electrical signal. The electrical signal is converted 
into binary information. Binary information is converted into the original message 
and the data is produced at the output in the form of audio signal/message. 

 

 
Fig. 2. Block diagram of receiving section  
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3 Experimental Result 

The output will be produced if there are any emergency health issues faced by divers. 
There is also an emergency switch if the diver faces any issues that person can press 
the emergency switch. In the proposed system, three different sensors like heartbeat 
sensor, temperature sensor, and lung expansion sensor are used.  If there were any. 

 
Fig 3. Li-Fi Communication Transmitter  

 

 
Fig. 4. Li-Fi Communication Receiver 
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abnormalities faced by the diver, the sensors will detect and give the data via Li-Fi as 
a light signal. The received light signal by the nearby diver’s receiver is passed into 
the photodiode which will convert the light signal into an electrical signal and pro-
duces the output in the form of an audio signal. The received audio signal spectrum is 
shown in figure 5. The experimental output is seen in the form of the audio spectrum. 
The data observed from the audio is converted into an audio spectrum. If there are any 
abnormalities observed from the diver is produced in the output. the audio spectrum 
shown below are emergency alert audio spectrum shown below in figure 5, heart rate 
audio spectrum shown below in figure 6, the temperature sensed audio spectrum 
shown in figure 7. If there was any abnormality detected from the diver is passed to 
the nearby diver or ship.  

 

 
Fig. 5. Audio spectrum for emergency switch alert 

 

 
Fig. 6. Audio spectrum for heart beat if there is any abnormality 

 

 
Fig. 7. Audio spectrum for temperature if there is any abnormality 
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4 Conclusion 

The data is produced only at the time of emergency so, it consumes very less power. 
The device is very cost effective. It transmits the data at a speed of 2 Giga Bits Per 
Second (Gbps) which is faster than the existing systems. The data can be transmitted 
between 5 divers and a ship. The proposed system can be majorly used for rescue 
operations under the sea. It can also be used for ship to ship communication. So, this 
system may replace the existing underwater techniques. 
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Abstract. Wireless Communication on Train (WCT) is being followed in urban 
railways around the world to enhance the railway network efficiency, safety, 
and capacity which are mainly carried in high speed trains and underground 
tunnels. In this work, various models have been compared to enhance perfor-
mance. A finite state markov (FSMC) model is used for low handover latency 
and high data throughput. Frequent handovers is overcome by LTE and GSM-R 
based solution. Network mobility (NEMO), CDMA and MIMO combine with 
carrier aggregation to give high throughputs. This concept reduces, the cost of 
base stations and antenna by the moving cell concept, FSO and PTC concept. 
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1 Introduction 

 
For an existing rural traffic pressure, a rural rail transit system is been developing 
around the world for improving capacity and efficiency for the increasing demand. It 
is train control model (automatic) which make use of train-ground wireless communi-
cation. To enhance the safety and service for customers in order to develop and use 
the railway network [1]. WCT has a interlockings, track circuits and signals Fig [1]. It 
is mainly used in tunnels which are found in underground where there is a more scat-
tering, reflections and barriers are severely damages the propagation performance. 
WLAN is used as main method for train-ground communications. The movement of 
trains is said to be fast which will cause repeated handoffs among WLAN (APs). ac-
cess points for scheming the wireless networks it is important to modelling the chan-
nel. The Pathloss model of tunnel channel which explain about the characteristics of 
large-scale fading. A two-layer multi FSMC for modelling 1.8GHz narrowband chan-
nel. 
 The features of FSMC model for a tuned channels in high speed train control based 
systems: 

1. Measurements are on the basis of real field channel  
2. It takes the train location into account to produce more precise channel mode 
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3. It is fixed in each of the interval at a space between transmitter and receiver 
4. Signal to noise ratio is determine by Lloyd-max technique 
5. Simulation results obtained has more accuracy by generated from the model 

and real field measurements. 
 
 

 
 Fig.1.High Speed Train  System Model[1] 

1.1 LTE-A System Overview 

The LTE of 3GPP for wireless accessing for improving the power spectral  efficiency 
with high data rates. LTE will provide increased quality and cost effective multimedia 
access. The LTE has maximum  throughput at 350km per hr and even 500km per hr in 
urban areas. LTE can elevate 200 users of 5MHz of BW which will additionally en-
hance in LTE-A[2].  
 A HST is said to be a challenging surrounding for LTE networks. Initially, the 
channel condition are been changing drastically, hence decreasing the data rate and 
handover more repeated, hence interference is occured. Together they are more unde-
sirable for communications which gives the hard requirement on BW and continuity. 
LTE based results provides high throughput data and seamless multimedia service for 
HST passengers wirelessly Fig[2]. Cell Array helps to predict the future LTE cells to 
be serviced, and enabling a  handover that would not disrupt multimedia communica-
tions. In this work, the signalling techniques and actions in of predictive handover is 
discussed. To put up on the intense channel variations,  propose a schedule and re-
source allocation mechanism (RAM) to increase the service rate for femto cell BS, 
accordingly the signal quality changes. Thus it increases the quality of the signals. 

LTE Objective. 

 

It has the objective of  WCT measurements for WLAN propagation 
in tunnels and subway lines to create a FSMC models, the equipment measurement 
consists of two parts as follows: 
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1) It is said to know that the configuration of the measurements is the similar as 
subway lines, including the option of antennas, the location and settings of 
the transmitter and the receiver. 

 
2) It is said to increase measurement method to plot channel data, and it in-

cludes the strength of signal and SNR, to the position of receiver, that takes 
train locations in order to have a more precise channel model. 

 

 
Fig.2. LTE-A System Architecture[2] 

1.2 High Speed Communication Architecture 

In HST communication architecture, wireless communications between each mobile 
station (MS) on the HST and the wayside APs are adopted instead of the block circuit. 
The railway path line is separated into regions or areas [3]. All the area is under con-
trol of a zone controller (ZC) and which it has its own radio transmission system. 
Identity, area , path, and speed are transmitting to the ZC.  
 The train and the ZC link should be nonstop so that the ZC can identify the loca-
tions of all the trains. The ZC transmits to the location of the train in front of it and 
provides it a braking curve to stop train. It is said to be that both travel closely togeth-
er. When a HST travels further and enter the coverage of an AP, leading to  handoff 
outcome in communication split and lengthy latency Fig[3]. In WCT systems, it is 
guranteed that the operation is safety and efficiency. Wireless channels in WCT  are 
unique from others, since it is found in underground tunnels, where there are more 
amounts of scattering effects,  reflections, and barriers that severely degrade the prop-
agation performance of wireless communications. Fig[4]. 
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  Fig 3. Equipment Setup in  High Speed Train [3] 

1.3 Design Specifications 

Frequency 2.412ghz 
Transmitting Antenna 30dbm 

Transmitting Antenna Type Yagi Antenna 
Polarization Direction Vertical 
Gain 13.5dbi 
Hpbw 30

Receiving Antenna 

o 

Type Shark Fin Antenna 
Polarization Direction Vertical 
Gain 10dbi 
Hpbw 40o 
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Fig.4. Antenna setup on a train in a tunnel[4] 

2 Related Works 

Communications in satellite were used for wireless access to vehicles traveling across 
the world. The satellite service would be unconnected in tunnels or terminals. W-
LAN else Distributed Antenna Systems in no LoS, places to increase connectivity 
were Solutions that adaptively switch to proposed. 
There are suggestions to increase the latency of  HST are presented with a rapid  re-
view LTE-A and WiMAX networks. A new concept RoF for HST wireless access at 
60GHz[4]. 
 At 60Ghz signal it losses the cell coverage which reduces the speed of the cover-
age. It is operated  in the wide band frequency of LTE and it combining soft handover 
and hard handovers, and information known about HST to enhance the handover ex-
perience for HST passengers. The result is based on LTE A networks and providing a 
detailed study on vehicle communication solution to improve the HST user connectiv-
ity. The concept used here is moving femto cell based on LTE and when the LTE cell 
moves in the direction of the femto cells seamless handovers is provided by the cell 
array architecture. 
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Fig 5(a). Femto Cell Structure in High Speed Train [5] 

2.1 Moving Femtocell 

It is a minute cellular structure BS which is used for minimum coverage distance of 
10 to 40 meters. The femto cells are used inorder to increase wireless service cover-
age to the domestic or for office usage. The  length of  a HST cell   l = 25m  fits per-
fect within an LTE femto cell's coverage range. It provide vehicle-to-infrastructure 
communication within a HST cabin. A femtocell BS is said to be a Moving eNB 
(MNB).[4] The HST passengers can admit LTE services through their local base sta-
tion by using femtocells . Both the LTE femto and macro cell uses the similar fre-
quencies. The allocated number of  frequency subcarriers can be decided on the basis 
of the number of the passengers within the femtocell. In this process, each of the 
femto cell cover 50 percent of a HST cabin and maximum of  50 users. It is found that 
in each femtocell it supports upto a frequency band of 5MHz.  

2.2 Cell Array of the High Speed Communication Trains 

The  Cell Array of HST which has the cell architecture of three cluster of cells beside 
the lane of HST. They are named as cell A, cell B and cell C[5]. The first cell consists 
of partial or complete current train. The Second cell is ahead of the cell in given time. 
The second cell is said to have the whole process hence first cell is not needed. It is 
said that first cell is needed until it enters and leaves the cell. The process is done as 
the train moves. When the cell is said to be to reach the fourth cell it deletes the first 
cell and renames the cells. The handover process depends on the cell array structure 
and speed which is known. It is said to have fast handover with minimum data rate. 
The first cell and second cell are of transmitting base station. It is same as of the fre-
quency reuse concept which is of the frequency reuse cluster format. The third cell 
helps in frequency spectrum assignment of HST in a LTE for service degradation. 
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Fig.5(b). Frequency reuse cluster 

 

 

 
Fig 6. High Speed Train cell array path[6] 
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2.3 Predictive Handover Mechanisms 

 The predictive handovers mechanism are of  two different types  for  reconfiguration 
of the cell array and performance of the hard handover for  MNB beside the railway 
track[6]. It promotes from the structural design cell array to have minimum handover 
time and  in high mobility conditions the service must be uninterrupted. 

Hard Handover. It is the method in which the user equipment which is the MNB of 
moving femtocell and switching to a new base station. Previous handover of the MNB 
will not be known in future. It is not predictable because it predicts 2 cells and sum-
ming is performed. Hence before the handover there is no registration of base station.  

Soft Handover. 

 

In hard handover cell array which has the known data of  HST base 
station and then cell change is done which uses a predictable process to known user 
data in a cell array. The base station femto cells and infrastructure LTE cells has the 
same frequency. If  it is not selected properly, the  interference occurs between the 
femto cell and LTE cells.  

Fig.7. Handover Mechanism High Speed Train 

 

2.4 MULTIPLE EGRESS NETWORK INTERFACE 

The  problem of mass transfer occurs when mobile devices are transferred  from one 
ground station (BS) to another BS. This creates a signaling message storm and gener-
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ates a large number of processing requirements on the infrastructure's wireless con-
nection and the network components[7]. The concept of vehicle to user communica-
tion is been proposed by network mobility concept. The packets are found to be 
transmitted over internet and processed by the routers. It changes the mobility over 
inter as one entity.  

 

                  Fig 8.  Multiple Egress Network Model for High Speed Train [8] 

 

2.5 MEASUREMENT SCENARIOS AND DESCRIPTION OF 
BROADBAND COMMUNICATION 

The speed of HST is approximately said to be 300km/h. The antennas are said to be 
fixed on the top surface of the train, nearly half way between the front and the rear[8]. 
There are 3 scenarios were to be calculated: 

1. Set-up 1: The eNB is placed 1.5km from railway and all  transmitter anten-
nas are pointing at a 90o

2. Set-up 2a: It is found that eNB is placed next to railway track and 50% of 
transmitter antennas pointing at one direction, and the other antenna are 
pointing at reverse direction.  

 angle to the railway.  

3. Set-up 2b: It is similar as previous set-up, but here the entire four transmitter 
antennas are of in the similar process. 

In the above scenarios the BS height is approximately 12m. 
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2.6   PTC 

 To share the railway information among the worker vehicles, multiple trains  and 
other entities. This concept is named as (PTC) Positive Train Control. The major 
problem is bandwidth insufficiency for 220MHz is overcomed by PTC packet for-
mats[9]. It sends number of packets where overlapping is avoided it can reduce dop-
pler effect at a speed of 400mph which as a coverage of 600m/s Fig[9]. 

 

Fig. 9. PTC System Model[9] 

2.7 UNMANNED AERIAL VEHICLES 

 A Wireless communication which provides broadband internet access to HST users 
in the Cyber physical systems It reduces the cost of base stations and antenna[10] , it 
has the same moving cell concept. It has the data rate of 10-274 Mbps in military and 
10Mbps in civil and has speed of 30-240 km/h. To realize the broadband communica-
tions of HST mobile users  and zero accident of transportation ,the proposed system 
solution is found in future CPS systems Fig[10].   

  

 

 

 

 

 
Fig. 10. UAV ANTENNA STRUCTURE[10] 
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3 Measurement Analysis Of High Speed Train 

3.1 Measurement of SNR of Threshold For Different Intervals 

DISTANCE 
BETWEEN 
ANTENNA 

5m 10m 20m 50m 100m 

RANGE IN 
METERS 

[95 100] [90 100] [80 100] [50 100] [0 100] 

1st thresh. 24 22 22 22 22 

2nd thresh. 27.98 26.90 27.73 29.53 33.22 

3rd thresh. 32.03 31.44 32.89 35.39 44.01 

4th thresh. 36.31 36.02 38.14 41.22 57.00 

5th thresh. 41 41 44 48 78 

 
The threshold of SNR for different intervals at a location of 100m it gives with more 
accuracy by using on the FSMC model. It is said that they are done in four and eight 
states to study the accuracy of the proposed model. The effects of the model are of the 
intervals 5, 10, 20, 50, and 100m. The exactness is verified through another measure-
ment data. The above table is describing the threshold of SNR of four and eight lev-
els. Since the distance intervals are different and the range of the SNR is same, and it 
provide different thresholds with more accuracy. 

3.2 COMPARISON TABLE FOR HST WIRELESS COMMUNICATION 
SYSTEM 
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S.NO CONCEPTS FREQUENCY SPEED COVERAGE DATA 
RATE 

1.[5] FSO 300GHz 130km/hr 700 m 566Mbps 

2.[8] MIMO 800MHz 300 km/hr 600 m 150Mbps 

3.[1] FSMC 1.8 GHz 350 km/hr 500 m 100 Mbps 

4.[7] MEN-NEMO 2.4GHz 250-360 km/hr 600 m 300 Mbps 

5.[4] LTE-A 5 MHz 350 km/hr 600 m 100 Mbps 

6.[2] GSM-R 2.4GHz 360 km/hr 600 m 100 Mbps 

7.[6] FREQUENCY 
REUSE 

5MHz 500 km/hr 500 m 28 Mbps 

8.[10] CDMA 30-300MHz 30-440 km/hr 600 m 10 Mbps 

9.[3] W-LAN 2.4GHz 350 km/hr 600 m 100 Mbps 

10.[9] PTC 220 MHz 50-400 Mph 600 m 100 Mbps 

 

3.3 TRADEOFF 

It is inferred that the FSO concept has the highest data rate coverage where the speed 
is found to be decreased. The MIMO concept has the increased frequency but the data 
coverage is found to be low data rate with increased speed. MEN-NEMO[11], W-
LAN,GSM-R which has the standard frequency of 2.4 GHz and has a standard data 
rate of 100Mbps except 300Mbps in NEMO concept. LTE-A, FREQUENCY REUSE 
concept has 5MHz with lesser data rate below 100. Thus it is concluded that the 
MIMO concept shows more better performance[12]. FSMC model is the lowest fre-
quency used where the data rate is found to be low with increased speed [13] [14] 
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4  CONCLUSION 

Modeling the tunnel wireless channels of HST is significant in proposed wireless 
networks... The major problem is bandwidth insufficiency for 220MHz is overcomed 
by PTC packet formats. A Wireless communication which provides broadband inter-
net is the concept. In this work, various models are been compared due to the en-
hanced performance.  A tuned channel finite state markov  (FSMC) model is used for 
low handover latency and  high data throughput. Frequent handovers is overcomed by 
LTE  and GSM-R based solution. Network mobility (NEMO), CDMA and MIMO 
combines with carrier aggregation to give high throughputs. This concept reduces, the 
cost of base stations and antenna  moving cell concept, FSO and PTC concept .  Thus 
it is concluded that the MIMO concept shows more better performance .The results 
implies that it provides minimum handover latency, maximum throughput, and mini-
mum delay compared to the previous works. 
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 Abstract. LTE-A (Long Term Evolution Advanced) as a transition from the 
GSM (global system for mobile ) to LTE-A . Where LTE-A provides higher 
bandwidth than GSM and its compatibility to the modern mobile communica-
tion system . The objective of the paper is to examine the importance  of the 
femto cell component of the existing LTE-A technology with the current femto 
cellular technology by adding a femto cell that gives us better signal strength in 
the indoor environment . It has become a common approach in the current cel-
lular networks to improve capacity and coverage .As a result there is a contin-
ued demand for capacity in ultra dense areas, thus by  increased coverage it has 
gained the importance in small cell research to minimize the impact of the liv-
ing world. femto cells for improving the performance of indoor users in LTE-A 
heterogeneous network  provides an overall description of LTE-A technology 
during the exploit of femto cells to improve  the indoor signal strength. 

messiahjosephine@gmail.com ammeeliaroseline@gmail.com 

Keywords: LTE-A , MIMO, FEMTO CELLS, heterogeneous  networks, Base 
station, RF receiver First Section 

1 Introduction 

1.1 LTE- A Overview 

LTE-A means that long - term evolution, that began in 2004 as a result of the 3GPP 
partnership project. The word LTE-A (system architecture evolution) symbolizes both 
LTE and SAE.SAE is the resulting growth of the GPRS/3 G packet core network 
progress. The first edition of future progression was documented in 3GPP provi-
sion.LTE an ancient evolved 3GPP system called UMTS, which evolved from GSM 
(Global Mobile Communications System).A fast boost within the use of mobile 
knowledge and also the emergence of recent applications like Multimedia   on-line 
Gaming, mobile TV, Web 2.0, streaming content material prompted the 3rd era part-
nership challenge 3gpp to paintings on the long run evolution LTE direction towards 
the direction of cell fourth generation. The main intention of LTE-A is to offer exces-
sive bandwidth, low latency and provides a elevated data rate. The network architec-
ture was designed to support packet - switched traffic with seamless mobility and high 
quality of service. 
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1.2 LTE-A Tools 

LTE-A is consists of many new technologies. The expected  designers technologies 
are explained  as follows:  

 
Fig.1  LTE-A Heterogeneous Network[23] 

1.3 OFDM (Orthogonal Frequency Division Multiplex) [Poole07b]: 

LTE uses the downlink OFDM  i.e., To overcome the problem in multipath available 
in universal mobile telecommunication system terminal from the ground station, 
transmit data over many 180 kHz narrowband careers Instead of spreading a signal 
over the entire Bandwidth of 5Mhz career i.e. To carry data, OFDM  is using a mas-
sive number of narrow subcarriers for multi-provider transmission. OFDM could be 
used as Digital multi-carrier modulation technique. The LTE meets the OFDM  re-
quirement for flexibility in the spectrum and enables cost effective solutions for very 
large High peak data rate. 

1.4 MIMO in LTE-A 

Usage of MIMO increases the efficiency. MIMO consists of too many antennas which 
will radiate in different paths so it can transmit many number of data's without inter-
ference and their won't be any distortion. Using MIMO with LTE A technology  the u 
plink and down link users differs and the antenna usage is reduced therefore it is cost 
effective . Figure [2] shows the basic MIMO principle referring to the base station 
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Fig.2  2 x 2 Antennas at Base Station in MIMO [2] 

1.5 Femto Cells 

Femto cells are small base stations that can be used  in housing or trade atmosphere to 
enhance cellular coverage within a building. The technology also means that opera-
tors can provide businesses and high-value customers with better service. While a 
macro cell provides coverage in a wide area, a femto cell provides a lot of capacity in 
a location, Just delivering power to the user's location. Because they are closer to 
users, providing a high bandwidth connection requires less RF power – a typical 
femto cell can have a section of 20mW RF and consume 2W in total. Lower RF pow-
er also locates signals so that spectrum can be reused more frequently than a macro 
cell network. 

 

 
Fig.3. Femto Cell Network Structure[3] 
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1.6 LTE- A  Advanced Femtocell Need 

The reduction in coverage causes buffering while streaming online videos. And  there  
is a requirement of large bandwidth . Thus by adding  femto cell in LTE-A  it will 
provide larger coverage in large buildings. The received signal from the base station 
is been blocked by the wall inside the house or in an isolated areas so there is a lack of 
coverage by adding femto cell in LTE-A there is a huge  improvement in coverage. 

2 Related works 

2.1 Femto Cells In Indoor Environment 

In this paper[1] they discussed about LTE-A femto cells to improve the indoor cover-
age and off-load mobile data indoors on the macro cellular network . in this paper[1] 
mainly says about the indoor coverage this can be achieved by designing and  mod-
eled using a OPNET and by simulation software. the end result of paper [1] says 
about the performance throughput of femto cell in uplink and downlink performance. 

 

Table 1.  Femto Cell Throughput Performance 

Throughput Of A Femto Cell Average Peak 

Downlink (Mbps) 24,436 47,299 
Uplink(Mbps) 14,090 17,665 

Table 2. Femto And Macro Comparison Of Throughput 

Data Throughput Statistic Femto Cell Macro Cell Gain 
downlink 24,436 47,299 40,98 
uplink 14,090 17,665 58,57 

2.2 LTE- A Femto Cell 3Gpp Pros And Cons 

This paper [2] implements the indoor coverage using LTE-A femto cell for call quali-
ty and data rate. The important way to increase network capacity in a cellular network 
is to increase the cell  capacity  . They discussed in paper[2]  in the upcoming genera-
tion femto cells can be used in aircrafts ,train. Next step  is  that femto cells need to 
interact with the everyday devices . in this paper[2] they used micro cell , macro cell, 
femto cell for large network coverage .PROS- in regarding Femto cell are better cov-
erage and capacity ,reduced subscriber turnover, improved macro, cell reliability ,cost 
benefits, easy end user installation, low impact  low RF  power. CONS regarding 
femto cell are ,synchronization ,quality of services ,interference, cell association of 
biasing, mobility and soft handover. 
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2.3 Femto Cell Network In Dense Area  , Spreading Power By Increasing 
Energy Efficiency 

 In paper [11] they find  that relationships between various cell sizes on system capac-
ity and energy saving of UEs and BSs . In the paper [12] they proposed an system for 
efficient utilization of green energy in Het Nets  with UE association. In the pa-
per[13]they discussed the activates and deactivates a group of FBs which is related to 
enthusiastically varying traffic load when satisfying the rate requirement of all associ-
ated UEs. In[14] the faced a problem regarding sub channel and power allocation with 
a non-cooperative game to increase the system EE.  

 

 
 

Fig.7.  Indoor Femto Network [2] 

2.4 LTE-A Development In Femto Cell 

Femto cell has been introduced for the demand for indoor and outdoor network cover-
age. Wherein the development of LTE-A femtocell can introduce for the improve-
ment of the high quality of voice and data in the mobile network for indoor systems. 
In this paper[4] we discussed the major factor to optimize the coverage planning for 
LTE-A in femtocell development. In this paper [4] they concluded that both femtocell 
and macrocell can be effectively able to use in radio resources .Where the femtocell 
can be more complement in the indoor coverage for the macrocell. The parameters of 
the macro cell and femto cell can be explained in table3. 

Table 3. Parameters of A Macro Base Station 

Parameter  value 
Frequency operation 2100 MHz  
Power Transmi 41-43 dBm  
Bandwidth 15 MHz 
Transmit Antenna Height 30 m 
Coverage 1000m 
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Table 4.  Parameters Of a Femto Cell 

Parameter value 
Operation frequency 2100MHZ  
Power transmit 13dBm  
Bandwidth 14MHz  
Transmit antenna height 3m 
Coverage 25m 

2.5 Reliability And High Throughput In The Analysis Of FEMTO CELL 

The femto cell is aimed at providing coverage area in an indoor area such as inside 
the home, building. In this paper[5] it is designed  insuch a way  that it can  be used in  
mobile network telephones through broadband connections including cable for the 
process of communication  .They improved the quality of service in the analysis of 
femto cell [4]and provided better coverage and capacity. The advance of cellular net-
work from legacy standard 2G to 4G LTE-A benefits/challenges of a femto cell are 
analyzed. LTE-A provide data rate beyond 100Mbps. 

2.6 A View Of Advanced Communication In LTE-A Using Femto Cells 

The aim of the paper [6] was to view the importance of femto cells in the rising LTE-
A-advanced technology, with the important plan of  the forthcomingfemto-cellular 
technology. LTE-A-advanced is improved from LTE-A communication for better 
mobile coverage. Where femto cells are introduced in LTE-A in small mobile tele-
communication base stations that can be done under a business atmosphere for better 
mobile coverage in wireless devices. This paper [6] mainly discussed about the in-
formation and communications technology   and cumulative continuously day to it is 
due to the adding of base stations of 4G and LTE-A in a wireless communication 
network and it may also result in a power management problem in the upcoming gen-
eration. According to the Cisco Visual Networking Index: Global Mobile Data Traffic 
Forecast Update, for 2012-2017, "the overall mobile data traffic is expected to grow 
to 11.2 Exabyte’s(EB) per year by 2017. to avoid this problem femto cell is possible a 
solution, it will in great result in improving signal quality and in cost savings. 
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Fig.8. Cisco Forecasts 11.2 Exabyte   Mobile Data Traffic Per Year [6] 

2.7 A 65-Nm CMOS 2 × 2 MIMO Multi-Band LTE-A RF Transceiver For 
Small Cell Base Stations 

This paper[7] says about a 680MHz-6GHz 2*2 MIMO LTE-A RF the transceiver in 
65-nm CMOS for low cost and multiple capable femto cell bases station.  This paper 
[7] can be also achieved by -51dBc TX ACLR and 1.68% TX EV MAT 20-dBm out-
put power in the LTE-A 10-MHz mode with the 2*2 MIMO configuration, without 
applying DPD digital pre-distortion technique.   the paper [7] presented RF transceiv-
er that is placed in the femtocell base station, using a commercial PA and modem, that 
indicates several margins in the 3GPP radio conformance test. 

Table 5. Femto Cell Performance Summary 
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2.8 Error Rate Estimator In Ultra Dense Network 

In this paper[8] they analysed that the error rate of the sphere decoder with decreased 
search space (SD-RSS) and they proposed a formula for estimating the error rate. 
That is pointed on the ultra-dense network with strict inter-cell interference, which 
increases the detection complexity and complicates the error rate analysis. The accu-
racy of the error rate performance estimation was demonstrated by severalsimulations, 
and one numerical example was presented to show that the proposed adaptive SD-
RSS can significantly reduce its average computational complexity while meeting the 
LTE-A block error rate requirement. In the paper [8] they believed that proposed error 
rate estimation for SD-RSS methods can play a major role in future low-complexity 
adaptive MIMO receivers with interference awareness. 
 

 
Fig 9.  Normalized Complexity  SD-RSS Detection 

2.9 Equivalent Measurement Method For System Information For 3GPP 
LTE-A Femto Cell 

In this paper [9] we need to measure system information of target cells, where the 
target cell are closed subscriber group (CSG) cells. In this paper [9] they promised 
that femto cell cellular network technologies that enhance both the cell coverage and 
capacity. This paper [9] introduces six measurement methods of system information 
in the 3GPP LTE-A system. They also analyzed the performance of the proposed 
measurement method in view of service interruption time and measurement delay. In 
the paper[9] they found the independent and equivalent method that shows the least 
gaps that have small service interruption time.  It shows the best performance in as-
pects of measurement delay as a result in the paper[9] the measurement gaps of these 
methods with a large gap are larger than these methods with several small gaps. 
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Table 6. Simulation Parameters [9] 

 

2.10 Femto Technologies  For Providing New Services At Home 

This paper [10] highlights the femto cell system designed by an NIT DOCOMO 
which gained a lot of attention among the user community due to its ability not only 
widen the coverage area indoors but also provide new services  .they proposed a sys-
tem that is friendly with the current FOMA network system and have developed the 
enhanced femto cell. the main disadvantages of [10] are that the size and power con-
sumption remains the same as the current femto cell. The communication between the 
femto BTS and FOMA network is encrypted so that eavesdropping and falsification 
of data are prevented. the main advantage is that it can support high-speed Packet 
access. 

Table 7.Major Related Works In LTE-A Heterogeneous Network 

Paper Cell Type Cell Size Data Rate 
 "Performance analysis of femto cell in an 
indoor cellular network" 
AmeviAcakpovi,HenrySewordor,Koudjo M. 
Koumadi  [1] 

Femtcell 10m 14,090 
Mbps(uplink) 

Macrcell 10km 17,665 
Mbps(uplink) 

"3GPP LTE-A FEMTOCELL – PROS & 
CONS"  Seema M Hanchate, 
SulakshanaBorsune, ShravaniShahapure [2]                                                  

Femtcell 10m Broad band con-
nection   

"Femto Cell Network In Dense Area  , 
Spreading Power By Increasing Energy 
Efficiency"Sudeepta Mishra and Chebiyyam 
Siva Ram Murthy , [3] 

Femtcell 50m 40Mbps 
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The design consideration of  various femto cell is shown in the above table. The 
maximum femto cell size is 993m and data rate obtained for DL is 14Mbps and UL is 
5.7Mbps shown in [10]. The minimum femto cell coverage is 10m and data rate ob-
tained for UL is 14Mbps shown in [1][2]. For higher coverage area it produces lower 
data rate but for lower coverage area it produces higher data rate. 

3 CONCLUSION 

This review paper gives a detailed overview of existing LTE-A with femto cell tech-
nology . We require to know about the development of LTE in FEMTO cell as a part 
of big small cell pictures. It has a place in the existing and future scope in a wireless 
network. Femtocell has improved the coverage and better capacity, more system reli-
ability, a boost to subscribers confidence and cost reduction. In addition to that, the 

 "LTE-A-Advanced communication using in 
Femtocells Perspective". 
bhupendra Kumar, dr. Ganesh Prasad 
&madhuresh Kumar[4] 

Femto cell 15m High data rate 

"Analysis of femto cell for better reliability 
and high throughput" N. Mudau, T. 
Shongwe and B.S. Paul  [5] 

Femto cell 10-15m 384kbits/s 

"Femtocell : A survey on development in 
LTE-A network  
Izwahbinti Ismail*, Izwahbinti Ismail, 
Rhoma Erma bin Zaini [6] 

Macro cell 1000m 15 MHz (B.W) 
Femto cell 25m 14 MHz (B.W) 

"A 65-nm CMOS 2 × 2 MIMO Multi-Band 
LTE-A 
RF Transceiver for Small Cell Base Sta-
tions" 
Kyoohyun Lim , Sanghoon Lee, Yongha 
Lee, Byeongmoo Moon, Hwahyeong 
Shin,[7] 

Femto cell <100m - 
Macro cell 8 to 

30km 
- 

"Parallel Measurement Method of System 
Information for 3GPP LTE-A Femtocell" 
choongheelee,jae-hyankum [9] 

Macro cell 500m FDD: 10+10MHz 

"femto technologies for providing new 
services at home" takes hiterayana, 
hidehikoohyane, goichisata, takaya,takimoto 
[10] 

Femto cell 
(current) 

184*135
*40 

Downlink: upto 
3.6Mbit/s 
(HSDPA) 
Uplink :upto 
384kbit/s 

Femto 
cell(Enhanc
ed) 

180*135
*35 

Downlink :upto 14 
Mbit/s (HSDPA) 
Uplink:upto 5.7 
Mbit/s (HSUPA) 
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main drawback is that maybe in future FEMTO cells will not be given MORE atten-
tion. It will be successful in landlines away. Another essential key in FEMTOCELL is 
there will be no health effects from radio waves beneath the applicable limits to the 
wireless or cellular communication system. 
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 Abstract. Research institute networks are at continuous risk of target base 
cyber-attacks, such as phishing, exploits, advanced threats like sophisticated 
malware and zero day threats. Such attacks are risk to organization for their pri-
vacy and integrity of data knowledge base to zero day attack or advance threat 
many security vendors have solutions such as Advance threat prevention such 
as sandbox which scan files coming to network combines hardware-level in-
spection and OS-level sandboxing to prevent infection from the most exploits, 
malware, zero day and targeted attacks entering the networks These solutions 
are mostly based on cloud based services or highly expensive on premise appli-
ances based on solution, It’s not the best practice to scan government data for 
zero-day attack on third party cloud as files are uploaded and downloaded back 
and forth to vendors cloud for sandboxing, this raise the issues of data privacy 
and integrity as we are using cloud services of private vendors. Therefore a cost 
effective on cloud solution for zero day attack protection for advanced threat 
prevention. 
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1 Introduction 

The leading cause of mortality in Suicide by hanging. It is an act of killing oneself by 
hanging from an anchor point. It is most usually used suicide strategy which has high 
death rate. As indicated by World Health Organization in view of the audit of 56 na-
tion’s mortality data found that hanging is the most common method in many coun-
tries, out of which 59% are male suicides and 39% are female suicides. A major con-
cern in India is suicide by young people in the prime of their life. According to report 
by National Health Profile out of 1, 33,623 suicides recorded in 2016, 44593 
(33.37%) of people were between the ages of 30 and 45 and 45606 were young adults. 
Suicide rates are rapidly increasing in young adults. Suicides occur mostly in Tech 
industries, colleges and prisons. There are many risk factors for suicide such as lone-
liness, hopelessness, depression, long non-ailing diseases, family problems, work 
pressure, love failure, peer pressure, financial problems, and psychiatric disorders.  
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To develop successful prevention efforts, it is necessary to describe the characteris-
tics and behavioral patterns of the victim. Various methods have been proposed to 
reduce suicide attempts. One of the methods is the computerized speech and motion 
analysis. Facial emotions and speech provide many ways in detecting the suicidal 
thinking. It is through computerized analysis various researchers are able to find the 
difference in the suicidal victims. The frequency of speech in the suicidal person al-
ters from low frequency to high frequency. The people with more depression and 
hopelessness produces reduced range of speech. Some researchers used the computer-
ized analysis to monitor the facial emotions of victims to detect the suicidal thoughts. 
A specialized computer program is designed to analyze facial expressions and a de-
vice for measuring the body measurements such as conductance of skin and heart rate. 
The differences showed how people with suicidal thoughts reacted physically and 
emotionally to various videos in comparison to those who do not have. An automated 
cognitive behavioral therapy (ACBT) is developed to deliver course of talk therapy 
without the involvement of a person. 

Suicide detection and monitoring system is proposed using the cloud computing 
which generates a computerized model of the person’s emotion state. Cloud compu-
ting is a technology paradigm which provides more access to high level resource 
which can be provisioned with little effort. As the growth of the technology is increas-
ing many video surveillance systems are used for monitoring the people which acts as 
an alternative to direct observation. These surveillance systems monitor the person’s 
activities all over the day by placing multiple cameras and they are analyzed by the 
camera operators. After all surveillance system with busy staff can reduce the perfor-
mance of the surveillance system. Terribly many suicides occur in various surveil-
lance systems which raises the topic of viability of such vision-based systems. 

Different clarifications have been characterized to recognize and prevent the sui-
cide by hanging. In 1986, a researcher invented a system by placing multiple sensor 
strips in the bed and floor of the prisoner cell which operated on the principle of 
weight off. Whenever a person is not standing on the floor or lying on the bed would 
probably hang from an anchor point. When there is no weight on the floor the system 
triggers an alarm, which alerts the staff. Although this is the first kind of suicide alert 
system, it does not reduce the suicides as inmates would hang themselves by standing 
on the floor or by sitting. In 2005 a new suicide detection device was designed which 
the person would wear as an ear piece to monitor the pulse and oxygen level of the 
person. If the person’s vital signs are indicated as out of range an alarm would go off 
and an emergency message will be sent. In another instance, special protective cloth-
ing like smock or safety blanket has been designed which is made up of high nylon 
fabric that is difficult to tear [1].  

However, World Health organization designed ‘bracelet for life’ to record the psy-
chological parameters which detects the person’s vital signs and if they are out of 
range an alarm is triggered. A top door alarm is designed and it is triggered when the 
door is used as an anchor point for suicide. Even though various systems are designed 
to monitor and prevent committing the suicide, these systems in real time are more 
challenging. Genuinely these systems have various drawbacks as the system needs 
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wearing of various equipments and they are the source of alarm even the equipment is 
removed. 

As a greater number of newer technologies arises through, more suicide prevention 
and detection systems are established without requiring any cumbersome equipment 
to be worn. A 3D suicide detection system is designed using the 3D image recognition 
and random forest using low cost 3D camera [2]. The images are analyzed by creating 
depth in the images. 3D image recognition is one of the upcoming approaches which 
recognizes and regulate 3D object in the image. Various approaches like pattern 
matching, feature based geometric approaches are used for 3D object recognition. 
Pattern matching approach uses the information gathered from the captured or pro-
cessed image. This approach does not consider the 3D geometric constraints of the 
object during matching, and typically they are not capable of handling feature based 
approaches. Feature based approaches are used when the objects in the image have 
many distinct features. Objects with clear edge and blob features are recognized suc-
cessfully. This approach works efficiently by pre-capturing all views of the object 
which need to be recognized, various features are extracted from the recognized views 
and these highlights are coordinated with the scene achieving the geometric limita-
tions. However, the above method does not work for all types of hanging attempts and 
it is suitable only for partial suspension. 

2 Literature Survey 

In the past various technologies has drawn much importance in the field of analyzing 
the videos A different approach to identify the facial behavior Indicating suicidal 
ideation is defined by facial changes. Various facial expressions like smiling, emo-
tion, and eye brow raising and motion behaviors are utilized. Facial descriptors like 
smiling indicated contraction of the orbicular isocular muscles which described sig-
nificant difference in the face of suicidal and non-suicidal person. The outcomes 
demonstrate that proposed strategy of facial descriptors have high acknowledgment 
execution. In [3], a strategy to recognize suicidal tendency is proposed using simulat-
ed dataset by machine learning. A tree algorithm is utilized as a classifier to classify 
the suicidal tendency in youths. The proposed system provided a interview type of 
questions to persons and based on the assessment it will classify tendency according-
ly. As a future work a new model need to be constructed by taking other suicidal ac-
tions into consideration. 

A multi frame image portrayal [23] is characterized to beat the shortage of human 
pose estimation since the gesture is continuous. CNN and RNN structures are used to 
define the condition that the adjacent frames have related content. Compare to other 
art techniques this method attains lowest possibility of error. In future the results can 
be improved using more RNN modules. Various approaches are proposed to identify 
the suicidal ideation of the individual. Human action recognition plays a vital role in 
identifying an individual's actions using their movement in the videos. various meth-
ods have been proposed to identify the human action In [2], Depth map strategy is 
proposed to analyze human actions and postures. It is used to for extracting the high-
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lights from the human action by creating depth. Motion of body joints are extracted 
using the Body joint descriptor. Utilizing the CNN various combination of inputs are 
trained. Right action score is improved using various fusion score methodologies. 
Three datasets are used to evaluate the performance of the system which outper-
formed in various platforms and achieved state of art results.  

A new temporal information network [3] is characterized to envision 3D positions 
of body joints. Single depth images are utilized for pose estimation using object 
recognition approach. Problem of per pixel classification is achieved from pose esti-
mation method. Shape of the body head position and various parts of the body are 
estimated using the classifier the 3D positions of body joints. Different examinations 
are performed utilizing various datasets tip exhibit adequacy of the approach. Howev-
er, for the for skeleton based recognition [4], a different plan utilizing the One-
Dimensional Convolution Networks is proposed Which uses the Base net to extract 
features using various subnets. The analysis has been performed under different help-
ing levels and the outcomes are acquired.  

The new technique has high acknowledgment rate than the state-of-art results to 
recognize human action. The computational time can be lessened than the other pose 
recognition techniques. However, Self-Informed feature combination is [8] utilized 
acoustic modeling based on deep learning methods using auxiliary deep neural net-
work (DNN) called a feature contribution network. Aspect level input is learnt by 
training various features generated by multiplying the input features and the gate out-
put. A regularization method is utilized for FCN. Experimental examinations are per-
formed and compared with AMN frameworks. Nathan Crombez, et al [9] proposed a 
novel approach for human pose estimation using visual tracking methodology that 
utilize the light field cameras to obtain rich information. Using the sub-aperture cam-
eras best pairs can be selected that reduce the estimation errors. This method assessed 
the exactness of our approach with real tests utilizing a light-field camera before pla-
nar targets held by a mechanical controller for ground truth correlation. Xiaodong 
Yang and YingLi Tian defined a strategy for recognizing human action utilizing 
spatio temporal methods [10]. These methods are incorporated using the super loca-
tion vector. The exploratory outcomes demonstrate that the method is computationally 
efficient and produces a superior performance. In future work computational time can 
be reduced using other SLD techniques. 

Deep learning plays an important role in recognizing and training the networks. 
Multiple strategies have been proposed which have advanced methodologies to train 
and perform functions on their own. A BAIPAS [11] system for training the data in 
the distributed platform is proposed. A data locality manager is utilized to train data 
and state the information of the servers. Already learned data is transferred to another 
server using shuffling method. The trials performed on various databases have 
demonstrated that the BIPAS provides various services for developing deep learning 
models. In future work accuracy of the model and performance of the platform can be 
increased. Based on the upcoming problems, a new technique to recognize actions in 
the videos [12] is identified. Super resolution based on CNN is utilized to evaluate the 
accuracy. The analyses are performed and results got that proposed obtained high 
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PSNR and do not compete with recognition accuracy, based on temporal and spatial 
aspects. Later on work more models to obtain peak PSNR ratio. 

Qicong Wang, et al. [13] proposed a technique for recognizing the actions in the 
videos. A deep auto combination network is utilized to extract the features in videos 
containing short segments.  The techniques are tested and assessed on WEIZMAN 
data set. The outcomes uncover that the proposed method has more favorable position 
and acknowledgment than the old models. In future more, databases can be evaluated 
to improve the accuracy. 

3 Proposed Method 

First the user has to register in the webpage. After the registration, the user must login 
with their credentials. After logging into the webpage, they must upload their files 
using sandbox technique. If the file doesn't contain virus the data's get stored in cloud 
database  that typically runs on a cloud computing platform, access to it is provided as 
a service. It is based on highly virtualized infrastructure and is like broader cloud 
computing in terms of accessible interfaces, near-instant elasticity and scalability, 
multi-tenancy, and metered resources. Cloud storage services can be utilized from an 
off-premises service such as Amazon S3 that can be used for copying virtual machine 
images from the cloud to on-premises locations or to import a virtual machine image 
from an on-premises location to the cloud image library. In addition, cloud storage 
can be used to move virtual machine images between user accounts or between data 
centers. 

 
 

 
                                                   

Fig.1 Ransomware detection system 

To prevent advanced threats that might be missed by anti-malware engines from 
entering your organization, it can sanitize potentially dangerous file types to thwart 
zero-day and targeted attacks. In addition, to identify and block files that have 
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spoofed file type extensions, which indicates potential malicious intent. The combina-
tion of scanning data with anti-malware engines first, leveraging the power of their 
individual heuristic analyses, followed by converting potentially risky files to remove 
embedded threats greatly decreases the chances of your network being infected by an 
unknown threat. 

3.1 Authentication 

Authentication  is the  process of determining whether someone or something is, in 
fact, who or what it is declared to be. In private and public computer networks (in-
cluding the Internet), authentication is commonly done through the use of logon 
passwords. Knowledge of the password is assumed to guarantee that the user is au-
thentic. Each user registers initially (or is registered by someone else), using an as-
signed or self-declared password. On each subsequent use, the user must know and 
use the previously declared password. 

3.2 Explore 

The search engine where we can search the URL of particular website, which needs to 
scan, and will call the Anti-Malware engines to perform the operations. 

3.3 Bluecoat Web Category 

The Blue Coat Web Filter database contains Web site ratings representing billions of 
Web pages, published in more than 50 languages, and organized into useful categories 
to enable customers to better monitor, control, and secure their Web traffic. Blue Coat 
Web Filter is supported by Blue Coat’s powerful Web Pulse cloud community. 

 

 
Fig.2.  Web reputation 
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3.4 Fireguard Web Category 

A web application firewall (WAF) is an appliance, server plug in, or filter that applies 
a set of rules to an HTTP conversation. Generally, these rules cover common attacks 
such as cross-site scripting (XSS) and SQL injection. By customizing the rules to 
your application, many attacks can be identified and blocked. 

 

 
 

Fig.3.  Login webpage 

3.5 Trend URL Safety Rating 

Scores are assigned based on factors such as a website's age, historical locations, 
changes, and indications of suspicious activities discovered through malware behavior 
analysis. We've advanced how we apply web reputation to keep pace with new types 
of criminal attacks that can come and go very quickly, or try to stay hidden. 

3.6 Scan 

Scans the given URL according to Anti-malware engines in Explore module, are to be 
called, in which URL has filtered and, finds the vulnerable links if available in those 
pages. Advantage is able to scan twenty different malware engines together, so we 
can catch the vulnerable links easily. 

 
3.7 Cross Side Scripting 

Cross-webpage scripting (XSS) is a kind of PC security weakness ordinarily found in 
web applications. XSS empowers assailants to infuse customer side contents into 
website pages seen by different clients. A cross-site scripting weakness might be uti-
lized by assailants to sidestep get to controls, for example, the equivalent starting 
point approach.  
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Fig.4 Cross site scripting 

3.8 Session Hijacking 

It is utilized to allude to the robbery of an enchantment treat used to validate a client 
to a remote server. It has specific pertinence to web engineers, as the HTTP cookies 
used to keep up a session on many sites can be effectively stolen by an assailant uti-
lizing a mediator PC or with access to the spared treats on the unfortunate casualty's 
PC. 

4 Conclusion 

The final product is a framework that can identify a few examples of ransomware 
with a general location technique because of their one of a kind example of encryp-
tion, while as yet permitting ordinary client conduct, including encryption of docu-
ments. This framework could be adjusted to be conveyed in a genuine organize and 
could stop a ransomware assault while it is executing. Along these lines they set out 
to consider these semantics and make a mark dependent on this perception. They infer 
that the marks can distinguish whole malware families, in any case, do have a higher 
blunder rate with wide classes, for example, trojans and secondary passages. 

Attaching is excluded on the grounds that we accept it is attached with a similar 
kind of information. A content document with just essential data will typically just be 
affixed with business as usual. The equivalent is substantial for documents with nor-
mally, for example, PDF or word records when a client has records that have expan-
sions not incorporated into the emulate type rundown of Bro, however that are really 
authentic expansions. E.g. transferring webp records to a server checked by this 
framework. This would likewise recognize new pressure groups, since it will creates 
high entropy and we can accept it will have an obscure emulate type. 
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Fig. 5. Accuracy of optimization 
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Abstract. Intent of the proposal is to use the renewable source of power 
to ensure a steady power supply to the remote rural area and to reduce 
cost involved in the hatcheries. PV powered incubator is designed with 
multi specification for different types of eggs. System automatically 
regulate the required specification such as temperature, humidity, 
ventilation, angular position ect, which are considered to be the most fix 
on factor of hatching a healthy hatchling. Menu key provided in the 
system provide the flexibility to use all kinds of egg hatchings. GSM 
module interfaced with the system, provide the real time condition to be 
the mobile periodically which ensure additional supervisory over the 
system. If any problem arises in regulating the specification automatically 
system activate the alter system buzzer and SMS  

Keywords: Poultry,  Incubator,  Egg Hatching, GSM 

 

1  Introduction 

Incubator are the artificial process of producing hatchling this process was adapted 
widely all over the world as the conventional natural process is having lots of short 
coming . If the layers (bird) are allowed to carry out incubation. Then the a long period 
is spend for hatching the egg and again it will be taking care of hatchling till it reach a 
stage in their growth, during this entire period layers won’t indulge in reproduction 
activity which drastically affect the productivity of the entire farm. During the 
incubation period it is necessary to maintain certain specification such as temperature, 
humidity, angular position and ventilation. Conventional model implementation of fuel 
lamps was not more efficient as it is lagging in governing all the specification and they 
were only concentrating on temperature and it has an adverse effect in ventilation.  

Then the widely accepted model was powered by electricity. Though the electric 
driven model were effective in many means, but still in rural area stable power supply is 
the biggest problem, as the performance of the incubator fully relay on the power supply 
it again affect reliability of the system so it is high time to develop self sustainable 
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system which ensure the reliable working of incubator , in this regard we have to 
develop a cost effective power source. 

2  Research back ground 

In recent days lots of modification and improvisation was brought in egg incubator, to 
improve the hatchability considering many fix on factor in hatching the eggs. Some 
works are even carried out on using new source energy for powering the incubators such 
as biogas, solar, wind mills etc.  

In passive solar power incubator the solar heat is absorbed and   with help of heat 
exchangers heat is transferred into the incubators [1] though the system reduce the 
power consumption , require power for specification monitoring . 

 PLC based solar powered incubator which have the self sustainability in powering 
both the heater as well as mentoring system [2], but PLC cost greatly depends on the 
number of input and output it can handle, hence when we are finding cost effective 
solution for incubator which can perform many function for different specification, so 
for each specification it has to reprogrammed. 

Mostly the incubator find its application in rural area where the people are lacking in 
programming skills. We have to provide them simple form of menu key for changing 
the specifications     

Few microprocessor based solar powered incubator are designed for single 
specification though it has the flexibility adding the specification , this system lacks 
from the alert system in case any deviation in maintaining the desired condition [3][5]. 
Some changes incorporate in convention models are rollers for changing the egg 
positions, water sprayers for maintaining the humidity, for uniform heating still or 
forced type ventilation [4][6]. 

3  Proposed model 

This model tries to find a cost effective and user friendly system which aids in 
increasing the productivity of poultry farm and ensure the reliability in all conditions. 
Existing system are lacking in the alter system, if any deviation in maintain the desired 
conditions. This is indispensible as it affects the productivity drastically. Along with 
that by adding a menu key user can set various specifications so that system will be 
readily compactable for various types of eggs. 

Figure 1 display the block diagram of the system which clearly infer the major 
component used for realizing the system solar energy is converted into electrical energy 
using photo voltaic panels, through charge controller its stored in the battery. Battery is 
used to power the a 80 watt lamp to achieve desired temperature, fan for ventilation and 
to maintain oxygen level,  water sprinkler , DC motor to change the  angular position of 
egg s and a micro processor as a controller. To monitor the physical variable which is 
necessary create a desired condition for incubation,  temperature sensor, humidity 
sensor and oxygen level detectors are used . GSM module is interfaced to get the real-
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time condition prevailing inside the incubator and to give alert to user via SMS.             
  

 
Fig.1.  Block diagram of proposed system 

Entire working of the system can be easily inferred from the figure 2 flow chart. We can 
find total four processes which should be carried out parallel to attain the desired 
condition for incubation. 
Process 1: 
It involves the monitoring of temperature inside the incubator it should be around 99-
103 ̊F̊[7], so this will be set as the reference temperature Tr. Continuously the actual 
temperature which is prevailing in the incubator is measured by the sensor and 
compared with reference Tr . under the condition Ta<Tr, 80 watts lamp is switched ON 
and if condition reachs Ta≥ Tr , lamp is switched Off. There by we can maintain the 
required temperature inside the incubator. 
Process 2: 
It involves the mentoring of humidity inside the incubator, it should be maintained 
between 65-75%[9]. So this is set as the reference humidity level Hr. periodically the 
actual humidity is measured and compared with Hr. under the condition Ha<Hr 
controller will switch on the water sprinkler via relay. If Ha≥Hr condition is reached 
sprinkler are switched Off. 
Process 3: 
Here the concern goes with the ventilation and to maintain the oxygen level around 20-
21%[10].this level is set as reference level Or and periodically it is compared with 
actual level O a . Under the condition O a < Or fan is switched ON and operated till it 
reaches the condition O a ≥ Or after that fan is switched OFF. 
Process 4: 
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 rolling of egg has to be done at regular intervals to avoid embryo sticks onto the shell. 
Timer is set to operate DC motor to change the angular position of the egg for 45̊ at 
each interval[8]. 
 

 
Fig.2. Flowchart of the process involved 

3.1 Aler t system 

System is provided with a buzzer and GSM module if any of the four above mentioned 
process is deviated and automatically retrieved then alert signal is given by buzzer 
sound and SMS stating the particular process along with that user can fetch real time 
physical variable condition about the incubator via SMS. Thereby it provide an addition 
supervision which increase the reliability of the system. 

3.2 Menu key 

It is featured with multi specification required for different types of eggs. So user can 
easily select the specification or he can even change the physical parameter value as per 
requirement alone with that it has memory option where we can save the date loading 
the egg so that after the average day of hatching we will get a reminder SMS about it. 
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Table 1. Hatching days of various birds [11] 

Sl NO BIRDS DAYS 
1 QUAIL 18 
2 DOVE 17 
3 COUNTRY CHICKEN 25 
4 CHICKEN 23 

 

 
Fig.3.  Hardware Set 

4 Conclusion 

Experimental setup responds quickly for physical parameter changes and attain the 
desired specification rapidly, menu key provide a user friendly interface to the system 
and also facilitate the multi specification feature to the system. PV panel provides a self 
suitability in power consumption thereby it ensure a stable reliable power supply in 
rural areas along with that it is the cost effective solution for the running poultry farm 
without compensating the productivity. GSM Alert system gives added supervision to 
system which increases the reliability of system and improving the hatchability of the 
incubators.          

References 

1. Ahiaba, Performance evaluation of a passive solar Poultry egg incubator, V.UP 1 P; 
NwakonobiP 2 P T.U. and Obetta S.E.P 3, IJISET - International Journal of Innovative 
Science, Engineering & Technology, Vol. 2 Issue 12, December 2015. ISSN 2348 – 7968 

2. Nithin T Abraham*, Shaema Lizbeth Mathew, C.A Pradeep Kumar, Design and 
Implementation of PV Poultry Incubator Using PLC, , TELKOMNIKA Indonesian Journal 
of Electrical Engineering Vol.12, No.7, July 2014, pp. 4900 ~ 4904 DOI: 
10.11591/telkomnika.v12i7.5882 

965



3. 1 Kanu Ozioma O., 2Anakebe Samuel C, 3Okosodo Chidi S., 4Okoye Anthony E., 5Ezeigbo 
Tochukwu O. and 6Okpala U.V., Construction and Characterization of Solar Powered Micro-
Base Incubator, Ph.D., International Journal of Scientific & Engineering Research, Volume 
7, Issue 1, January-2016, ISSN 2229-5518 

4. Benjamin N. 1 , Oye, Modification of the Design of Poultry Incubator, , N. D.2, International 
Journal of Application or Innovation in Engineering & Management (IJAIEM), Volume 1, 
Issue 4, December 2012, ISSN 2319 – 4847 

5. K. G. Mansaray1 , O. Yansaneh2, Fabrication and Performance Evaluation of a Solar 
Powered Chicken Egg Incubator, International Journal of Emerging Technology and 
Advanced Engineering, Volume 5, Issue 6, June 2015, ISSN 2250-2459 

6. Modification of the Design of Poultry Incubator, International Journal of Application or 
Innovation in Engineering & Management (IJAIEM), Volume 1, Issue 4, December 2012, 
ISSN 2319 – 4847 

7. J. W. I. Okonkwo, and O. C. Chukwuezie. Characterization of a Photovoltaic Powered 
Poultry Egg Incubator  

8. Abiola SS (1999). Effects of turning frequency of hen’s eggs in electric table type incubator 
on weight loss, hatchability and mortality. Niger. Agric. J. 30: 77-82.  

9.  W. I. Okonkwo. Design of solar Energy Egg Incubator. Unplished undergraduate project, 
Department of Agricultural Engineering, University of Agriculture, Makurdi, Nigeria. 1989. 

10. O. P. Eziefulu. Solar Energy Powered Poultry Egg Incubator with Kerosene Heater. Final 
Year Project, Nsukka. 2005, Dept. of Agricultural and Bioresources Engineering, University 
of Nigeria,. 

11.   A. H. Lourens. van den Brand, R. Meijerhof, and B. Kemp Effect of Egg Sizeon Heat 
Production and theTransition of Energy from Egg to Hatchling. Poult. Sci. 2005, 83:705-712.  
 

966



Analysis of Cryptography Performance Measures Using 
Artificial Neural Networking 

S.Prakashkumar1, E.M.Murugan2, R.Thiagarajan3 

N.Krishnaveni

   

4,E Babby5    

 1Assistant Professor, Dept of CS,Marudupandiyar College(Arts & 
Science),drsp1974@gmail.com 

 2 Head of the Department,Department of visual communication, St. Joseph’s Col-
lege(Arts & Science),Chennai,emm8016@gmail.com 

3 Head of the Department, Dept of CS,St.Joseph’s College(Arts & 
Science,Chennai,thiagarajan.nvr@gmail.com 

 4 Head of the Department, Dept of CS,Sri Muthukumaran Arts  and Science  Col-
lege,Chennai.vk_yahini@yahoo.co.in 

 5Assistant Professor, Department of CA,St.Joseph’s College(Arts & 
Science),Chennai,

 

babby.bryson@gmail.com 

Abstract. The human mind performs a project or characteristic of hobby a neural 
community could also be a tool it really is intended to version the approach inside the 
direction of that. It is the power to keep up out advanced computations without delay. 
The aim of this paper became to analysis the employment of assorted types of virtual 
circuits in artificial neural network but as at period matters of cryptography. The aim 
of any technology system is that the amendment of understanding to others united 
international locations company might want to besides need to have unauthorized get 
admission to thereto and what's larger most of the meant customers with none dis-
charge of statistics. AN ancient heroic tale key's likewise created over a public chan-
nel approachable to any opponent. Neural networks are in all probability used to gen-
erate commonplace mystery key. sincerely merely simply just in case of neural cryp-
tography, each the act networks succeed a typical input vector, generate assistant in 
nursing output bit and sq. certification complete supported the output bit. Cryptog-
raphy became what's extra completed via a chaotic neural network having its weights 
given with the assistance of a chaotic series. This paper provides a progressive analy-
sis at victimization artificial neural networks in cryptography and studies their general 
universal performance on approximation issues related to cryptography. 

 
  Keywords: Artificial Neural Network, Chaotic, Cryptography, Decryption, Encryption, Key 
generation 
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1 Introduction 
 

Neural cryptography deals with the matter of key trade exploitation the mutual 
learning founded between a strive of neural networks. the 2 networks will trade their 
outputs (in bits) that the very important issue among the two human hobby parties is 
once painted within the last word discovered weights and in addition the 2 networks 
area unit said to be synchronic [1][2]. Safety of neural synchronization depends at the 
hazard that companion degree someone can synchronize with any of the two parties 
within the route of the schooling methodology, thus reducing this danger improves the 
responsibility of fixing their output bits via a public channel. Artificial neural net-
works unit accustomed classify wise blocks from disassembled code as being each 
cryptography connected or no longer. Neural networks area unit generally accustomed 
generate common secret key. Merely simply just in case of neural cryptography, each 
the speak me networks get keep of associate equal input vector, generate associate 
output bit and area unit consummate supported the output bit. The 2 networks and 
their weight vectors exhibit an awfully distinctive improvement, whereby the net-
works synchronize to a kingdom with same time-hooked up weights. The generated 
mystery key over a public channel is used for encrypting and decrypting the data be-
ing sent at the channel [3]. supported chaotic neural networks, a hash feature is in 
addition created, that makes use of neural networks' diffusion belongings and chaos' 
confusion property. this characteristic encodes the plaintext of absolute quantity into 
the hash well price of mounted length (normally, 128-bit, 256-bit or 512-bit). Theoret-
ical analysis and experimental effects show that this hash perform is one-manner, with 
excessive key sensitivity and plaintext sensitivity, and comfortable towards birthday 
assaults or meet-in-the-center attacks. neural cryptography offers with the problem of 
key exchange exploitation the mutual learning founded among a strive of neural net-
works. the two networks will exchange their outputs (in bits) that the needed issue 
several of the 2 act occasions is within the long-run painted inside the last word dis-
covered weights and conjointly the 2 networks area unit said to be synchronic[1][2]. 
Protection of neural synchronization depends upon at the possibility that assistant 
certificate someone can synchronize with any of the 2 activities at some extent within 
the work approach, thus reducing this chance improves there liability of fixing their 
output bits via a public channel. artificial neural networks sq. certificate accustomed 
classify helpful blocks from a disassembled code as being every cryptography cou-
pled or no longer. Neural networks area unit sometimes accustomed generate com-
monplace mystery key. in case of neural cryptography, each the talking networks 
collect associate same enter vector, generate associate output bit and area unit hot 
based mostly whole on the output bit. The two networks and their weight vectors 
showcase a very specific improvement, whereby the networks synchronize to a king-
dom with equal time-based whole weights. The generated heroic tale key over a pub-
lic channel is used for encrypting and decrypting the data being dispatched at the 
channel [3] based mostly whole entirely on chaotic neural networks, a hash character-
istic is meant, that uses neural networks' diffusion belongings and chaos' confusion 
belongings. This perform encodes the plaintext of absolute amount into the hash truly 
nicely very price of established quantity(generally, 128-bit, 256-bit or 512-
bit).theoretical assessment and experimental consequences show that this hash feature 
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is unidirectional, with excessive key sensitivity and plaintext sensitivity, and comfort-
able con to birthday assaults or meet-in-the-center assaults. 

 
2  Related Research 
 
Neural cryptography deals with the matter of key trade exploitation the mutual 

learning founded between a strive of neural networks. the 2 networks will trade their 
outputs (in bits) that the very important issue among the two human hobby parties is 
once painted within the last word discovered weights and in addition the 2 networks 
area unit said to be synchronic [1][2]. Safety of neural synchronization depends at the 
hazard that companion degree someone can synchronize with any of the two parties 
within the route of the schooling methodology, thus reducing this danger improves the 
responsibility of fixing their output bits via a public channel. Artificial neural net-
works unit accustomed classify wise blocks from disassembled code as being each 
cryptography connected or no longer. Neural networks area unit generally accustomed 
generate common secret key. Merely simply just in case of neural cryptography, each 
the speak me networks get keep of associate equal input vector, generate associate 
output bit and area unit consummate supported the output bit. The 2 networks and 
their weight vectors exhibit an awfully distinctive improvement, whereby the net-
works synchronize to a kingdom with same time-hooked up weights. The generated 
mystery key over a public channel is used for encrypting and decrypting the data be-
ing sent at the channel [3]. supported chaotic neural networks, a hash feature is in 
addition created, that makes use of neural networks' diffusion belongings and chaos' 
confusion property. this characteristic encodes the plaintext of absolute quantity into 
the hash well price of mounted length (normally, 128-bit, 256-bit or 512-bit). Theoret-
ical analysis and experimental effects show that this hash perform is one-manner, with 
excessive key sensitivity and plaintext sensitivity, and comfortable towards birthday 
assaults or meet-in-the-center attacks. Neural cryptography offers with the problem of 
key exchange exploitation the mutual learning founded among a strive of neural net-
works. the two networks will exchange their outputs (in bits) that the needed issue 
several of the 2 act occasions is within the long-run painted inside the last word dis-
covered weights and conjointly the 2 networks area unit said to be synchronic[1][2]. 
Protection of neural synchronization depends upon at the possibility that assistant 
certificate someone can synchronize with any of the 2 activities at some extent within 
the work approach, thus reducing this chance improves there liability of fixing their 
output bits via a public channel. Artificial neural networks sq. certificate accustomed 
classify helpful blocks from a disassembled code as being every cryptography cou-
pled or no longer. Neural networks area unit sometimes accustomed generate com-
monplace mystery key. In case of neural cryptography, each the talking networks 
collect associate same enter vector, generate associate output bit and area unit hot 
based mostly whole on the output bit. The two networks and their weight vectors 
showcase a very specific improvement, whereby the networks synchronize to a king-
dom with equal time-based whole weights. The generated heroic tale key over a pub-
lic channel is used for encrypting and decrypting the data being dispatched at the 
channel [3]. Based mostly whole entirely on chaotic neural networks, a hash charac-
teristic is meant, that uses neural networks' diffusion belongings and chaos' confusion 
belongings. This perform encodes the plaintext of absolute amount into the hash truly 
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nicely very price of established quantity(generally, 128-bit, 256-bit or 512-
bit).theoretical assessment and experimental consequences show that this hash feature 
is unidirectional, with excessive key sensitivity and plaintext sensitivity, and comfort-
able con to birthday assaults or meet-in-the-center assaults. 

 
3  Cryptography using chaotic neural network 
 
Neural cryptography deals with the matter of key trade exploitation the mutual 

learning founded between a strive of neural networks. the 2 networks will trade their 
outputs (in bits) that the very important issue among the two human hobby parties is 
once painted within the last word discovered weights and in addition the 2 networks 
area unit said to be synchronic [1][2]. Safety of neural synchronization depends at the 
hazard that companion degree someone can synchronize with any of the two parties 
within the route of the schooling methodology, thus reducing this danger improves the 
responsibility of fixing their output bits via a public channel. Artificial neural net-
works unit accustomed classify wise blocks from disassembled code as being each 
cryptography connected or no longer. Neural networks area unit generally accustomed 
generate common secret key. Merely simply just in case of neural cryptography, each 
the speak me networks get keep of associate equal input vector, generate associate 
output bit and area unit consummate supported the output bit. The 2 networks and 
their weight vectors exhibit an awfully distinctive improvement, whereby the net-
works synchronize to a kingdom with same time-hooked up weights. The generated 
mystery key over a public channel is used for encrypting and decrypting the data be-
ing sent at the channel [3]. supported chaotic neural networks, a hash feature is in 
addition created, that makes use of neural networks' diffusion belongings and chaos' 
confusion property. This characteristic encodes the plaintext of absolute quantity into 
the hash well price of mounted length (normally, 128-bit, 256-bit or 512-bit). Theoret-
ical analysis and experimental effects show that this hash perform is one-manner, with 
excessive key sensitivity and plaintext sensitivity, and comfortable towards birthday 
assaults or meet-in-the-center attacks. neural cryptography offers with the problem of 
key exchange exploitation the mutual learning founded among a strive of neural net-
works. the two networks will exchange their outputs (in bits) that the needed issue 
several of the 2 act occasions is within the long-run painted inside the last word dis-
covered weights and conjointly the 2 networks area unit said to be synchronic[1][2]. 
Protection of neural synchronization depends upon at the possibility that assistant 
certificate someone can synchronize with any of the 2 activities at some extent within 
the work approach, thus reducing this chance improves there liability of fixing their 
output bits via a public channel. Artificial neural networks sq. certificate accustomed 
classify helpful blocks from a disassembled code as being every cryptography cou-
pled or no longer. Neural networks area unit sometimes accustomed generate com-
monplace mystery key. In case of neural cryptography, each the talking networks 
collect associate same enter vector, generate associate output bit and area unit hot 
based mostly whole on the output bit. The two networks and their weight vectors 
showcase a very specific improvement, whereby the networks synchronize to a king-
dom with equal time-based whole weights. The generated heroic tale key over a pub-
lic channel is used for encrypting and decrypting the data being dispatched at the 
channel [3]. Based mostly whole entirely on chaotic neural networks, a hash charac-
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teristic is meant, that uses neural networks' diffusion belongings and chaos' confusion 
belongings. This perform encodes the plaintext of absolute amount into the hash truly 
nicely very price of established quantity(generally, 128-bit, 256-bit or 512-
bit).theoretical assessment and experimental consequences show that this hash feature 
is unidirectional, with excessive key sensitivity and plaintext sensitivity, and comfort-
able con to birthday assaults or meet-in-the-center assaults. 

 
4  TPM in Neural Network 
 
(a) A tree parity system (tpm) is also a tree established graph of artificial mobile. 

the height of a tpm is and leaves of a tpm unit of size input devices, intermediately 
nodes unit of size hidden gadgets and root is that the output of a tpm. the overall form 
of tpm is shown in decide one. it consists of ‘good enough’ hidden gadgets, every of 
them being a perceptron with certification n-dimensional weight vector w. as fast as 
‘ok’ hidden devices receive degreen-dimensional enter vector x, those gadgets manu-
facture certification output bit. all the input values unit of activity binary[12]. and 
therefore the weights area unit separate numbers interior -1 and +l . figure 1: a form of 
tree parity machine with feedback for ok=three and n=4 the index i = one, 2,…., okay 
and j = one, 2,…., n denotes the ith hidden gadgets of tpm and ‘j’ is that the compo-
nent of every vector severally [39]. the output of the world representations layer is 
represented as a result of the perform signal of the scalar fancied from inputs and 
weights and it's given via wherein, the equation represents the switch feature of the 
hidden devices of a tpm. the entire output of a tpm is given through the merchandise 
(parity) of the hidden units. in which, the equation represents the output vector of the 
output unit of a tpm. as in numerous neural community, the weighted total over this 
day input values area unit accustomed decide the output of the hidden units. therefore, 
the whole nation of every hidden somatic cell is given with the help of its neighbor-
hood discipline. the native field of the each hidden somatic cell is given by victimisa-
tion (a) At the start of the synchronization system, a and b initialize the weights of 
their neural networks at random. this preliminary kingdom is maintained on the Q.T.. 
in on each occasion step t, okay random enter vectors xi area unit generated in public 
and therefore the partners calculate the outputs τa and τb of their tpms. once speakme 
the output bits to each different, they replace the burden vectors in step with one 
amongst the subsequent learning laws as given beneat thebbian gaining information of 
rule (b)Random walk learning rule 

 
(a) Anti-Hebbian learning rule 

 

( ) ( ) ( ) ( )
( ) ( ) ( ) ( )

1

1

A A A A A A B
ii i i

B B B B B A B
ii i i

w t w t x

w t w t x

τ τ σ τ τ

τ τ σ τ τ

+ = + Θ Θ

+ = + Θ Θ
 

After ages, synchronization time (tsync) of the partners have synchronic their tpms, 
the approach is stopped if eachthe weights rectangular degree identical. ruminative 
that, a and b will use the burden vector as an everyday secret key. The  
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technique of synchronization via technique of trendy order parameters that ar used 
for the analysis of on line checking out is as follows. Those order parameters rectan-
gular live given below 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
In which, the indices m, n ∈ a, b, e denote a’s,  

b’s or e’s tpm severally. The extent of synchronization among corresponding 
hiddendevices is made public via the (normalized) overlap and it's given below below
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The overlap between a combine of corresponding hidden devices cans growth if 

the weights of each neural networks ar updated at intervals the equal manner. Coordi-
nated movements, that arise for equal σi, have pretty impact. Converting the weights 
in exactly one hidden unit decreases the overlap at the common. Those repulsive steps 
canoccur if the two output values ar totally exceptional (σi). The danger for this occa-
sion is given through the frequent generalization mistakes of the perception and it's 

given through

( )
( ) ( )
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3 2

2
P

1 3 1
B E
r r

i
p ε
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= ≤ =

− + −  
Consequently, the partners have a apparent gain over associate aggressor victimi-

zation fully easy planning toapprehend. associate aggressor e may use an 
even mastering rule because of the truth the two partners a and b. manifestly, 
it's planning to flow into its weights on state of affairs that the output bits of the 
2 partners ar same. in some only once at intervals the approach forward for this in-
stance, a repulsive step among st e and a takes region with hazard pr = ε anywhere, ε 
is that the area between the hidden devices of e and a. 
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4  Experiment Result and Discussion  

4.1Experiment on Data Encryption using ANN  
A major advantage of the ANNs is that the ability to spot patterns 

that haven't been antecedently reported . we have a tendency to created a neural net-
work consisting of 3 layers (input, hidden and output), every containing 3 neurons. 
This range of neurons was firm in keeping with the quality that may be provided, just 
in case a binary worth of 3-bits, and therefore the output pattern, conjointly 3-bits. the 
rear propagation formula and therefore the colonactivation operate was cho-
sen, because the expected results square measure solely positive values. The values 
were provided as shown below: 

 

 
 

Table 1: Values used in ANN training. 

 
 

The enter values area unit versions of 3-bit binary numbers, reportable inside the 
realm "input". "Ideal" discipline values area unit the favored outputs 
for modern advised input fields. during this take a look at the optimum values area 
unit the input values reversed. coaching was performed with a learning rate of zero.3, 
"momentum" zero and a most error rate of zero.01% to get a lot of correct values   

 
Iteration   2.750(Max Error Reached) 
Current Error  0.009994% 
Validation Error nfa 
Error Improvement 0,071370 
Elapsed Time  00.00.01 
Performance   (Calculating performance) 

 

Figure 2: Graphic generated after processing the training data by the ANN. 

 
After 2,750 iterations with the given coaching pattern, the ANN might reach the 

most error rate of zero.009% in barely one second (Figure 2). The binary pattern one 
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hundred was given in ANN. This generated AN output terriblynear to the 
best worth (011), as shown in table 2: 

 
Input Output 

Input1 1 Output1 0.0128577231360 
Input2 0 Output2 0.9915695988976 
Input3 0 Output3 0.9997163519708 

 

Table 2: Results of the test of ANN providing as input the binary pattern 100. 

 
Another test became executed, presenting as enter a pattern now not previously 

stated for the ann (one zero one) during schooling. Even without knowledge of this 
widespread, the ann was capable of carry out the processing, ensuing in the preferred 
output (010), as follows: 

 
Input Output 

Input1 1 Output1 0.012238569758
6 

Input2 0 Output2 0.976819588889
7 

Input3 1 Output3 0.081958335869
4 
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Table 3: Results of the test of ANN providing as input the binary pattern 101. 

 

Growing the gaining data of fee to at least one, the ann discovered the patterns in 
mere 631 iterations, taking but one second to finish the operation. The usage of these 
same rates and increasing the vary of neurons within the hidden layer to 6, conjointly 
resulted in a lower variety of iterations (351) for this kind of operation, without mov-
ing the exceptional of the result (figure four), being possible to appear even associate 
improvement in identity of the unknown sample (desk 4). 

 
 
 
 

Input Output 
Input1 1 Output1 0.013625848545

4 
Input2 0 Output2 0.922825458454

4 
Input3 1 Output3 0.020154874874

5 
 

 

Table 4: Results of the test after changing the 

 parameters of the ANN. 

 
Iteration   351 (Max Error Reached) 
Current Error  0.009990% 
Validation Error N/A 
Error Improvement 0, 5352645 
Elapsed Time  00.00.00 
Performance   (Calculating performance) 
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Figure 3: New graphic result of the ANN training after change of its parameters. 

 
The neural synchronization technique includes 2 anns (a and b) of tpm sort which 

could be initialized with random weights of distinct values that selection during a 
unfold among -l and +l. At each technology square measure provided input binary 
facts (+1 and -1) common to each. The total of all inputs extended with the help of 
means of the several weight of the hidden layer nerve cell is achieved and also the 
sign characteristic (sgn) is finished to the current surrender conclusion. If the subse-
quent fee of the total is tremendous, the nerve cell generates associate output +1, indi-
cating that it's miles energetic, otherwise, if a charge associate awful ton but or same 
to zero, outputs a terrible (-1), indicating that it is inactive. 

 
4.2  Experiment on Synchronization and Randomness in TPM  
 
In this section we will describe some way to software package software sys-

tem software system neural machines and will show a way to use mat lab. The 
next confirm four shows the thanks to synchronize the two machines. The pre-
cept perform used right here is tpm (tpm tree parity device]). It includes vectors: h 
and w. ‘h’ is employed for internal operations within the route of quit finish end 
product charge enumeration. ‘w’ contains weights. There also are four whole num-
ber values: okay, l, n, and tp output. Right here in every new unleash, we have a 
tendency to should manufacture the enter vector, the don't forget output fee 
with the employmentful helpful resource of the employment of the use of options t 
input vector () and rely finish stop result (). when the output of the 2 machines is 
same then the weights square measure up up to now victimization replace weight () 
feature. the shape random vector () feature is employed to find the random input 
vectors through manner of the vital issue distribution centre. to find the random bit 
the randi perform from mat lab is employed that uniformly distributes pseudoran-
dom integers. 
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S.
No  

Different Issues With NN Without 
NN 

1.  Synchronization 
Time 

Required  Not Re-
quired 

2.  Randomness More  No 
3.  Security  More  Less  

Table 5: Results of NN Key Generator. 

 

Synchronization time: the facts set no inheritable for synchronization time 
through several type of input devices (n) is examined in affirm 5. The type of itera-
tions needed for synchronization through the usage of varied quantity of input 
devices (n) is established in affirm 5. the 2 figures show that because of the actu-
al truth the price of n can growth, the synchronization time and amount of itera-
tions would possibly even increase. In these figures it's incontestable 
that attributable to the reality the very price of a can boom, the iterations. 

 
 

Figure 4: No of Input Units Vs No of Iterations 
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Figure 5: No of Input Units Vs Sync Time Randomness: 

 

A random technique is one whose consequences place unit unknown. Intuitive-
ly, typically|this can be} often why randomness is significant in our design because 
of it offers the way to form statistics that helper soul can’t have a glance at or an-
ticipate. At a similar time as talking some randomness, we've got a propensity 
to sometimes recommend a sequence of freelance random num-
bers, throughout that every intensive choice became no polygenicutterly random 
and has really no correlation amongst every utterly one among a sort numbers at 
periods the gathering. Correct correct right here in our art transfer every new un-
harnessed we're achieving to induce the sensible keys, so randomness 
is additionally as showed in pick out half a dozen. Consequently right there helper 
offender cannot assume the essential part. 

 

 
 

Figure 6: No of Trails Vs Randomness 

0 
20 
40 
60 
80 

100 

5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 

Sy
nc

 T
im

e 
(M

ill
is

ec
on

d)
 

No of Inputs 

0 

5 

10 

15 

20 

2 4 6 8 10 12 14 16 18 20 

Ra
nd

om
ne

ss
 

Trails Without 
NN 

978



 

 
 
VI. Conclusion 
 
The use of anns for the occasion of cozy science algorithms may be a updated 

technique. However, the results and analysis show that the tactic could also be a 
promisingera all set to providing sturdy protection as compared to trustwor-
thy encryption ways. The absence of a science key to the construct of the dispatch 
and consequently the usage of random values, while not a pre-hooked up pattern, is 
taken into thought notion-approximately one in every of the essential tiny print of 
hobby of anns, developing it robust to keep up out AN attack, in spite of 
a doable interception of information. Interacting neural networks had been calcu-
lated analytically. At each schooling step networks get a typical random input vec-
tor and analysis their mutual output bits. A clean improvement has been deter-
mined: synchronization with the help of exploitation mutual analyzing. the 
two partners can agree on a modern heroic tale key over a public chan-
nel. AN opponent World Health Organization is recording the bulk trade of coach-
ing examples cannot accumulate complete data regarding the secrete key used 
for encryption .This works if the 2 companions use multilayer networks, parity 
machines. we tend to have a tendency to've incontestable graphs via exploitation 
thatwe rectangular live equipped to travel back to grasp that synchronization 
time will skip on reducing thanks to the large form of inputs growth. The opponent 
has all the information (except the initial weight vectors) of the 2 companions and 
uses an equal algorithms. Albeit he is aiming to not synchronize. Right 
here we've have to be compelled to boot completed the randomness of key. 
 
 
References 
 

1. "An creation to neural network" through ben krose and patrick vander smart 
eighth version November 1996 

2. W. Kinzel and i. Kanter, “interacting neural networks and cryptography”, 
advances in stable nation physics. B. Kramer (ed.), vol. 42, pp. 383–391, 
berlin: springer, 2002 

3. C.P. Williams and s.H. Cleat-water, explorations in quantum computing, 
springer verlag, 1998. 

4. D. R. Stinson, cryptography: concept and practice (crc press 2002). 
5. R. M. Jogdand, sahana s. Bisalapur, ―design of an green neural key genera-

tion, international journal of synthetic intelligence & programs (ijaia), vol.2, 
no.1, 60- 69, 2011.  

6. Ajit singh, aartinandal, ―neural cryptography for secret key trade and en-
cryption with aes, worldwide journal of advanced studies in computer tech-
nology and software engineering, vol. 3, difficulty.Five, 376- 381, 2013.  

979



7. Wenwu yu, jinde cao, ―cryptography based on delayed chaotic neural net-
works, physics letters a, vol. 356, (4) elsevier, 333–338, 2006.  

8. Khalil shihab, ―a again propagation neural community for pc network safe-
ty, journal of laptop technological know-how 2 (9): 710-715, 2006.  

9. Karam m. Z. Othman, mohammed h. Al jammas, ―implementation of neu-
ral - cryptographic machine the usage of fpga, journal of engineering techno-
logical know-how and technology, vol. 6, no. Four, 411 – 428, 2011.  

10. Eva volna, martin kotyrba, vaclav kocian, michal janosek, ―cryptography 
based totally on neural community, court cases 26th ecu convention on mod-
elling and simulation, 2012.  

11. Shweta b. Suryawanshi, devesh d. Nawgaje, ―a triple-key chaotic neural 
community for cryptography in photo processing‖, global magazine of eng i-
neering sciences & emerging technology, vol. 2, problem. 1, forty six-50, 
2012.  

12. M. Rosen-zvi, e. Klein, 1. Kanter and w. Kinzel, "mutual studying in a tree 
panty system and its application to cryptography", phys. Rev. E (2002). 

980



Synthesis and Character ization of Sol-Gel Spin Coated 
ZnO Thin Films 

Divya G1,Sindhu S.1and K. Shreekrishna Kumar
 

1 

1 School of Technology and Applied Sciences, Pullarikkunnu, Mahatma Gandhi University, 
Kottayam, Kerala, India divyajishnu45@gmail.com 

Abstr act. In this paper, spin coating process is adopted for the preparation of 
thin films of ZnO over the glass substrate. The key components used for the 
fabrication of ZnO solution are zinc acetate dehydrate, 2-Methoxy ethanol and 
mono ethanol amine. Structural morphology of the samples are estimated using 
the technique of XRD (X-ray Diffraction) and SEM (Scanning Electron 
microscopy) respectively. The results indicates that precise control of reactance, 
spinning speed and heat treatment of the films have great impact on the crystal 
growth and orientation. The XRD results demonstrates c-axis orientation of 
ZnO film, having the preferred peak along (002) plane and the grain size is 
15.8nm. the optical transmittance spectrum reviles that the average value of 
transmittance is about 95% and bandgap is assessed to be 3.34eV.  

Keywords: Spin coating, Structural characterization, and Optical 
characterization. 

1   Introduction 

The hexagonal wurtzite and zinc blend are the two different standard forms of Zinc 
Oxide. Out of which, the wurtzite structure is more stable and common. Zinc Oxide  
being a versatile semiconducting material with typical properties like hexagonal 
wurtzite structure[1], wide band-gap of 3.37eV, large exitonic binding energy of 
60mV, n-type conductivity and resistivity control over 10-3 to 10-5

In ZnO, a coordination between Zn atom and four O atoms exist in tetrahedral 
direction, where the d electrons of Zn atoms are hybridized with p electrons of the O 
atoms. Even though the stoichiometry of ZnO is an insulator, it consist of large 
number of voids due to the presence of excess Zn atoms. This may have great 
influence on the properties like electrical property, defect structure etc. The crystal 
structure of ZnO makes it suitable for the fabricating of high quality oriented thin 
films. There are a number of useful properties that help in the fabrication of thin film 

 Ωcm range [2]. 
Due to the large and direct band gap, the break down voltage is high, electronic noise 
is low, operate in high temperature and high power and able to with stand high 
electric field. Moreover, it shows non-toxicity, electrochemical stability and it is very 
abundant in nature.  
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devices like wide band gap, high electron mobility, good transparency and strong 
room-temperature luminescence. These properties are applicable in liquid crystal 
displays as transparent electrodes, energy saving in heat protecting windows, light 
emitting diodes and thin film transistors also it is very well suitable for photo- 
catalyst, gas sensors, light-emitting diodes , nano-lasers etc. [3–6].   

Commercialization of the transparent conductive oxides (TCOs) in the present era 
leads to higher industrial values regarding new design of TCOs.  Newfangled 
electronic structures have been widely developed by incorporating the TCOs [7]. 
Recent years, design and production of new transparent conductive oxides (TCOs) 
resulted in improved production of various optoelectronic devices like transparent Thin 
Film Transistors, Light Emitting Diodes, gas sensors, solar cells, liquid crystal displays 
etc.. For the production of TCOs, several metal oxides like In2O3, SnO3, ZnO, and 
TiO2

Deposition techniques such as pulsed laser deposition[9], magnetron 
sputtering[10], electron beam evaporation[11], spray pyrolysis and sol-gel methods 
[12]are available for ZnO thin film deposition. Here the thin films are prepared by the 
simple and economical method of spin coating technique. This technique have some 
advantages like ease of compositional modification, possibility of large area 
deposition and also high vacuum conditions are not required. One of the key factor 
among this deposition technique is controlling the size and shape of coated materials 
which are subjected to the environmental conditions. The microstructure, surface 
morphology and optical properties of ZnO transparent conducting films are 
investigated in this paper.  

 have been used extensively. ZnO have some special interest in transparent 
electronics as they are the one among the materials which possess transparent and 
conductive properties and is a best example of TCOs[8].  ZnO also shows some 
particularly attractive character due to its low cost, greater abundance and chemical 
stability. 

2 Exper imental Techniques 

Spin coating is the fabrication technique used to deposit ZnO thin film on the 
substrate. At first, a glass substrate coated with Indium Tin Oxide (ITO) is cleaned 
ultrasonically. The glass substrate is sonicated using acetone and methanol for 5 
minutes each. Which is then systematically rinsed with distilled water and finally 
dried at 660°C for 2 hrs. To prepare ZnO solution, Zinc acetate dehydrate 
Zn(CH3COO)2.2H2O is added to 2-Methoxyethanol ((CH)3CHOH)) containing 
monoethanolamine (MEA) (H2NCH2CH2OH). Molar ratio of Zinc acetate dehydrate, 
the precursor and MEA, the stabilizer is taken as 1:1. The precursor concentration is 
maintained at 0.5mol/L. the solvent, 2-Methoxy ethanol provides the temperature 
control by absorbing the heat that is generated during the exothermic reaction, while 
MEA is used to prevent the formation of colloidal from aggregating the solution. The 
solution is then stirred continuously for 3 hrs. at 60°C using a magnetic stirrer, which 
helps to increase the reaction process between all the materials in the solution. 
Solution is again stirred at room temperature for 6 hrs. to produce a clear 
homogeneous and transparent solution. 
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The solution is poured on to the glass substrate at a rotational speed of at 3000 
rpm for 30 sec and preheated at 250°C for 5mins. This helps to evaporate the solvents 
and organic residuals. The process is repeated for ten times and then the films are 
post-heated for 3hrs at 400°C. 

X-ray diffraction (XRD) is used for structural characterization of ZnO thin films. 
The XRD pattern is obtained with XPERT-PRO diffractometer having Cu Kα (λ = 
1.54060Å) radiation and scanning range 2θ is  set between 20̊  and 90˚. At the time of  
measurement, the current and the voltage of XRD are maintained at 30 mA, 45 kV 
respectively. Surface morphology is obtained from Scanning Electron Microscopy 
(SEM). Optical characteristics are analyzed using UV-Vis Spectrometer with a 
wavelength range 300 nm - 900 nm and the optical band gap is measured from the 
transmission spectra. The thickness of ZnO thin film is measured using a surface 
profilometer. 

3 Results and Discussions 

The crystal quality and orientation of synthesized ZnO thin film can be studied using 
XRD analysis. The XRD pattern of spin coated ZnO thin film with 0.50μm thickness 
is shown in Fig.1. (100), (002) and (101) directions are the diffraction peaks of the 
sample, obtained from XRD pattern. A strong preferential growth is found along the c 
axis in (002) plane conforms that ZnO shows hexagonal wurtzite structure and the 
peak appeared at 2θ= 34.52° [13] 

The unit cells “a”, “b” and “c” of the polycrystalline ZnO thin film having (002) 
orientation are computed by the equations[14, 15]: 

 

                                        𝑎 = 𝑏 =
√1
3
𝜆
𝑠𝑖𝑛𝜃
�                                                      (1) 

                                       𝑐 = 𝜆
𝑠𝑖𝑛𝜃

         (2) 
 

 
The lattice parameters for the unit cell are tabulated in the Table 1. which are in 

good agreement with the values reported in JCPDS Card No. 36–1451. 

Table 1. Lattice parameters of unit cell 

 a(Ǻ) c(Ǻ) 

Standard 3.253 5.215 

Calculated 3.01164 5.21633 

 

983



 

 

To calculate the particle size (D) of ZnO thin film Scherrer formulae is used [16] 

                                                           𝐷 = 𝑘𝜆
𝛽2𝜃𝑐𝑜𝑠𝜃

                                                       (3) 

 
Where k is a constant and its value is near to unity which is taken as 0.94, λ is the 

wavelength of X-Ray used and the value is 1.54 Å, β 2θ

 

 is the full width at half 
maximum of (002) peak of XRD pattern and 2θ is the Bragg angle [17]. From the 
calculation, the average value of grain size is obtained to be 15.84 nm and is listed in 
Table 2. 

 

Fig. 1. XRD pattern of spin coated ZnO thin film 

 
The extent of crystal defects is called dislocation density (δ) and the strain (ε) of 

thin film can be estimated by the following equations [18, 19] :  

 

                                                            𝛿 = 1
𝐷2

         (4) 
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                                                     𝜖 = 𝛽𝐶𝑜𝑠𝜃
4�                                                  (5) 

Table 2. Lattice parameters of unit cell Estimated structural parameters 

 

plane β 2θ° D (nm) δ (nm) εx10-2 

(002) 
 
0.5 
 

 
34.3561 
 

 
15.848382

17 
 

 
0.00398

1 
 

 
2.0851 
 

 
To investigate surface topology of the microstructure Scanning Electron 

Micrograph (SEM) can be used. SEM micrograph of ZnO thin film obtained by spin 
coating method is shown in Fig.2. From the SEM image it is obvious that the 
morphology of ZnO grains are continuous and are tightly packed. The approximate 
crystallite size of the thin film crystals that are regularly distributed on the glass 
surface is 16nm. It is also observed that the smaller grains makes the surface smooth 
and transparent. 

 

Fig. 1. SEM image of ZnO thin Film 

Fig.3. shows the optical transmission spectrum of the ZnO thin film. From the 
transmission spectra it is obvious that a very good transmittance in the UV-Vis range 
from 300 to 800nms. The average value of transmittance from 400 to 800 nm region 
is found to be 91- 95%. Since ZnO is a direct band gap semiconducting material, a 
sharp absorption edge of ZnO is observed at 370nm region in the spectrum. Band gap 
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of coated ZnO thin film is obtained by prognosticating the direct relationship between 
(αhυ)2

 
 and hυ according to the equation [20]: 

                                     𝛼ℎ𝜐 = 𝐴(ℎ𝜐 − 𝐸𝑔)1 2�       (6) 

Where α is the absorption coefficient, υ is the frequency of the incident radiation and 
h is Planck’s constant, hυ is the photon energy, Eg is the optical band gap and A is a 
constant. 

Fig.4. represents the plot of (αhυ)2 versus  hυ. A line tangential to the curve is 
plotted in (αhυ) 2

 

 vs hυ graph to zero absorption coefficient in order to obtain the 
optical band gap (Eg) values. Only a single slope exist in the graph which also 
recommends that the ZnO thin film has direct and allowed transition. The band gap 
value of the ZnO thin film is obtained to be 3.34 eV which is nearly equal to band gap 
of bulk ZnO. 

 
Fig. 3. Transfer spectra of ZnO thin Film 
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Fig. 3. Transfer spectra of ZnO thin Film 

4 Conclusion 

It has been found that thin film of ZnO deposited on glass substrate coated with ITO 
by sol-gel process is polycrystalline in nature. In this process, many factors influences 
the quality of the film and we have thoroughly optimized parameters such as 
precursor concentration, rotation speed, annealing temperature, etc. to obtain a better 
crystalline structure of the ZnO thin film. The XRD results provides a film with peak 
oriented along (002) direction. SEM micrograph revels that the small grains forms a 
flat and apparent surface for ZnO thin film.  The optical transmittance ZnO thin film 
is about 95% in the 400 nm - 800 nm range and the energy band gap is obtained as 
3.34 eV. The work presents an ongoing research attempt for improving the efficiency 
and a cost effective technique for developing transparent conducting ZnO thin films.  
The high crystallinity and transmission gives us a positive sign in the development of 
ZnO films for emerging thin-film sensors, transistors and solar cells. 
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Abstr act. A theoretical investigation is considered to discover possible alternatives on 
behalf of R134a, R12 and R22 for traditional vapor compression refrigeration system. 
For the same two azeotrope blends, R404A and R407C are nominated. The theoretical 
analysis is conceded for the refrigerating system at a continual condensation tempera-
ture of 50oC and -10oC to 10oC evaporating temperature. Results to investigate alter-
native refrigerant have slightly lower performance coefficient than HFC134a, CFC22 
and CFC12 respectively. Further, it is noticed the average performance coefficient of 
alternative refrigerants is 7.26% for R404A and 1.41% for R407C enhanced for the 
degree of superheating and sub cooling. The experimental setup is developed for 
R404A and R407C to observed different parameters such as pull down time for evapo-
rator temperature, discharge pressure, power consumption, performance coefficient 
and energy efficiency ratio and compared with R134a. Smaller pull down time, lesser 
power consumption and isentropic work done improves the performance coefficient of 
the system, similar or maybe higher behavior like R134a proved that the nominated 
refrigerants used as an alternative to R12 and R22. 

Professor, Govt. COE, Department of Mechanical Engineering, Karad, India 
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gree of sub cooling 
 
  
1 Introduction 
 
Recently refrigeration and air conditioning find major role in different application 
areas like in domestic, commercial, industrial, transport and pharmaceutical and food 
preservation industries. Due to increasing demand of this system leads towards more 
energy consumption. To run these systems effectively, the working medium utilized 
known as refrigerants, have a major role towards the performance of the system. Due 
to global awareness associated to (GWP) global warming potential and (ODP) ozone 
depletion potential, the vital role focuses further attention towards selection of refrig-
erant. Most of the industrial sectors realized that chlorofluorocarbons (CFCs) such as 
R12 and R22 were major role concerning the destruction of the ozone layer. This 
leads the industrial and domestic sectors to replace CFCs by hydro chlorofluorocar-
bons (HCFCs) and hydrofluorocarbons (HFCs). HFC refrigerants have similar vapor 
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pressure, stable and non-flammable compared to HCFCs and CFCs refrigerants. Apart 
from all these combinations the hydrocarbon refrigerants such as isobutene, n-butane, 
propane or hydrocarbon mixtures are also utilized for most of the refrigeration and air 
conditioning applications. As per ASHRAE standard guideline hydrocarbon refriger-
ants are highly flammable indexed (A3), however they are non-toxic, low GWP and 
higher performance compared to other category refrigerants.  

The present work emphases towards the investigation of vapor compression refrig-
eration system performance by utilizing zeotropic refrigerant blends, which can be 
suitable alternate for R134a, R12 and R22. HFCs and its blends such as Zoetrope, 
finding its application in most of residential and commercial refrigeration sectors. For 
the present revision R404A, zeotropic blend of R134a/R125/R143a (4%, 44%, 52% 
by weight.) and R407C, zeotropic blend of R134a/R32/R125 (52%, 23%, 25% by 
weight.) are nominated to conduct theoretic investigation. Likewise R134a, R404A 
may be utilized in commercial refrigeration system for low and medium temperature 
range and also used in new equipment to replace R502. For old systems based on R22 
may also retrofitted by R404A with suitable POE.  

Whereas in case of air conditioning systems R407C have similar properties like 
R22. Similar to R404A, it is suitable for new equipment and used to retrofit old R22 
schemes. R407C is also meet in most of the medium temperature applications, direct 
expansion and light and residential air conditioning applications. Both selected candi-
dates are non-flammable and non-toxic. They have zero ODP and having slightly 
more GWP value compared to R134a. R404A have adjacent performance comparing 
to R502 with low evaporating temperature. Whereas, R407C have similar evaporation 
and condensation pressure parallel to R22 without any modification towards system 
components. 

Domanski et al. (2013) [1] developed evolutionary algorithm to explore the per-
formance of R404a and R410a and observed that R404a had increased performance 
for evaporator and condenser COP. Alike Ferreira et al. (2003) [2] carried out the 
experiment to observe the magnetic field effect on the thermos-physical properties of 
four refrigerants, including R404a and R410a. He got the similar results for the evap-
orator and condenser COP as Domanski. Patil (2012) [3] worked on U tube micro fin 
and U tube smooth condensers at various operating condition to monitor the perfor-
mance of the system and Chinnaraj et al. (2011) [4] focused attention on the window 
air conditioner for smaller capacity based on R22 with electronic expansion valve 
retrofitted with R407C and R290. Both the authors noted the ratio of energy efficien-
cy and performance of the system was improved for R404A. Jerald et al. (2014) [5] 
investigate the performance of R12 vapor compression systems retrofitted with zoe-
trope blend R404a. He utilized five different diameters for capillaries to observed 
performance of R404a. His experimental study concluded that R404a have better 
cooling capacity, faster pull-down time and miscibility of oil with R404a was better 
than R134a which results better efficiency in the system. The amount of refrigerant 
charged required for R404a (600 gms) is also very little compared to R134a (1 kg) to 
attain same cooling capacity. Li and Zhao (2008) has compared operating characteris-
tics and performance amongst R404A and R502 and reported that R502 have more 
discharge temperature compared to R404A which leads to improve the reliability and 
life of the compressor unit. Though the pressure ratio of R404A is slightly 7% to 26% 
more compared to R502 and may be improved later by redesign and optimization of 
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the refrigeration system. Shilliday et al. (2009) [6] studied the refrigeration cycles 
operating at 40oC and -10oC condensing and evaporating temperatures for exergy and 
energy analysis of R290, R744 and R404A respectively. He reported that both R404A 
and R290 show higher COPs related with R744. Chen et al. (2007) [7] utilized rotary 
compressor specially designed for R407C to examine the theoretical and experimental 
performance of R407C and R161/R32/R125. Several parameters are evaluated by the 
authors and reported that R161/R32/R125 have slightly more discharge temperature 
than that of R407C. Dalkilic et al. (2010) [9] carried out theoretical analysis that in-
clude R290/R600a, R290/R1270 refrigerant blends and compared with the traditional 
refrigerants R12, R22 and R134a. Entire theoretical analysis is performed to monitor 
various parameters and effect of degree of super heating and sub cooling such as re-
frigerant type, coefficient of performance and volumetric refrigeration capacity for -
30oC to 10oC and 50oC evaporating and condensing temperatures. Lastly, he conclud-
ed that HC1270/HC290 (80:20 wt. %) and HC260a/HC290 (60:40 wt. %) blends have 
improved performance compared to R22 and R12 respectively. Thangavel et al. 
(2013) [10] monitor performance of the system by applying different loads on evapo-
rator by utilizing hydrocarbon refrigerants. The author assumed evaporator tempera-
ture as -10oC and the entire analysis is performed for 30oC to 65o

This paper deals with the use of zeotropic refrigerant blends to investigate vapor 
compression system performance. The zeotropic refrigerants R404A (R134a 
4%/R125 44%/R143a 52% by wt.) and R407C (R134a 52%/R32 23%/R125 25% by 
wt.) are used to notice the performance against the predictable refrigerants R22, 
R134a and R12. For the same -10

C range of condenser 
temperatures to conduct computational and experimental analysis to determine that 
the hydrocarbon mixture of propane and iso-butane (each 50% by wt.) is one of the 
possible alternatives for R12 and R134a. Tiwari et al. (2011) [11] proposed experi-
mental study of R404A and R134a in domestic refrigerator. The author concluded that 
the pull-down time of R404A was earlier and miscibility of oil with R404A increased 
the life of compressor compared with R134a. Li et al. (2008) [12] proposed experi-
mental setup for analysis of operating characteristics of low evaporation temperature 
R404A and R502 refrigeration system. The author develops refrigeration system con-
sidering R502 as a base model to analyze the behavior of R04A. He concludes that 
the discharge temperature of R404A is lower than R502 which leads towards im-
provement in reliability and life of the compressor unit. Also, the author notified that 
the ration of pressure for R404A is somewhat higher compare to R502 and hence may 
be neglected due to very small difference. 

oC to 10o

 

C evaporator temperature range is carefully 
chosen to investigate the effect of sub cooling and superheating on the pressure ratio 
(PR), isentropic compression work (W), cooling effect (RE) and performance coeffi-
cient (COP). Apart from this the other parameters like suction vapor flow rate 
(SVFR), volumetric refrigeration capacity (VRC) and power per ton of refrigeration 
(PTR) are also observed in the same evaporating temperature range. Correspondingly 
test rig was developed for R134a, R404A and R407C to monitor the performance of 
refrigeration system. 
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2  Theoretical cycle performance 

 
Theoretical cycles without sub-cooling and superheating and with sub-cooling and 

superheating for theoretical analysis as shown in Figure 1 (a) and (b) respectively. 

 
(a) without sub-cooling and superheating 

(b) with sub-cooling and superheating 
 

Fig.1. Theoretical vapor compression refrigeration cycle in case of (a) without sub-cooling and 
superheating and (b) with sub-cooling and superheating 

Standard reference database, Refprop 8.0 is utilized for thermos physical properties 
and cycle performance parameters of R134a, R404A and R407C. It is evident that 
there are definite deviations between ideal and actual refrigeration cycle associated 
with pressure drop due to heat exchange and fluid flow of equipment that of surround-
ing. Concerning to this certain assumption are considered for theoretical analysis, 
such as: pressure drop is negligible, heat loss at the liquid line heat exchanger, isen-
tropic compression work, expansion is isenthalpic, steady state for individual compo-
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nent and ambient temperature selected is suited for Indian climate conditions which is 
35o

 

C. In perfect energy assessment of refrigeration system, heat balance and energy 
balance of respective component are considered. The performance characteristics of 
the system are based on refrigerating capacity and the COP which is given as follows:  

𝑄𝑒𝑣𝑎𝑝 =  �̇�𝑟(ℎ1 −  ℎ4)(𝑘𝐽 𝑘𝑔−1)                                         (1) 
 

where, �̇�𝑟= mass flow rate (kg/s); h1, h4

𝑊 =  𝑚𝑟̇ (ℎ2 −  ℎ1)(𝑘𝐽 𝑘𝑔−1)      (2) 

 = enthalpies of refrigerant at evaporator 
outlet and inlet (kJ/kg) respectively. 

 
where, W=isentropic compressor work; h2, h4 = enthalpies of refrigerant at com-

pressor outlet and inlet (kJ/kg) respectively. 
 Assuming the steady state analysis the COP is calculated as: 
 

𝐶𝑂𝑃 =  𝑄𝑒𝑣𝑎𝑝
𝑊

       (3) 
The refrigerant condenser pressure is reduced extremely when it is admitted in the 

capillary tube and achieved the evaporator pressure. Henceforth the pressure ratio 
based on the condenser and evaporator pressure is given as: 

 
𝑃𝑟 =  𝑃𝑐 𝑃𝑒⁄        (4) 

where, Pc, Pe
Power per ton of refrigeration is give as: 

 = condenser and evaporator pressure (MPa) respectively 

 
𝑃𝑇𝑅 =  3.5 𝑊 𝑅𝐸 (𝑘𝑊 𝑇𝑅−1)⁄     (5) 

For non-superheating/sub cooling and superheating/sub cooling vapor compression 
refrigeration cycle, the volumetric refrigerating capacity is given as: 

 
𝑉𝑅𝐶 =  𝜌1 .𝑅𝐸 (𝑘𝐽 𝑚−3)     (6) 

where, 𝜌1 = density of refrigerant at compressor inlet 
Suction flow of vapor per kW of refrigeration is given as: 
 

𝑆𝑉𝐹𝑅 =  1 (𝜌1 .𝑅𝐸)(𝐿 𝑠−1)⁄     (7) 
 

 

3 Experimental setup 

The experimental test rig is complete vapor compression refrigeration system devel-
oped for R134a. The schematic diagram is shown in Figure 2. The refrigerator has a 
capacity of 1TR equipped with air cooled, four row, staggered tube arrangement, 
single pass, tube-fin condenser unit, hermetically sealed compressor having capacity 
of 1TR and displacement 12.58 cc/rev., capillary tube and the evaporator which is 
submerged in the calorimeter. Mono ethylene glycol mixed with water (each 50% by 
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wt.) in the calorimeter and maintained at a temperature of 45o

 

C with the help of elec-
trical heater. Seven K type thermocouples are used to measure various temperatures at 
different locations. Two pressure gauges are instrumented at outlet and inlet of com-
pressor unit for measuring suction and discharge pressure respectively. Mass flow 
meter is connected among the capillary and dryer unit at the suction line to note the 
flow rate of refrigerant. One energy meter is linked to measure energy consumption 
rate for compressor while other energy meter is linked to measure the amount of heat 
input given to the heater. Previously, filling refrigerant charge, soap bubble test is 
carried out to evacuate the system. Initially the system is charged with 640 g of R134a 
to monitor the performance so that the available data can be used for comparison 
purpose. The suction line heat exchanger is utilized for sub cooling and superheating 
of refrigerant. Separate water-glycol re-circulation pump is used for to maintain de-
sired temperature of the calorimeter and proper mixing of water-glycol mixture to 
attain the uniform cooling effect. As the evaporator is submerged is the water-glycol 
mixture in the calorimeter, the initial and final temperature of water indicates the 
refrigerating effect produced by the refrigeration system. 

 
 

 
 
 

 
 

Fig.2. Schematic diagram of experimental refrigeration system 

Pd, Ps = discharge and suction pressure gauge; T1-T7= K type thermocouples; Twg in, Twg out = 
water-mono ethylene glycol solution in and out; HEX = suction line heat exchanger 
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4  Theoretical results 

In most of the cooling systems R12 and R22 refrigerants are widely used. Both of 
these candidates have good performance along with higher values of ODP and GWP. 
Due to prohibition by the Montreal Protocol against R12 and R22 and common uses 
in cooling system these two candidates are chosen as reference fluids. Whereas owing 
to very good thermo physical properties of R134a, is also considered for comparative 
analysis. The performance of R404A and R407C refrigerant blends are investigated 
and are compared with R12, R22 and R134a. 

Various functioning properties of pure and blend refrigerants such as pressure ra-
tio, isentropic compression work, power per ton of refrigeration, evaporation pressure, 
refrigerating effect, suction vapor flow rate, volumetric refrigeration capacity and 
performance coefficient are investigated theoretically and measure the performance 
for various evaporating temperature ranges. The plots are divided into two groups as 
no superheating/sub cooling for all selected candidates and R404A, R407C compared 
with R12, R22 and R134a. In the second group 5o

The variation of functional properties of pure and blend refrigerants such as pres-
sure ratio (P

C superheat/sub cooling is consid-
ered for all selected candidates and R404A, R407C compared only with R134a due to 
wide uses in refrigeration systems and good thermo physical properties. 

r), isentropic compression work (W), power per ton of refrigeration 
(PTR), evaporation pressure (Pevp), refrigerating effect (RE), coefficient of perfor-
mance (COP), suction vapor flow rate (SVFR) and volumetric refrigeration capacity 
(VRC) are investigated theoretically and plotted against the evaporating temperature 
(Tevap) as shown in Figure 3 to Figure 5 considering no superheating and sub cooling 
of refrigerant for constant condensing temperature of 50oC and evaporation tempera-
ture range of -10oC to 10oC respectively. Results shown in Table 1 is example for case 
study to compare traditional pure refrigerants R12 and R22 with alternative refriger-
ant blends. Table 2, 3 and 4 shows the deviation values of alternative refrigerant 
blends with respect to R12 and R22 at 50oC condensing temperature and -10oC evapo-
ration temperature with no superheating and sub cooling of refrigerants. It has been 
seen from Figure 3 (a) and (b) that the saturation vapor pressures for R404A (R134a 
4%/R125 44%/R143a 52% by wt.) and R407C (R134a 52%/R32 23%/R125 25% by 
wt.) is much more compared to R12 and R22. It has been observed that at -10oC 
evaporating temperature, R404A and R407C have nearly 49.11% and 45.49% more 
evaporation pressure compared to R12 and 17.48% and 11.61% more evaporation 
pressure compared to R22 respectively. Further the evaporation pressure increases 
with reducing evaporation pressure. The same is also noticed in the deviation tables of 
refrigerants. Figure 3 (c) shows the effect of evaporation temperature on pressure 
ratio. The pressure ratio curves for both the blends R404A and R407C lies below 
R12, R22 and R134a, which indicates that the pressure ratio for both the two blends is 
very less. The pressure ratio for R404A is 4.14% and 4% less compared to R12 and 
R22 and that of R407C is 2.55% and 2.41% less compared to R12 and R22 respec-
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tively at the evaporation temperature of 10o

The improved efficiency of the refrigeration system is due to a reduction in pres-
sure ratio of the compressor and the same is reflected in the Figure 4 (c, d). The re-
duction in pressure ratio and increase in evaporation pressure at higher value of evap-
oration temperature (10

C. The pressure ratio goes on increasing 
for reduction in evaporation temperature for all candidates, but seems very less pres-
sure ratio for R404A and R407C for the entire range of evaporation temperature. Al-
so, the pressure ratio of R404A and R407C have 23% and 22% less value when com-
pared with R134a.  

oC) for R404A and R407C results reduction in isentropic 
compressor work. Also, for decreased evaporation temperature (-10o

Figure 5 shows the effect of evaporating temperature on the performance of coeffi-
cient and observed that the refrigerating effect of R404A is 18.17%, 65% and 45% 
less than R12, R22 and R134a respectively for 50

C) the isentropic 
compressor work increases for all candidates. It has been observed that the isotropic 
compressor work for R407C have nearer values with R12 and R22 whereas the com-
pressor work for R404A have 4.13%, 7.48% and 33.59% lowest value compared to 
R12, R22 and R134a respectively. For reduction in evaporator temperature the same 
trend is observed for R404A compared to other candidates.  

oC condensing and -10oC evaporat-
ing temperature. Also, the same result observed for R407C that the refrigerating effect 
is 11.05%, 55% and 36.35% less than R12, R22 and R134a for the same condensing 
and evaporating temperature. Whereas the refrigerating effect for R404A and R407C 
is improved by 16.74% and 16.01% compared with R134a for 5o

 

C degree of super-
heat and sub cooling. The effect of superheating and sub cooling results the closer 
values of R404A compared with R12 and R134a. 

 
a) R12 vs alternative refrigerants    b) R22 vs alternative refrigerants 
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c) Pressure ratio vs alternative refrigerants 

Fig. 3. Evaporating pressure (a, b) and pressure ratio (c) vs evaporating temperature 

 
a) R12 vs alternative refrigerants                                         b) R22 vs alternative refrigerants 
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c) R12 vs alternative refrigerants                     d) R22 vs alternative refrigerants 
 

Fig.4. Refrigerating effect (a, b) and isentropic compression work (c, d) vs evaporating temper-
ature 

 
 
 

 
 
 
 
 
 
 
 
 
 

 

 
 
 

 Fig.5. Evaporating temperature vs performance coefficient (COP) 

 

Table 1. Action on standard vapor compression cycle using various refrigerants at Tcond = 50oC 
and Tevap = - 10o

 
C (no superheating/sub cooling) 

PRefrigerant P
evap 

P
cond 

W
r 

c

omp 
RE PT

R 
V

RC 
C

OP 
SV

FR 
 (wt. %) (MP

a) 
(MP
a) 

 (kJ kg-

1
(kJ 

kg) -1
(kW 

TR) -1
(kJ 

m) -3
(L s

) 
-

1
 

) 

 R 12 0.21
8 

1.21
6 

5.
560 

26.
873 

98.
58 

0.9
541 

143.
733 

0.710
5 

3.66
8 

 R 22 0.35 1.94 5. 27. 137 0.7 181. 0.551 4.97

998



4 2 475 739 .95 037 363 3 3 

 R 134a 0.20
0 

1.31
7 

6.
569 

34.
476 

121
.04 

0.9
969 

160.
620 

0.622
5 

3.51
0 

 R 404A 
 

(4%R134a+44%R125+52%R143a) 

0.43
0 

2.30
0 

5.
338 

25.
807 

83.
42 

1.0
82 

98.9
94 

1.010
1 

3.23
2 

 R 407C 
 

(52%R134a+23%R32+25%R125) 
0.40
1 

2.14
6 

5.
346 

27.
933 

88.
77 

1.1
01 

108.
308 

0.923
2 

3.17
7 

          

 
 

Table 2. Nonconformity values of alternative refrigerants from R12 at Tcond = 50o

 T

C and 

evap = - 10o

(no superheating/sub cooling) 
C 

 
PRefrigerant Wr comp RE PTR VRC C

OP 
SV

FR 
 (wt. %)  (kJ kg-1 (kJ kg) -

1
(kW TR

) 
-1 (kJ m) -3 (L s) -1  ) 

 % % % % % % % 

 R 134a 15.37 22.05 18.56 4.29 12.38 - 
14.13 

- 
4.49 

 R 404A 
 

(4%R134a+44%R125+5
2%R143a) 

- 4.148 - 
4.131 

- 
18.173 11.882 - 42.162 29.658 - 

13.485 

 R 407C 
  

(52%R134a+23%R32+2
5%R125) 

- 4.006 3.795 - 
11.051 13.369 - 29.938 23.039 - 

15.432 

 
 

Table 3. Nonconformity values of alternative refrigerants from R22 at Tcond = 50o

T

C and  

evap = - 10o

(no superheating/sub cooling) 
C 

PRefrigerant Wr comp RE PTR VRC CO
P 

SV
FR 

 (wt. %)  (kJ kg-1 (kJ kg) -

1
(kW TR

) 
-1 (kJ m) -3 (L s) -1  ) 

 % % % % % % % 

 R 134a 16.66 19.54 - 
13.97 29.40 - 12.91 11.44 - 

41.65 
 R 404A - 2.559 - - 35.001 - 83.205 45.416 - 
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(4%R134a+44%R125+5
2%R143a) 

7.486 65.368 53.85 

 R 407C 
  

(52%R134a+23%R32+2
5%R125) 

- 2.419 0.695 - 
55.401 36.098 - 67.451 40.280 - 

56.489 

 
 

Table 4. Nonconformity values of alternative refrigerants from R134a at Tcond = 50oC and Tevap 
= - 10o

(no superheating/sub cooling) 

C 

PRefrigeran
t 

Wr comp RE PTR VRC C
O
P 

SV
FR 

 (wt. %)  (kJ kg-1 (kJ kg) -

1
(kW TR

) 
-1 (kJ m) -3 (L s) -1  ) 

 % % % % % % % 
 R 404A 
 

(4%R134a+44%R125
+52%R143a) 

- 23.057 - 
33.593 

- 
45.097 7.928 - 62.251 38.367 

- 
8.61

1 
 R 407C 
  

(52%R134a+23%R32
+25%R125) 

- 22.888 - 
23.424 

- 
36.352 9.482 - 48.299 32.568 

- 
10.4
75 

 
 
 

Table 5. Nonconformity values of alternative refrigerants from R134a at Tcond = 50oC and 
Tevap=  - 10o

(with superheating/sub cooling by 5

C 
oC) 

PRefrigera
nt 

Wr comp RE PTR VRC C
OP 

SV
FR 

 (by wt. %)  (kJ kg-1 (kJ kg) -

1
(kW TR

) 
-1 (kJ m) -3 (L s) -1  ) 

 % % % % % % % 
 R 404A 
 

(4%R134a+44%R1
25+52%R143a) 

- 24.859 - 
37.85 

- 
37.545 - 0.221 - 54.279 35.182 0.220

6 

 R 407C 
 

(52%R134a+23%R
32+25%R125) 

- 22.888 - 
25.900 

- 
30.538 3.553 - 42.353 29.751 - 

3.6848 
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a) Effect of Tevap on PTR                                                          b) Effect of Tevap

 
 on VRC 

 
 
 
 
 
 
 
 
 
 
 
 
 

c) Effect of Tevap

 
 on SVFR 

Fig.6. Effect of evaporating temperature on PTR (a), VRC (b) and SVFR (c) 

Figure 6 (a, b, c) indicates different parameters that are considered to investigate 
power per ton of refrigeration, volumetric refrigeration capacity and suction vapor 
flow rate. PTR should be minimized as it is concerned with required power for per ton 
of refrigeration to run a system. Figure 6 (a) indicates that both the candidates R404A 
and R407C have more value of PTR compared with R12, R22 and R134a. The rela-
tion of volumetric refrigeration capacity related to evaporating temperature is as 
shown in Figure 6 (b), which concern to cooling capacity per unit of vapor volume at 
the exit of the evaporator. It is known that for given swept volume in the compressor, 
high capacity of cooing can be obtained by high volumetric refrigerant capacity. 
However, it is observed that the VRC value of nominated refrigerants is much below 
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compared to R12, R22 and R134a. For increased evaporator temperature the decrease 
in a specific volume of the suction vapor causes an increase in mass flow rate of re-
frigerant. Hence, to reduce the mass flow rate SVFR value should be lesser. Yet again 
in Figure 6 (c) shows that the SVFR value for R404A and R407C is much more com-
pared to R12, R22 and R134a. The opposite behavior of R404A and R407C associat-
ed to PTR, VRC and SVFR is avoided by considering the effect of degree of super-
heating and sub cooling. The effect of 5oC superheating and sub cooling on R404A 
and R407C and evaluation with R134a is demonstrated in Figure 7 (a, b, c, d) respec-
tively. Also, the effect of superheating and sub cooling at a constant condensation 
temperature for the performance of coefficient is illustrated in Figure 7 (a). The effect 
of superheat and sub cooling on all three candidates R404A, R407C and R134a indi-
cates higher value for performance. At -10oC evaporating temperature performance of 
R404A is nearer to R134a and having higher value for increased evaporating tempera-
ture. However, at the same evaporating temperature R407C have 3.6% lower perfor-
mance value compared with R134a and showing equal performance to R134a at 0o

 

C. 
Hence, the effect of superheating and sub cooling positively increased the perfor-
mance of R404A and R407C and proved very good results compared to R134a. Also, 
from Figure 7 (b, c, d) and from Table 5 it has been observed that the power required 
per ton to run the system using R404A have 0.22% low value compared with R134a 
and it decreased as the evaporating temperature increases. Whereas for R407C have 
3.5% more power required per ton that of R134a and for increased evaporating tem-
perature the power required is very less that of R134a. Although the required power is 
low for R404A and R407C, the volumetric refrigeration capacity is 54.17% and 
42.35% less and suction vapor flow needed for refrigeration have 35.18% and 29.75% 
higher values respectively compared with R134a. 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
a) Effect of Tsuper and Tsub on performance    b) Effect of Tsuper and Tsub

 
 on PTR 
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c) Effect of Tsuper and Tsub on VRC    d) Effect of Tsuper and Tsub

 
 on SVFR 

Fig. 7. Effect of superheating and sub cooling on performance (a), PTR (b), VRC (c) and SVFR 
(d) 

5 Experimental results 

The experimental setup as shown in Figure 2 is utilized to monitor the performance of 
R134a, R404A and R407C. The parameters such as pull-down time required to 
achieve the desired evaporator temperature, discharge pressure, compressor discharge 
temperature, power consumption for compressor, isentropic compression work, cool-
ing effect, performance coefficient and energy efficiency ratio are discussed for ex-
perimental analysis. The experimental results for pull down time and discharge pres-
sure are plotted in Figure 8 and Figure 9 respectively. According to International 
Standard Organization [8], the pull-down time is the time required for the evaporator 
to achieve the desired temperature. Aimed at better performance the pull time should 
be minimized which is further depends on the thermo physical properties of refriger-
ant used. From Figure 8 it is observed that the pull-down time required for both 
R404A and R407C is faster compared to R134a. The behavior of discharge pressure 
is observed after the system undergone steady state condition. Discharge pressure is 
one of the important parameters that affects the performance of a refrigeration system. 
It should be minimized to influence the stability of the lubricants and allow the light-
weight construction of the compressor and condenser units. From Figure 9 it is ob-
served that the average discharge pressure for both R404A is 41.95% and R407Cis 
37.50% more compared to R134a. Hence modifications in the compressor and con-
denser unit and lubrication system is required for R404A and R407C. 
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Fig. 8. Pull down time of R404A, R407C and R134a 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Fig. 9. Discharge pressure of R404A, R407C and R134a 
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Fig. 10. Power consumption vs evaporation temperature for R404A, R407C and R134a 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Fig. 11. Coefficient of performance vs water temperature in evaporator for R404A, R407C 
and R134a 

 
The excessive discharge for R404A and R407C leads to less power consumption as 

shown in Figure 10. The average power consumption rate for R404A is 19.35% and 
that of R407C is 3.11% less compared to R134a. Further the power consumption rate 
is 16.78% less for R404A that of R407C. The effect of performance coefficient 
against the water temperature in the evaporator is shown in Figure 11. The average 
performance coefficient of R407C is 18.32% and R404A is 7.14% more that of 
R134a. The average decrease in refrigerating effect of R404A is 29.92% and of 
R407C is 2.74%, however, the isentropic work of R407C is 33.90% and of R404A is 
38.27% less that of R134a. This results improvement in the performance of the sys-
tem. 
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Fig. 12. Effect of EER vs evaporation temperature for R404A, R407C and R134a 

The effect of evaporating temperature on (EER) energy efficiency ratio is as shown 
in Figure 12. It is observed that the average energy efficiency ratio of R404A and 
R407C is 18.98% and 2.97% more that of R134a. This is due to the less power con-
sumption and isentropic work of the compressor unit neglecting the power required 
for fans coil unit. 

 

6 Conclusions 

 
The performance of alternative refrigerants, R404A and R407C intended for ideal 

vapor compression refrigeration system is investigated for replacement of CFC12, 
HFC134a and CFC22. Further, experimental analysis is done to observe the perfor-
mance of alternative refrigerants. The performance of the two candidates R404A and 
R407C have lesser however, is improved by considering the degree of superheating 
and sub cooling. The pulldown time is similar to R134a and power consumption to 
run the system is much below that of R134a. As the isentropic work done is lower, the 
performance coefficient is more and hence the efficiency ratio is more. It is proved 
that R40A and R407C are the promising refrigerants as an alternative to R12 and R22. 
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Abstract. Massive growth in the Internet of Things (IoT) Technology tends it 
possible to recognize and analyze the health conditions of the patients in a 
ubiquitous manner for every time instances. The IoT technology enables the 
seamless platform to connect people and things to one another for elevating and 
making our lives easier. The integration of IoT into healthcare applications 
leads researchers to develop an intelligent healthcare system. Inspired by these 
aspects, a novel architecture is  proposed in this papere for an integrated system 
to monitor the isolated older patients and surveillance of the smart home. This 
approach grants a venue for adjustable experimentations which is capable of 
responding to quick changes in the environment. This concentrate on the 
security mechanism of the E-healthcare and the environment to detect the 
hazardous situations. The results of the proposed approach, absorbing the 
specific levels of the patient, suggests what sort of medications prescribed by 
the physician should be followed and the behavior of the smart home with 
Wireless Sensor Networks (WSN) with necessary actuations. Based on the 
datasets of UCI Repository and the real health logs obtained from various 
hospitals, the testing has been performed. The main outcome of this research is 
the localizing the network information is less than a minute and mobility 
absorption is 90%. The experimental results of the proposed work prove that it 
outperforms the existing systems for Smart Home healthcare services. 

Keywords: Smart healthcare monitoring, Surveillance of smart home, Sensor 
network. 

1   Introduction 

           The Internet of Things (IoT) is the network of physical devices, vehicles, 
home appliances and other things integrated with electronics, software, sensors, 
actuators, and connectivity which facilitate these objects to connect and exchange 
data [1]. Though it is embedded computing system, each thing is uniquely identifiable 
but capable of interoperate within the internet infrastructure. The inclusion of 
Information and Communication Technologies in healthcare has resulted in flawless 
healthcare service delivery anytime and anywhere.. Wireless sensor network has 
broad application prospect in a variety of fields such as medical and health, military, 
defense and home automation. When it comes to healthcare, security and reliability 
are crucial issues to the general public. 
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One of the most challenging goals of modern society is to improve the efficiency of h
ealthcare infrastructures and biomedical systems.In fact, a core issue is need to  provi
de patients with all of quality care while lowering medical costs and, at the same time,
 dealing with the problem of nursing staff rationing.As per a global report on aging an
d health in 2015[2], the world’s elderly population is growing rapidly, and most 
people expect to live for the first time more than 60 years.  

Although human functionality at an older age is more likely to weaken, this can 
eventually lead to various diseases such as heart issues, stroke or heart attack, 
bloodstream infections and Alzheimer. As highlighted [3] in fact, current procedures 
for patient monitoring, care, management, and supervision are often manually 
executed by nursing staff. Automatic identification and monitoring of people and 
biomedical devices in hospitals, correct associations of drug patients, real time 
monitoring of patients and early discovery of clinical deterioration are just a few 
possible examples. As per the survey conducted by several organizations smart home 
market revenue and the reason for the adoption of technology are described in Fig.1. 

Fig.1. Adaptation of technology 
 

2. Related works 

Various researchers suggested variety of healthcare and home security systems. 
Following are the contributions made in this field by various researches. The digital 
home services provided to the public with multimedia entertainment, communication 
and health services makes their lives more comfortable [5]. Several researchers 
foreseen that the market for modern digital home service would be massive and that 
many would benefit from this predicament. The intention of this research was to 
explore the existing vital information and literature to clearly identify the future 
demand for digital home services. The paper also examined the attributes of 
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customers and their relationship with digital home service acceptance. 
Another system[6] implemented IoT based smart home security system with Smart-
phone alert and door access control. Passive motion Infra Red sensor (PIR) and 
camera interfaces were used respectively to track movement and capture images. 
Features such as viewing video streams via mobile phones have been added to this 
system. Furthermore, when a burglar is detected, voice alert or siren is activated to 
alert neighbors. The Liquid Crystal Display (LCD) could be used to setup the web 
server. An IoT based Home Security [7] presented that the system will send an alert to 
the user via internet if any infringement occurs. This alert system also included 
internet voice calls. If the person entered in the house is not an intruder but an 
unexpected guest, the owner arranges to greet his guest. In order to provide better 
service for the householder, the system must be integrated with the cloud. 

The Sensor networks based healthcare monitoring systems with Wireless Sensor 
Network technology which monitors the various healthcare parameters such as body 
temperature and Electrocardiogram (ECG). The proposed prototype reduces the 
burden on patients to visit the doctor every time for monitoring of these health 
parameters. The constant, ease and flexible monitoring of the patient are made 
possible when the reliable wireless sensor network is deployed. The system was 
mainly focused on remote monitoring of the patient, inside and outside the hospital 
room and in ICU. A cloud-based framework [8] that manages the health-related large 
data effectively and benefits from the internet and social media ubiquity. The 
framework provides the mobile and desktop users with (a) risk assessment service to 
disease and (b) a health expert consultation service. The energy-efficient mechanisms 
for health applications for recognition of human contexts are proposed and the 
solutions for energy consumption, accuracy of recognition and latency are 
qualitatively compared [9].   

The classification of movement in the past has been widely considered. Most of the 
existing systems are based on low cost and small axial accelerometers, both due to 
gravity and body motion accelerations. This makes them suitable for postural 
orientation and body movement monitoring, to evaluate metabolic energy expenditure 
indirectly, several solutions are available. Trust is one of the major influence for 
acceptance of new particularly automated technologies [10], [11] in technology 
acceptance literature. Lack of trust in the system is a crucial obstacle to the 
acceptance and use of IT services in consumer health.[12], and timely reactions to 
customer’s requirements have been significant in establishing reliance. Infection is a 
major problem encountered in health care delivery services worldwide.  

System failures may occur due to hardware failure, software bugs, power shortages
, or natural effects. Most IoT systems studies have been done on the assumption that t
here are few faults disrupting the operation of an IoT system. These systems are 
increasingly vulnerable to failures such as power deficiencies or environmental 
hazards as other systems due to their geographical distribution and scarcely 
maintained sensors and devices. Furthermore, with the increasing number of nodes in 
large systems, the probability of failure rises and the system works inaccurately. 
Besides, many of the data contained in this proposed system is too valuable to lost in 
e-health circumstances due to system failure. However many studies in IoT 
environments have until now focussed on fault tolerant data devices.       
Access control, privacy, permission, integrity, availability and the reliability of the ap
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plication layer expected to fulfill high security requirements are the main safety conce
rns. The information sharing capabilities offered by the application layer raises 
security concern on data privacy, access control and disclosure of information.   
Security concern of this system requires information transmission and quick 
response.Customers can unreservedly place gadgets in important areas to obtain benef
icial information. This system must be compact and easy to use at the end of the day. 
It seemed to be a slow system that was direct and straightforward, with the goal that 
customers could make the quick move. The system mustn’t be compromised 
regardless of its different routes including information source control, data transfer 
substance, and data acquisition the primary processor of the security sensor gadget is 
removed. Similarly the system should have attributes e.g: safe, strong and high 
temperature, so that data transfer process and data acceptance is not shortened. The 
use of sensor devices is limited by security systems. These problems will cause the 
security systems to be constrained. In any event, it is essential for a security system to 
require a wide use of sensors for efficient operation and for the identification of 
protest in every area of the home. In security systems, the use of gadgets is also 
essential, sensors need to be in the correct range, not very close or not too far so that 
the development cannot be identified and should be based on human instinct. [14].  

In recent years, the use of portable computers and smartphones for executing 
health information searches through the internet has been improved extraordinarily. 
There may be hundreds of IoT servers in this world, and every year there will be a 
considerable increase in the number of IoT servers. And if every IoT server supports 
its own proprietary communication protocol, it wouldn’t be feasible to use IoT 
systems. Thus typical communing protocols have been enacted in IoT environments 
for interoperability and many of the IoT servers have been built to support the 
standard communicating protocols [15]. 

A questionnaire of internet projects undertaken in 2013 disclosed that approximat
ely 72%  of the web subscribers contacted the web to discover health material during t
he year 2012..  This survey inspires to develop a system which enables the technique 
to monitor patients remotely and prescribe relevant medicines or exercises by the 
concerned physician. This proposed research is mainly focused on an integrated 
solution to the home automation with primary health care issues. For this reason, the 
system chose Raspberry pi as the main component to perform multiprocessing and 
response time of this is very fast compared to other traditional microcontrollers. This 
proposed article describes A Novel and Customizable Framework for IoT Based 
Smart Home Nursing for Elderly Care (SHNEC). The paper is organized as follows: 
Section 2 provides the architectural views, component description, Algorithms and 
implementation of the system. Section 3 describes the experimental results and 
discussion. Finally, in Section 4, conclusion and future scope are discussed followed 
by the references. 
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3  Proposed system architecture and implementation  

This paper presents a 4-tiered architecture and the four stages of the system 
implementations are; 

a) Physical sensing layer 
b) Data processing layer 
c) Network layer 
d) Application layer. 

 Three key elements of healthcare-IoT systems are (i) body area sensor 
network (i.e. heartbeat, Blood Pressure (BP), temperature, movement of the 
patient(captured by PIR))  (ii) Internet-connected smart gateways, or a local access 
network, and (iii) cloud support. Innumerable technologies supply facilities to special 
stockholders in the framework through this ideology. The mooted mechanism affords 
a general service of patient’s tutelage which comprises of two central functionalities: 

1. Patient tracking and Monitoring: The precious resource of this approach is 
the precise knowledge of the location of patient as it allows for prompt 
reaction when urgent assistance is needed. The current status of critically ill 
patients must be available at any time to medical staff if patients can wander 
around the premises. But when the patient is immovable, the acquired data 
from the sensor network like abnormal variations in the heartbeat, 
temperature, Blood Pressure (BP), oxygen level will be intimated through 
SMS and E-Mail to the authenticated person to take necessary action against 
the abnormalities. 

2. Monitoring of smart home: since the proposed system is an integrated 
application the surveillance system deployed needs to synchronize with the 
E-healthcare services. Depending on the hazardous conditions such as 
intruder detection, LPG detection security breach, the status of the 
environment may need to be responding in such a way that perhaps 
implementing automatic detection of aberrant variations in such parameters. 

3.1   Component Descr iption 

In addition to the conventional devices for the design of smart home this research 
facilitate some more advantageous functions such as Gas leakage detection, Fire 
detection, Security of the Home as illustrated in Fig.5. The Raspberry Pi 3 with an 
integrated IEEE 802.11n is employed in the designed system, to perform fetching, 
processing and communication processes. It fetches the signal from webcams and 
Passive Infrared Sensor (PIR) sensors and captured the images of the environment. 
The major feature of the PIR sensor is it can also work in darkness, so for security, the 
developed system utilizes the PIR and web camera for detection of abnormalities. 

The MQ-2 Gas sensor used to detect or measure gasses like LPG, Alcohol, 
Propane, Hydrogen, CO and even methane. When the sensor measured the gas in 
‘part per million (ppm)’ the analog pin to be used is TTL steered and operates on 5V 
and is therefore suitable for most common microcontrollers. If the leakage of Gas is 
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beyond the certain limited prescribed the petroleum corporation the servo motor 
which is connected at the Gas regulator knob moves 60° clockwise to turn off the 
Gas. In case of heavy leakage of gas causes fire, the LM35 series sensors are used to 
protect the environment from fire. When it comes to healthcare the LM35 sensor can 
also be used for measuring the temperature level of the patient where the sensor 
capable of measure ranges from -55°C to 150°C. The main importance of the LM35 
sensor is the temperature can be directly calibrated in Celsius and is ideal for remote 
applications. The efficiency of this sensor is significantly better than thermistor.    

The blood pressure sensor is intended for blood pressure measurement. This also 
records the systolic and diastolic pressure and pulse rate. The instrument attached to 
the inflatable air bladder cuff and used with a stethoscope to measure blood pressure 
in an artery is more accurate and reliable than the sphygmomanometer. Simply stated, 
blood pressure is measured using BP sensors against the blood vessel walls or 
arteries. The heartbeat sensor is used to detect the heartbeat of the patient which 
results in the digital output of the heart rate if the finger is placed on the sensor. The 
operating range of heartbeat sensor is +5V DC and measures within the range of 60-
100bpm, operation is based on the principle of light modulation by blood flow 
through finger at each pulse[16].  

3.2   Algor ithm 

On the basis of the discussion above, the practical application of the system proposed 
is portrayed as an algorithm [14]. Initially, the signals from the sensors (PIR, gas, fire, 
Heartbeat and Blood pressure) values are taken from the corresponding GPIO pins are 
connected with the Raspberry Pi. 

If the Earlier state (ES) and the Present state (PS) are remains equal therefore 
there will be no interrupt so as the control function leave from the algorithm. The 
existence of an intruder, fire, and gas, heartbeat and blood pressure abnormalities are 
identified by when the detected signal ES and PS are not similar. Then the images are 
captured by the camera connected with the Raspberry pi are saved in the cache 
memory. At the end, the system constructs the E-mail which includes the whole 
information about the environment to the end-user. The workflow of the smart home 
is illustrated in the Fig.2 

Algorithm  
1: IN: INT ; P; S; F; Hb; Bp 
2: Output: Em 
3: CS= GPIO input (SN) 
4: if PS = CS then 
5: exit 
6: else 
7: Capture image (USB) 
8: Connect = PN(USB) 
9: email (M; To; Txt)
 
10: Warning!! 
11: user action 
12: end if
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Fig.2.  Flowchart of the Smart Home Monitoring 

3.3   System Design 

The distributed and integrated system of the Smart Home nursing for elderly Care has 
been designed and implemented in order to achieve the task for different paradigms. 
The functional architecture of the developed system is depicted in Fig.3 comprises 
three sections such as; a Base station where the physical components have been 
placed on specific topology and the received data were preprocessed with respect to 
the prior knowledge of the information suggested by the clinician. These 
corresponding logs were stored in the Web server through the WiFi for Global access 
and the final section of the system design is remote access where the physician or the 
authenticated person can view the activities and actions suggested against the 
behavioral changes of the patient. 
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Fig.3. Functional Architecture of Smart Home Nursing for Elderly Care 

3.4    Implementation 

The end-user application of the proposed system for Smart home is illustrated in 
Fig.4. The sensors involved in home monitoring are an MQ-2 gas sensor for LPG 
leakage detection if the leakage is exceeded certain level as described by the safety 
management studies, the servo motor connected to the system is for turning LPG 
cylinder OFF by turning 60° to clockwise and counterclockwise to turn OFF. PIR 
sensor for motion detection for intruders, if any intrusion detection or any malfunction 
spotted is captured by the camera associated with the system. The LM35 sensor 
measures the temperature level and detects fire, the DC motor in the system behaves 
like the fire extinguisher to protect the environment from the fire.  

When it comes to the healthcare, the sensors associated with the system are as 
depicted in Fig.5. The prime health factors of a human being such as Heartbeat, Blood 
pressure, temperature, the oxygen level are measured by the respective sensors and 
compared with the preset values recommended by the physician and the system 
makes the necessary arrangements for the good care of the patient and the logs are 
updated to the web server. If any discrepancy identified in the sensor values, the 
system alerts the concerned clinician or the guardian through SMS and E-mail. A 
dedicated GSM module is installed with the system for the SMS feature. The 
developed system has the improved security scheme to protect the user information 
from the security threats and loss by providing separate login credentials. The main 
advantage of the proposed system is the response to the behavioral changes in the 
system function is prioritized, hence whichever sensor becomes wild and causes 
critical damage to the system will be served first.  
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Fig.4. Implementation of Smart Home 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.5. Implementation of Smart Healthcare 
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4 Results and Discussion 

The system can be accessed and monitored through online using the specified IP 
address to yield the better and reliable performance. The system can be logged in 
using the given login credentials as illustrated in Fig. 6(a). After the successful 
login, the information can be viewed as in Fig. 6(b) and Fig. 6(c). And, if any 
hazardous behavior is sensed, the camera capture the image as depicted in the Fig. 
6(d). 
 

 
Fig. 6(a). Login Page 

 

 
Fig. 6(b). The system information when everything is normal.
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Fig. 6(c). The system information when 

 

 
Fig. 6(d). Captured images of  hazards detected received in the.E-mail 

 
 

5 Conclusion & Future work 

In this paper, A Novel and Customizable Framework for IoT Based Smart Home 
Nursing for Elderly Care (SHNEC) were described. This system can be widely 
installed in any indoor environment due to the self-customizable feature; with the 
improvement of sensor technology, the system will become more efficient and 
useful. The proposed system was designed using Raspberry Pi and had been 
experimentally proven to yield confidentiality, integrity, scalability, and reliability 
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of the system. The key advantages of the developed system are quick responses to 
the issues occurred and the reliable communication over the internet and the 
intimation to the guardian or the physician is done by SMS as well as the E-mail 
hence either one fails the trustworthy of the system is achieved. In future, the 
research work will include different sensor network for the various environment to 
enhance and to make a better Smart Environments. 
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Abstract. The checking and control of nursery condition assume a vital job 
in nursery creation and the board. To screen the nursery condition parameters 
adequately, it is important to plan an estimation and control framework. This 
paper introduces a control structure of remote sensor organize framework de-
pendent on Zigbee handset for nursery, which comprises of some sensor hubs 
set in the nursery and an ace hub associated with upper PC in the checking fo-
cus. The sensor hubs gather signs of nursery temperature, moistness, and light 
and soil dampness, control the actuators, and transmit the information through 
the remote Zigbee handset; the ace hub gets the information through the Zigbee 
handset and sends the information to the upper PC for continuous observing. To 
make an ideal situation the fundamental climatic and ecological parameters, for 
example, temperature, moistness, light force and soil dampness should be con-
trolled. On the off chance that any of the Greenhouse parameters surpasses the 
edge esteem set by the client, essential control move will make put consequent-
ly and furthermore ready will be given to the client through Zigbee. The con-
trolling move will make put with the assistance of fan, water sprayer and so 
forth. If the Greenhouse parameter falls beneath the edge esteem, the controllers 
will be killed consequently. Result demonstrates that the framework is reasona-
ble and dependable, and has wide application later on. 

Keywords: green house, Atmega MCU, Zigbee, temperature, humidity, soil 
moisture, light. 

1 Introduction  

Nursery is a sort of cutting-edge agricultural office controlling and recreating charac-
teristic atmosphere in plant development, changing the plant development condition, 
and making the reasonable conditions for plant development, staying away from the 
outside season change and the antagonistic impacts caused by terrible climate. With 
the advancement of establishment farming, the cutting-edge vast scale nursery has 
been broadly utilized in the exactness horticulture [1][2][3]. The need of its condition 
quality has turned out to be ever more elevated. Nursery is assuming a critical job in 
the creation of out-of-season vegetables and blooms, and additionally high esteem and 
fragile plants. The reason for nursery ecological control is to get the best  
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conditions for harvest development, increment trim yields, enhance nature of prod-
ucts, and direct the development cycle of products, through changing ecological fac-
tors, for example, temperature, stickiness, light and the dimension of carbon dioxide. 
With the quick advancement of the sensor, PC and correspondence advances, conven-
tional nursery condition control technique has been supplanted by canny nursery 
checking and control innovation. Correspondence innovation of the insightful check-
ing and control frameworks for nursery has turned into a concentration in the field of 
organized farming. Correspondence framework in canny nursery observing and con-
trol framework can be actualized in two essential ways, which are wired correspond-
ence and remote correspondence or Zigbee correspondence. Physical topology and 
attributes of link and obstruction created by current may cause issues for wired corre-
spondence, which convey high power utilization contrasted with remote radios. 
Moreover, wired media, for example, coaxial link and curved match have poor adapt-
ability particularly in nursery trim redesign [4]. Contrasted and wired frameworks, 
remote frameworks empower less demanding gadget establishment, organize expan-
sion and reconfigurations. Hence, remote arrangements give adaptability and cost not 
exactly wired frameworks. Likewise, propels in gadgets and remote correspondence 
bring littler chips with diminished power utilization and diminished costs which em-
power the improvement of low-power and ease remote control applications. [5] So, 
the checking framework dependent on Zigbee module, microcontroller unit (MCU) 
and sensor innovation can give another approach to ongoing gathering nursery condi-
tion parameters in long-go [6]. In this paper, we present a plan strategy for a nursery 
control framework utilizing remote sensor arrange dependent on Zigbee module and 
give its execution.  

This paper comprises of Section-2 explains with General Scheme of Greenhouse 
Wireless Sensor, Section-3 explains with Existing technique, Section-4 explains with 
Proposed strategy, Section-5 explains with Hardware Description, Section-6 portrays 
the  Hardware Results, Section-7 portrays the Simulation Results, Section-8 deals 
with Conclusion, Section-9 deals with future work. 

2 General Scheme of Greenhouse Wireless Sensor Network 
Monitoring System 

The scheme of this paper is intended for vegetable nursery checking and control 
framework. Structure of remote sensor systems framework is shown in Figure 1. The 
nursery observing framework embracing the ace slave structure comprises primarily 
of two sections: an upper PC and a few remote sensor hubs for nursery [7]. The upper 
PC laid at the control focus is an ace hub controlled by microcontroller with a remote 
Zigbee module associated with a PC, which speaks with the sensor hubs through re-
mote channel. The sensor hubs are set at each zone of the nursery, which are princi-
pally made out of the hub microcontroller, different sensors and remote Zigbee inter-
face module. The upper PC in control focus is in charge of sending the control out-
line, accepting and preparing information from the slave hub sensors, and showing 
and putting away the handling results [8]. Each sensor hub is doled out an alternate 
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deliver to separate itself from others. All sensor hubs will get the control outline from 
the ace hub of the control focus, and identify the location in the control outline. On 
the off chance that the location of one hub is predictable with the location of got con-
trol outline, the sensor hub will start to gather the signs of temperature, mugginess, 
light and carbon dioxide focus, and transmit them to the observing focus [9]. The 
sensor hubs that are not picked won't gather and transmit the information to the host 
PC.  

 
 
 
 
 
 
 
 

                   

fig. 1. Wireless module data transferring 

3 Existing Method 

The present endeavor is watching using RF headways of remote correspondence in 
low range multi-sensor blend advancement to structure nursery checking sensor cen-
ter points, the temperature control and normally alert isn't in the current and data 
checking control 

4 Proposed Method 

The limit natural parameters, for example, temperature, stickiness, light power and 
soil dampness should be controlled showcase the information in LED Display. The 
solenoid valve and sprayer are to control the temperature in the dampness air and 
stepper engine to control the rooftop top in the nursery observing. 

 

HOST COMPUTER 

WIRELESS NETWORK 

SENSOR NODE SENSOR NODE SENSOR NODE 
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Fig. 2. Block Diagram -Transmitter 

 

 
Fig.3 Block Diagram-Receiver 

5 Hardware Description 

The proto model has two segments receiver side and transmitter side. The Transmitter 
side gathers the information from the sensor and makes the restorative activity as 
needs be the point at which it crosses the limit level it is possible that it changes the 
rooftop top dimension or alters fake lighting. In the receiver side, the observing of the 
sensor status and Alert framework is done by Atmega microcontr 
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                 Table 1. Hardware and Software tools  

.Hardware Tools Software Tools 
Atmega 16 Microcontroller board AVR studio 4.0 

Zigbee Module – Transmitter and Receiver module WinAVR 

16*2 graphic liquid crystal display Extreme burner 

Temperature sensor –LM35  

Humidity sensor- DHT11  

 
The transmitter side uses Atmega16 microcontroller where it is feed information from 
Temperature sensor (LM35), Humidity sensor (DHT11), Light Dependent Resistor 
(LDR), Soil Moisture sensor. 

The LM35 arrangement are accuracy coordinated circuit temperature gadgets with 
a yield voltage directly corresponding to the Centigrade temperature [16]. 
The DHT11 is a fundamental, ultra minimal effort computerized temperature and 
mugginess sensor. It utilizes a capacitive moistness sensor and a thermistor to quanti-
fy the encompassing air, and releases an advanced flag on the information pin. This 
sensor incorporates a resistive-type stickiness estimation part and a NTC temperature 
estimation segment [17]. 

The Soil Moisture Sensor utilizes capacitance to gauge the volumetric water sub-
stance of soil by estimating the dielectric permittivity of the soil, which is a compo-
nent of the water content.  

A light-dependent resistor is a light-controlled variable resistor. In the dim, a photo 
resistor can have an opposition as high as a few Megohms (MΩ), while in the light, a 
photo resistor can have an obstruction as low as a couple of hundred ohms. 
Relay module is connected to input for the relay module is +5V digital signal from the 
microcontroller and the other side of the relay is connected to +12V buzzer and +12V 
solenoid value. The Power supply is provided to the proto kind model by +12V, 2A 
DC connector. 

LM35 is used to obtain the temperature of the plant.DHT11 is used to obtain the 
ambient humidity condition. LDR produces dependent resistance value according to 
the light ambient conditions. Soil moisture sensor is used to find the level of wet and 
dry soil conditions. Solenoid value is used to spray the water in the plant at dry condi-
tions. Motor is used for roof top adjustment conditions for sunlight to fall on the plant.  
The programming has set to a limit level when it crosses the dimension a corrective 
action has to encounter. For Example, let us say it is 30’C. When it crosses the 30’C, 
the 4 channel Relay module will be activated and the solenoid esteem opens the water 
siphon 

The Receiver is to screen the information in the 16*2 LCD show and when the es-
teem is expanded a past more prominent than the edge level, the ready framework is 
activated to alarm the harm.  

Atmega16 is a 8-bit microcontroller dependent on the AVR RISC design. [10], 
[11], [12]. [15]. 
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Table 2. Comparison of the Microcontrollers 

 8051 PIC AVR  
Speed Slow Moderate Fast  
Memory Small Large Large  
Architec-Ture Cisc Risc Risc  
Adc Not Present Inbuilt Inbuilt  
Timers Inbuilt Inbuilt Inbuilt  
     

6 Hardware Results 

 
Fig.4. A Prototype of Transmitter 
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Fig .5. A Prototype of Receiver 

7 PROTEUS - SIMULATION RESULTS 

 
 

 
 

Fig..6. Initial conditions of the setup 
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Atmega 16 microcontroller is the master of the activity. It drives control signals from 
the LM 35 temperature sensor and LDR light dependent resistor. 
Motor 1 is the corrective action for the LM35, when the temperature is increased be-
yond 34’C the motor 1 rotates. 
When the lamp is brought near LDR, the light conditions is increased beyond 70 
units, motor 2 rotates. 

 

 
 

Fig.7. When the ambient temperature is increased it is sensed by LM35 and feedback action is 
encountered by Motor1. 

The temperature of the module is 32'C is detected by LM35 and showed in the mod-
ule. The light beginning conditions are given as 000. 

 
 

Fig.8. When the ambient light conditions are increased it is sensed by LM35 and feedback 
action is encountered by Motor1 
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  The temperature of the module is 34'C is detected by LM35 and the engine has 
changed the position. The light introductory conditions are given as 000 and it is ex-
panded to 095 by bringing the light closer 

 

8 Conclusion 

As per the attributes of the nursery ecological checking, the article advances a sort of 
configuration plan of nursery natural data remote observing framework dependent on 
ZIGBEE innovation and GSM correspondence innovation. What's more, it presents 
the general structure of the framework and the product and equipment plan technique 
for each part in detail. It gives a practical answer for the little and medium-sized 
nursery checking and corrective actions and precautionary actions to be encountered. 
This simulation is encountered to overall idea of the green-house.  

 

9 Future work 

The future work which can be enhanced is  grow a plant under greenhouse monitoring 
conditions and planning to have detailed case study on a plant which will grow in a 
particular season to yield it year throughout. 
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Abstract. In today’s scenario modern electronic systems are in need of compact 
digital circuits. So, miniaturization of circuits is rapidly growing area. The 
speed and power consumption of a digital circuit is determined by Flip-flops. 
The total number of transistors in the clock generation circuit indirectly reduced 
by the introduction of the pass transistor logic in the existing flip flop design, 
which also reduces the power consumption of the circuit due to transistor reduc-
tion. Reduction of number of transistors in flip-flop design leads to miniaturiza-
tion of digital circuits. In this paper, the pulse triggered Flip-Flop (FF) for pow-
er efficiency is designed and discussed.  The AND function in the clock genera-
tion circuitry is replaced with the PTL based AND gate circuit. The n-mos tran-
sistors are arranged in parallel using thePTL based AND gate and due to faster 
discharge of the pulse less power is consumed. 

rajkumar.r@drngpit.ac
.in 

 

Keywords: Clock generation circuitry; Digital circuits ;Flip-flops;PTL;n-mos 
transistors 

1 Introduction 

For all the VLSI designers the major considerable parameters were the performance, 
area, cost and reliability of the designed circuits. The low attraction parameter in the 
past days is the design of the circuits with low power consideration. But,  power is 
consumption is considered as equal as area and speed , in the recent research articles. 
The excessive power consumption is the most important factor which is becoming the 
limiting factor in fabrication of single chip or on a multiple chip module (Jin-Fa Lin., 
et al 2014).  by incorporating more number of transistors. Reducing number of tran-
sistors in flip-flop design leads to miniaturization of the digital circuits. The feature 
size of CMOS technology process shrinks according to Moore’s Law, (the number of 
transistors per square inch on IC had doubled every year since their creation), and 
designers are able to integrate more number of transistors onto the same die. If the 
number of transistors increases then both switching activity and the amount of power 
dissipation will increase in the form of heat, where heat is one of the most important 
packaging challenges in this era; it is one of the main point that leads to design of low 
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power methodologies. Another important aspect of research in low power area is the 
reliability of the integrated circuit. Reliability issue occurs if higher average current is 
flowing in the circuit due to more switching. In particular, digital designs now a-days 
often adopt intensive pipelining techniques and employ many Flip Flops. It is also 
estimated that the power consumption of the clock system is as high as 50% of the 
total system power. Flip Flop thus contribute a substantial segment of the chip area 
and power consumption to the overall system design. 
 The organization of paper is as follows. In Section II, literature survey of different 
existing flip-flop design techniques are presented. In Section III, the proposed low 
power flip-flop architecture is given. In Section IV, the results of the proposed tech-
nique, comparison of various flip-flop designs and the conclusion are presented. 

2 Literature Review 

In(Saranya. L., et al 2013), the intricacy of thelocking mechanism is reduced by using 
the Hybrid Latch Flip-Flop whichdecreases the area of the chip and the delay time is 
also reduced. The hybrid latch flip-flop which consumes low powerwas designed by 
placing the input node and the output node at a shorter distance. This reduction in the 
distance between the input and output minimizes the delay time (AhmadKarimi.,et al 
2018). In (Tania Gupta., et al 2012), A dual edge triggered flip flop is designed. A 
comparison is made among the existing designs of dual edge triggered flip-flop such 
as EP_CDFF, EP_CPFF and DET-SAFF with the proposed design of the dual edge 
triggered flip-flop (DET-FF). Pulse generator and conditional discharge is incorpo-
rated in EP_CDFF type of design. The function of pulse generator is to generate the 
dual pulse which is active at both rising and falling edge of the clock. To eliminate 
unwanted transitions of the flip-flop there by reducing the power dissipation, condi-
tional precharge technique is included in EP_CDFF type of design. In another type of 
design called DET-SAFF sense amplifier is used in the design of flip-flop. By incor-
porating sense amplifier in, this design drastically reduces the power dissipation. 
 In (S. Sadrossadat., et al 2011), a statistical design of the flip-flop is proposedto 
attain better performance by decreasing the power leakage, switching and area. The 
proposed design showed that for the flip-flops which are designed using statistical 
tools.(Chen Kong Teh., et al 2006) have designed the D-flip-flop (P. Zhao., et al 
2004), called adaptive-coupling flip-flop (ACFF), which uses less number of transis-
tors, when compared to other flip-flop designs with low power consumptions. This 
ACFFuses 2 lesser transistors than the transmission-gate flip-flop (TGFF). In another 
technique called Modified sense amplifier flip-flop a pre-charge sense amplifier, a set 
and reset latch is included to hold the data. The latency of SAFF is little bit higher 
than other flip-flop designs due to delay of one output from other output in the output 
stage. This problem is overcome in the design, where it supports completely symmet-
ric output transitions (H. Mahmoodi., et al 2009). 
 An adapted version of ip-DCO design is the  SCCER(M.-W. Phyu.,et al2005). 
Conditional discharged technique is used in the above design in which, if the input 
stays HIGH the switching activity is controlled by the reduction in the discharge 
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paths. Here, the pull up resistors is replaced by the inverters which are connected back 
to back. A weak pull up transistor and inverter is used in place of pull down resistor to 
reduce the load capacitance at a node point. But this pull down resistor needs to be 
powerful to make sure that the node can be discharged properly. The pull down circuit 
requires more area and consumes more power, which is the major drawback of the 
above design. This in turn increases delay because of the increase in area the dis-
charge path takes longer time. Plus, to carry out the discharge operation, wider pulse 
width is required. 
 The hard edge property is used in master–slave design(Chen Kong Teh., et al 
2006). The skew tolerant concept and cycle stealing is allowed in the  pulsed flip-
flops designing.A pulse generator is used outside the latching part in the explicit 
DEFF in which duplication is not required the data latch part. The XOR using a float-
ing inverter  usingpMOS, nMOS pair that does not have a direct connection with Vdd 
or ground is designed using pass transistors the transmission gate (TG), PASS, TSPC-
SPLIT, etc can be used as the latching part of the flip flops.  This explicitly generated 
pulse achieves a transparency window in the design process..  
 Based on the transmission gate based XOR logic the pulse generator designed.  
The design has low capacitive load on the critical path by placing a small simple 
structure on the critical path. But this produces a noise when exposed to the diffusion 
input. Also the problem of ratio in size was produced in the theep-DSFF. In order to 
improve the driving ability and robustness of the transmission gates an inverter is  
added at the input terminal of the design circuits. 

By studying the different existing types of flip-flops it is observed that there are 
some drawbacks regarding these flip-flops as below:  

• Due to large switching and in the internal nodes high power consumed. 
• Noise occurs due to the appearance of glitches at the output. 
• Discharging occurs on every raising edge of the clock pulse.  
• Delay is caused by a discharging of stacked transistors.  
• Longer input to output delay during 0 to 1 transitions.  
• The internal nodes become floating when the input and output is equal to 1. 

 
 The pulse triggered flip-flop is proposed in such a way that it avoids switching at 
an internal node thereby lowering the 0 to 1 delay and reducing the power consump-
tion.Pulse-triggered flip-flopsare classified based on the pulse generators, as implicit-
pulsed & explicit-pulsed, static or semi static or dynamic or semi dynamicand single-
edge triggered & double-edge triggered flip-flops.It is called implicit-pulse triggered 
flip-flops (ip-FF) due to the internal generation of pulsein the flip-flop. Some of the 
examples are hybrid latch flip-flip (HLFF), semi-dynamic flip-flop (SDFF), and im-
plicit-pulsed data-close-to-output flip-flop (ip- DCO). Whereas in explicit-pulse trig-
gered flip-flops (ep-FF), the pulse is generated outside the flipflop. Example-explicit-
pulse data-close-to-output flip-flop (ep-DCO) (M. Alioto.,et al2010). Comparatively, 
power consumption is less in Implicit types P-FFs, the main drawback is the poor 
timing characteristics due to the large discharging path. In Explicit pulse generation, 
the power consumption is high but the logic partition from the latch design speeds up 
the circuit. The drawback in the explicit type can be overcome if single pulse genera-
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tor shares a group of FFs. The explicit type P –FF is focused for the design in this 
paper. 

 

2.1 Explicit Pulse Triggered Flip-Flop 

Due to the semi dynamic structure the Ep-DCO is mentioned as  one of the fastest 
flip-flops (S. Sadrossadat., et al 2011).Since the is a lower delay this  particular type 
of flip-flop is used in high-performance applications where low delay is attained. 
With the help of pulse triggering mechanism, this allows more independence in cycle 
budget with its negative setup time feature. The schematic diagram for the ep-DCO 
flip-flop is shown inFigure-1. 
 It is a semi-dynamic structure that has dynamic (first stage) and a static stage (se-
cond). After the rising edge of the clock, for a small period of time MN2 and MN3 
transistors are turned on.The flip-flop act as a transparent latch during this interval, so 
input data is passed to the output. Once this transparent period is over, the above men-
tioned transistors turn off the pull-down paths in two stages. Hence whatever changes 
happen at the input side will not reflected at the output side. When the circuit is in 
hold mode, the output and internal node states are maintained in their respective states 
by keepers. 
 Upon the detailed analysis of the ep-DCO circuit, due to charging and discharging 
at the internal node X, notify able power is disbursed. This charging and discharging 
occurs at every clock cycle when the data at the input side stable. These operations 
are not significant; hence the functioning of the circuit does not contribute for the 
power dissipation of the same. The internal node X during the charging and discharg-
ing produces glitches, when the output is HIGH. It creates a discharge path for inter-
nal node X is recharged HIGH the output node that stays on for a short period of time 
after the start of the evaluation period (P. Chandrakasan., et al1992); this path causes 
glitches. The drawback is, these glitches increase the switching power consumption 
and noise appears at the output which makes the system to be faulty. 

 

 
Fig.1. Explicit-pulse data-close-to-output (S. Sadrossadat., et al 2011). 
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2.2 Conditional Discharge Flip-Flop 

For the double-edge sampling, a suitable circuit the pulse generator (S. Sadrossadat.,et 
al2011). The flip-flop consists of two stages. The transition from LOW-to-HIGH is 
captured in stage 1. Assuming that the value of Q and Q_fdbk were LOW and HIGH 
respectively when input is HIGH, internal node X is discharged. Because of this, out-
put node gets charged to HIGH via transistor P2. The stage 2 is for capturing the tran-
sition from HIGH-to-LOW. Stage 1 gets disabled when there is low input and node X 
maintains the same state. During the same sampling period, HIGH value will be pre-
sent at node Y and the second stage’s path of discharge gets enabled, which makes the 
output node to accurately capture the input data.  
  The purpose of using transistor N5 at the discharge path of stage 1 is to reduce the 
switching power. When Q_fdbk =HIGH, whereas Q=LOW and X=HIGH, MN3 tran-
sistor will be turned on, and this enables discharge path. When the value of input goes 
from LOW-to-HIGH  and clock is HIGH, MN1, MN2, and MN3 transistors will be in 
on state, node X will be LOW, Q and Q_fdbk will have the value of HIGH and LOW 
respectively. This turns off the nMOS transistor in stage 1. Node X gets discharge 
once when data goes from LOW to HIGH. The purpose of dual path is to make sure 
that the flip-flop samples the HIGH-to-LOW transition. With the help of dual path, 
the LOW-to-HIGH delay is reduced. 

 
Fig.2.Conditional discharge flip-flop (P. Chandrakasan., et al 1992). 

 

2.3 Static-Conditional Discharge Flip-Flop 

Fig.3, shows an analogous P-FF design (SCDFF) which employs a technique called 
static conditional discharge (J. Tschanz., et al 2001). It utilizes static latch which is 
the main difference from CDFF design. So node X is free from periodical precharges. 
But it has more D to Q delay when compared with CDFF design. Both CDFF and 
SCDFF designs suffer from delay due to discharging path which consists of transis-
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tors MN1–MN3. To avoid this delay for improved speed, an efficient pull-down cir-
cuit is required, which leads to more area and power. 

 
Fig.3. Static conditional discharge flip-flop (Tschanz, J.,et al 2001). 

 

2.4 Modified Hybrid Latch Flip-Flop 

MHLLF(N.Weste, at al 2004) is an adapted and enhanced version of P-FF design 
Figure-4, Static latch structure is utilized. Delay is reduced by precharging the node 
but this action increases the power consumption. Hence precharging of node is not 
employed in this deisgn. 
 The weak pull-up transistor P1 makes the node to be maintained at high value 
when Q=LOW. This also eliminates the unneeded discharging problem at node. But 
the input changes from 0 to 1, the design takes long time to transmit the data from 
input to output. This occurs primarily due to the fact that the node is not pre-
discharged. More transistors are required in this design to improve the discharging 
capability. More power is consumed when input is one due to the floating nodes. 

 
Fig.4. Modified hybrid latch flip-flop (Weste,N., et al 2004). 
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2.5 True Single Phase Clocked Latch Flip-Flop 

The true single phase clocked latch flip-flop(M.-W. Phyu, et al 2005) design employs 
a signal feed-through technique to have improved delay. Like the SCDFF design, the 
TPSC design too adopts a static latch structure and a conditional discharge scheme to 
overcome redundant state change at an internal node.  But TSPC latch structure has 
three major differences and this leads to unique design. The stage one consists of 
weak pull-up pMOS transistor in which gate is grounded. This kind of connection 
gives rise to pseudo-nMOS design and saves the charge keeper circuit. This makes the 
circuit design simple and also has low load capacitance of node X(M.-W. Phyu, et al 
2005), (S.H.Rasouli., et al 2005). The second stage uses a pass transistor MNx is 
employed to make input data drive directly node Q. Pull up transistor MP2 and in-
verter in second stage creates an extra path for the auxiliary signal to reach node Q 
from input.  

 
Fig.5. True single phase clocked latch flip-flop (S.H.Rasouli., et al 2005). 

 
 Delay of data transition can be reduced by pulling up the node level. Third differ-
ence is that stage two inverter’s pull down network is removed. The role of MNx 
transistor is to provide a path for discharging to drive node Q during LOW to HIGH 
transitions and to discharge node Q during HIGH to LOW transitions. The TFSC 
design has a charge keeper (two inverters), a pull-down network (two nMOS transis-
tors), and a control inverter. To support feed through an extra pass transistor-nMOS is 
added to support signal feed through. The advantage of this design is that delay is 
reduced. The operation principle is discussedin brief.When data does not changes 
upon the arrival of clock pulse, ON current passes through MNx, which keeps the 
input stage from any driving effort. At the same instant, data at input and feedback 
output will have complement signal levels and node X is turned off. As a result, 
switching of signaldoes not occur in any internal nodes. In addition to that, if input 
changes from LOW to HIGH, transistor MP2 is turned ON due to discharge of node 
X. thus action also makes the node Q high. Referring to Figure-5, this gives rise to the 
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worst case timing of the Flip-flop operations as the conduction takes place in dis-
charging path only for short period of time. On the other hand, input source provides 
the boost and is passed through transistor MNx which greatly reduces the delay with 
the signal feed through scheme. This action does not burden the input source in this 
design which is the case of pass transistor logic because conduction takes place for 
very short period. When data changes from 1 to 0, clock pulse turns on the transistor 
MNx and node Q discharges through this route. The input source is responsible for 
discharging. But the transistor remains on for a short period of time. So, this increases 
the loading of input source. The delay in the critical path does not depend on the dis-
charging and there is no need to change the transistor size to improve the speed. 
When the value of the keeper logic is complemented, the discharging duty of input 
source is lifted. 

3 Proposed Pass Transistor Logic Flip-Flop 

The proposed design is an implicit type pulse triggered flip-flop with a conditional 
pulse enhancement scheme. Two methods are used in this design to overcome the 
disadvantages in the existing designs.  
 In existing designs, transistors are used in more number in discharging path which 
leads to high delay and more consumption of power while powering up the transis-
tors. The solution is that number of transistors must be reduced in discharging path. 
So if value 1 is given as input, the strength of pull down transistor must be improved. 

 
Fig.6. Proposed pass transistor logic flip-flop 

 
 This design utilizes the upper part of the SCCER design. PTL based AND logic is 
formed by connecting two transistors MN2 and MN3 in parallel. The discharging 
operation in transistor MN1 is controlled by this logic. Complementary inputs are 
applied to the AND logic. As an outcome, zero value is maintained at the output node. 
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When “0” is applied to both inputs, floating node occurs. But this floating node does 
not do any damage to the performance of the circuit. For every rising edge of the 
clock pulse, critical condition occurs. Weak logic high is passed to a node by turning 
on transistors N2 and N3.To enhance the strength of this weak pulse the transistor N1 
is turned on for a time interval which is equal to the inverter I1 delay. Because of the 
presence of minimized voltage swing, the node’s switching power is reduced. In 
MHLFF design, a single transistor drives the discharge control signal but in this de-
sign tow nMOS transistors connected in parallel enhance the speed of pulse genera-
tion. 
 This design reduces the count of transistors in the discharging path. Since less 
number of transistors is used, speed is enhanced, delay is reduced and area occupied 
is less. The flip-flop using the conditional enhancement scheme is illustrated in the 
Figure-6. Pulses that generate discharging are activated only when it is needed, so 
glitches which occur due to unwanted circuitry are not present which minimizes the 
power consumption.  PMOS transistors replace the delay inverters because they con-
sume more power. This PMOS transistor increases the strength of the pull down for a 
loner discharge path. To reduce and power size of the transistor is reduced. 

4 Results and Discussion 

Proposed and existing designs’ performance are compared. To demonstrate the pro-
posed design’s performance, a TSMC 90-nm CMOS is used to analyze power, area 
and delay. Since the design of pulse width is important for the correct capture of data 
and for the power consumption(P. Zhao., et al, 2009), the size of the transistors in the 
pulse generator logic are designed for a 120 ps in pulse width in the TT case. The 
sizing also make sure that pulse generator function properly. By generating the input 
signals through buffers, the rise and fall time delays of signal are minimized. Since 
the proposed design requires pass transistors in order to reduce the power consump-
tion. Five test pattern each with various data switching propability are given as input. 
Four of them are deterministic patterns, with 0% (all-0 or all-1), 25%, 50%, and 100% 
data transition probabilities, respectively. 
To simulate the results TANNER EDA tool version 13.0 is used. 

4.1 Comparative Analysis of Power Consumed by Various Flip-Flop Designs 

Table 1gives the features and results of simulation. It can be seen that less number of 
transistors are used in propoased design This is mainly attributed to the pass transistor 
logic, which mainly reduces the size of transistor on the discharging path. The Aver-
age power consumed is reduced by 65% when compared to other existing techniques. 
In addition to this, number of transistors is also reduced. 
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Table 1. Feature Comparison of Various FF Designs 

FF DESIGN ep-DCO CDFF SCDFF MHLFF TPSCFF 
No. of 

Transistor 28 30 31 19 24 

No. of 
Nodes 17 19 19 13 17 

Average 
Power              
(in mw) 

9.50 14.79 13.06 13.64 13.91 

Delay 
 (in µs) 86.09 78.41 130.39 237.73 375.80 

 
Table 2 summarizes the average comparison of power of various FF designs for vari-
ous switching activity. It can be seen that proposed design consumes least amount of 
power in four out of the five test patterns. The amount of power consumed by the 
design will change for different test patterns. The proposed design consumes least 
power for a 25% data switching pattern when compared with all the existing FF de-
sign. More power is consumed by ep-DCO design due to unnecessary discharging of 
power. 

Table 2. Average Power Comparison of Various ff Designs For Various Switching Activity 

Average Power                 
(in mw) 

ep-
DCO 

CD 
  FF 

SCD 
   FF 

MHL 
   FF 

TPSC 
FF 

PTL 
FF 

100% activity 9.70 7.05 19.31 19.26 18.09 6.17 
50% activity 8.19 19.50 14.12 13.87 16.25 3.11 
25% activity 7.12 16.31 11.99 13.70 14.28 2.93 
0% all-0 1.81 8.85 5.92 11 7.66 1.94 
0% all-1 5.0 7.93 7.21 12.24 11.66 6.58 

4.2 Simulation Results 

The flip-flop designs are designed and simulated and the corresponding waveforms 
are obtained.By simulating the design the average power and delay can be measured. 
The static power is measured from the waveform. Power is calculated at various 
nodes of the flip-flop design. The pulse width of the flip-flop is calculated from the 
delay of three inverters used in a pulse generator.Simulation results for the proposed 
and existing flip-flop designs are shown in Figure-7 to Figure-12 From these simula-
tion results delay is calculated. 
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Fig.7. Explicit-pulse Data-close-to-output waveform 

 
Fig.8. Conditional Discharge Flip-flop waveform 

From the Figure-7 and Figure-8 it is inferred that the trans-measured delay between 
data to output Q for the Explicit-pulse type flip-flop is 86.09 µs and for the Condi-
tional Discharge flip-flop is 78.41 µs respectively 
 

 
Fig.9. Static Conditional Discharge Flip-flop waveform 
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From the Figure-10 it is inferred that the trans-measured delay between data to output 
Q for this Static Conditional Discharge flip-flop is 130.39 µs. 

 

 

Fig.10. Modified Hybrid Latch Flip-flop waveform 

From the Figure-11 it is inferred that the trans-measured delay between data to output 
Q for this Modified Hybrid Latch Flip-flop is 237.73 µs.  

 
Fig.11. True Single Phase Clocked Latch Flip-Flop waveform 
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Fig.12. Simulation result of proposed pass-transistor logic flip-flop 

From the Figure-11 and Figure-12, it is inferred that the trans-measured delay be-
tween data to output Q for the True Single Phase Clocked Latch Flip-Flop is 375.80 
µs and for the Proposed Pass-Transistor Logic Flip-Flop is 124 µs respectively. 
Above analysis of various types of flip-flops convey that the proposed Pass Transistor 
Logic flip-flop is found to be highly power efficient. Area complexity also reduces 
along with the power in PTLFF as the number of transistors required is less compared 
to other existing flip-flop techniques. 

. 
 

5 Conclusion 

In this paper, a power efficient pulse-triggered Flip-Flop (FF) design using pass tran-
sistor logic is presented. Here, Pass Transistor logic based AND gate replaces an 
AND function in the clock generation circuitry. Since in the PTL-style based AND 
gate, the n-mos transistors are arranged in parallel and due to faster discharge of the 
pulse less power is consumed.  Comparison has been made for number of transistors 
and average power consumed for 100% activity, 50% activity, 25% activity, 0% ac-
tivity and delay are done for the existing ep-DCO,CDFF,SCDFF,MHLFF,TSCPFF 
techniques and the proposed PTLFF technique by TANNER EDA tools usingMOSIS 
90nm technology. The power consumption and delay decreases when the switching 
activities decrease. It can be seen from the results that the design that is proposed can 
be used in real time applications to improve the efficiency and to reduce the consump-
tion of power. 
 

1043



References 

1. AhmadKarimi, AbdalhosseinRezai, Mohammad Mahdi, Hajhashemkhani.: A Novel design 
for Ultra-Low Power Pulse-Triggered D-Flip-Flop with Optimized Leakage power. J 
Elsevier (Integration) 60, 160-166 (2018). 

2. Jin-Fa Lin.:Low-Power Pulse-Triggered Flip-Flop Design Based on a Signal Feed-
Through Scheme. IEEE Transactions on Very Large Scale Integration (VLSI) Systems 
22(1), 181-185 (2014). 

3. Saranya, L., Arumugam,S.:Optimization Of Power For Sequential Elements In Pulse Trig-
gered Flip-Flop Using Low Power Topologies. International Journal of Scientific & Tech-
nology Research 2(3), 140-145 (2013). 

4. Tania Gupta, Rajesh Mehra.: Efficient Explicit Pulsed Double Edge Triggered Flip-Flop 
by Using Dependency on Data. IOSR Journal of Electronics and Communication Engi-
neering (IOSRJECE) 2(1), 1-7 (2012). 

5. Sadrossadat, S., Mostafa, H., Anis, M.: Statistical design framework of sub-micron flip-
flop circuits considering die-to-die and within-die variations. IEEE Trans. Semicond. 
Manuf., 24(2), 69-79 (2011). 

6. Zhao, P., Darwish, T., Bayoumi, M.: High-performance and low power conditional dis-
charge flip-flop. IEEE Trans. Very Large Scale Integr. (VLSI) Syst., 12(5), 477-484 
(2004). 

7. Zhao, P., McNeely, S., Venigalla, G., Kumar, P., Bayoumi, M., Wang, Downey, L.: 
Clocked-pseudo-NMOS flip-flops for level conversion in dual supply systems. IEEE 
Trans. Very Large Scale Integr. (VLSI) Syst., 17(9), 1196-1202 (2009). 

8. Mahmoodi, H., Tirumalashetty, V., Cooke, M., Roy, K.: Ultra low power clocking scheme 
using energy recovery and clock gating. IEEE Trans. Very Large Scale Integr. (VLSI) 
Syst., 17(1), 33-44 (2009). 

9. Rasouli, S H., Khademzadeh, A., Afzali-Kusha., Nourani, M.: Low power single- and 
double-edge-triggered flip-flops for high speed applications. IEEE Proc. Circuits Devices 
Syst., 152(2), 118-122 (2005). 

10. Phyu, M W., Goh, W L., Yeo, K S.: A low-power static dual edge triggered flip-flop using 
an output-controlled discharge configuration. IEEE Int. Symp. Circuits Syst., IEEE, Japan 
2429-2432 (2005). 

11. Tschanz, T., Narendra, S., Chen, Z., Borkar, S., Sachdev, M., De, V.: Comparative delay 
and energy of single edge-triggered and dual edge triggered pulsed flip-flops for high-
performance microprocessors. In Proceedings International Symposium on Low Power 
Electronics and Design, pp. 207–212. IEEE, United States (2001). 

12. Weste, N., Harris, D.: CMOS VLSI design: A circuits and systems perspective. 3rd edn. 
Pearson, United States (2011). 

13. Chen Kong Teh., Mototsugu Hamada., Tetsuya Fujita., Hiroyuki Hara., Nobuyuki Ikumi., 
Yukihito Oowaki.: Conditional Data Mapping Flip-Flops for Low-Power and High-
Performance Systems. IEEE Transactions on Very Large Scale Integration (VLSI) Sys-
tems 14(12), 1379-1383 (2006). 

14. Chandrakasan, P., Sheng, S., Brodersen, R W.: Low-power CMOS digital design. IEEE 
Journal of Solid-State Circuits 27, 473-484 (1992). 

15. Alioto, M., Consoli, E., Palumbo, G.: General strategies to design nanometer flip-flops in 
the energy-delay space 57(7), 1583-1596 (2010). 

 
  

1044



International Water Border Detection System For 
Maritime Navigation  

T.Lavanya1  ,Kavitha Subramani2 , M.S.Vinmathi3, Dr S.Murugavalli4 
1Student , 2,3,4 

 
Professor  

1,2,3,4 

 
Panimalar Engineering College ,Chennai  INDIA  

1lavanyatr99@gmail.com, 2 avitha_bhskr@yahoo.comk , 3vinmathis@gmail.com 
,4

Abstract. Maritime navigation has been challenging for a lot of centuries. 
International borders have not been clear in case of Sea routes. This affects 
chiefly fishing community who have to go to deep sea on regular basis. In 
maritime conditions, finding borders can be tricky given a lot of factors. We 
design  GPS-based location for alerting users from crossing international 
waters. The  users can access their location using GPS and the alert system is 
activated for border crossing across international waters. Though many 
solutions have been proposed for specific location based issues, they provide 
solutions for a specific group of users such as Tamil fishermen at 
Rameshwaram. The proposed  system is not confined to one specific location 
but to every border on this world. It can  be configured to a specific set of 
borders depending on the state or country etc. The border data can be feed from 
Internet sources. since these data is subject to change due to various political, 
geographical and various other reasons, it has to be updated regularly by 
experts in the field. We use an API called GEOCoder which is on-line / off-line 
Geo-location API which accurately determines the location. 

murugavalli26@rediffmail.com 
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1. Introduction 

Maritime borders are not recognizable like the land borders. There are so many 
practical difficulties in maritime border marking due to the ocean's geographical 
features. Many illicit activities happen via sea and oceans which include 
organized crimes, smuggling of drugs and illicit materials, human trafficking etc. 
So, every nation ensures a rigid organized border security system for maintaining 
the peace inside the nation as well as between the neighbouring countries. But in 
some extreme cases, poor innocent people like fishermen who are unaware of the 
maritime border line gets imprisoned or even executed while crossing the ocean. 
As a matter of lives and our country's economic status, there should a proper 
system to alert these fisher-men about their location and the maritime border. 

1045

mailto:avitha_bhskr@yahoo.com�


Many border alert systems for marine navigation have been proposed which 
utilizes Global Positioning System. 

2. Existing System  

GPS based border alert system [1] to put an end for the slaughtering of the 
fishermen. The purpose behind this the fishermen crossing the region or limit. 
This incident because of absence of mindfulness where their limit is found and 
the expense of this slip-up is their life. The GPS antenna present in the GPS 
module gets the data from the GPS satellite and it uncovers the position data. 
This data got from the GPS antenna is sent to the controlling station where it is 
decoded. In this manner, the total information identified with the vehicle is 
accessible at the controlling unit. This data is sent to the proprietor or to the 
concerned individual constantly utilizing a GPS modem. On the off chance that 
the individual crosses the outskirt, he checks the information originating from 
GPS and he is alarmed. 
 
The solution [2]is given to save fisherman from the danger which they face in 
their day to day life.  This consists of a boat detection and monitoring gadget 
where it uses the GPS technique to identify the boundary and intimates the 
fisherman from trespassing. The RFID(Radio Frequency Identification) detects 
the maritime boundary and intimates the PIC(Peripheral Interface Controller) to 
take the necessary action according to the problem information the controller 
receives. 

 
The GPS is used to find the location of the boat. If the boat is nearer to the 
boundary it warns the fishermen with the alarm and emits the location of the boat 
to the nearest coast office via GSM communication [3]. When it further nears the 
maritime boundary an interferer is sent to the Engine Control Unit which controls 
the speed of the engine with the help of the electronic fuel injector. By this 
method, it alerts the fishermen and also monitor them thereby avoiding banned 
activities such as smuggling, intruders, etc. 
 
Location Based Services using Android [4] from the available GIS processing 
tools in Android  can realize all three types of LBS services as a mobile can be 
configured as a server and for that it can also use the SQLite database to store 
information as android also supports this technology. It provides scrutiny for 
fisherman with the intention to maintain their lives from screw ups including ice 
berg, Tsunami, Cyclones and many others. Defence is a key thing to enable safe 
navigation in fishing in sea is observed for crossing neighbouring united states of 
America’s boundary. Hence an powerful device is designed to conquer the 
danger with Global positioning system (GPS) which gives dynamic region of 
fishing vessel in water and micro controller which competes on GPS and 
predefined border places to hit upon whether the boat has crossed the border or 
not. If so the mariner is alerted and the message is transmitted to nearby coast 
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defend ships through RF alerts at VHF (30-300MHz) variety which covers 
extensive region. The information from the GPS receiver is given to the 
coastguard in which the statistics are confirmed and movements are taken as a 
consequence to retrieve the boat from the peril. 
 
The border protection forces will first receive a notification which will be sent to 
all other devices who are sailing in the ship. The software [5] will help to find the 
facts about gadgets used by the opponents and will intimate about the danger. To 
handle these danger this software can be used to save the situation. This is mainly 
applicable for Tamil Fishermen who work in the borders. 
 
There are facilities like Location Manager, Location Provider, Geocoding, 
Google-Map available in android operating system for implementing LBS services 
[6] (geo-services).This application can also be used by normal people to know the 
location and to reach their destination correctly. The border security forces will 
receive the message and will intimate the people regarding their border crossing 
and their opponent forces. 
 
The framework comprises of three noteworthy modules all together evade all the 
inadequacies of the border alert system. It incorporates Vessel tracking module, 
RADAR Identification  module, up degradation  in GPS72H to altogether 
functioning the Automatic Identification System [8].In the event that a fisherman 
navigates border, a caution is produced demonstrating that the border has been 
crossed. Moreover, a message will be sent to  the station with respect to the shore 
stating that the border has been crossed via a GSM transmitter interface. In this 
way guards can help and offer extra help to that fisherman if necessary. Keeping 
in contemplations about existences of Indian fisherman, the device[9] has been 
made to help them not to transport beyond. It  likewise cautions and keeps the 
fishermen crossing the national ocean outskirt. The methodology depicts the 
intruder  situating is being executed with the assistance of GPS by coordinating 
the code given by it and the code produced in arm microcontroller through timer. 
It is a valuable gadget[10] for more secure navigation, particularly for fishermen. 

3. Proposed System 

The Proposed system uses GPS embedded in border alert which protects the 
fishermen from being killed or prosecuted for crossing the border unaware of it. It 
alerts them using an alarm system. The current location is found using GPS 
receiver in a Smart Phone. The instantaneous values of latitude and longitude are 
the current latitude and longitude values are estimated. Those values are compared 
to a predefined value and calculates the current location. With the help of this 
comparison, the distance of boat from the maritime border is calculated and the 
fishermen are alerted about their location before they reach 5 kilometres  of the 
boundary  and are notified for every 30 seconds.  
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Fig.1. Architecture diagram 
 

GPS Satellite provides location information to the Android device and the mobile 
device can retrieve the country code for the location. Comparing with the nearby 
locations’ data, it can detect if the border is approaching or not. 

  

 
 
 

 

 

 

 

 

 

 

 

Fig 2. Functional block diagram 

 

The user gives the input as country name and GPS satellite gives information 
about the  location to GPS module . The mobile device requests the fisherman 
current location and GPS module sends location data and identifies the country 
and notifies whether the border is approaching. 
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The retrieval of GPS location from the GPS satellite and send it to Activity class 
to geolocate. This data is processed and finally displayed to user via Android UI. 
This processing is done by Geocoder API.. This system includes the modules  

 
(i) GPS Module: current location is read from GPS satellite by GPS module 
and is printed on the Android UI. This requires permission to use GPS access in 
Android Manifest file. This information is collected from satellite and displayed 
on Android screen. 

 
(ii) GEO Coder: The Border information of the current location is send to 
Geocoder API in which the actual location to country mapping is performed. It 
also finds country mapping data from nearby GPS locations 

 
 (iii) Check for User input: It can find border for user-entered locations. This 
follows similar procedure as in previous process except that it takes custom 
locations. This can be used a metric to keep track of end points in the current 
path. 

 

Steps 
    Start 

check GPS enabled 
if (GPS not enabled),  
    alert user (" GPS not enabled ") 

      if (GPS enabled), loc = getLocation () 
      lat=loc.getLatitude() ,  
      lon=loc.getLongitude() 
      country[0] =gc.getAddress.getCountry(lat,lon) 

    country[1-4]=gc.getAddress.getCountry(lat+/-   
                                 0.1,lon+/-0.1) 

      for(i=0;i<=4;i++) 
if country[i]!=other values ,         
     alert("Borderapproaching") 
ifcountry[i]==null, 
     alert("Complete International waters") 

     end 

4. Experimental Results 

 GET LOCATION 
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Fig. 3.  Get Location 

A user can check his current location in GET LOCATION Module with GPS 
enabled mobile. Latitude and Longitude values for the current location are 
displayed and alert is given if it is near the border. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                     Fig 4. International waters 
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CHECK FOR USER INPUT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig 5 . Border warning 

Enter latitude and longitude values for the location to be checked. click  'Check Data’. 
The given input is read and whether the given location is near border is detected as 
shown in Table 1. 
 

Table. 1..Maritime Boundary  

Sl. 

no 
Latitude Longitude 

Mobile App 

Notification 
Map Locations 

1.  13.0498
57 80.076268 Inside 

Border India 
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2.  12.9829
40 81.032567 Coastal 

Area  - India 

 

3.  7.55658
1 78.480217 

Complete 
Internationa
l Waters 

 

4.  9.07636
7 79.525981 Border 

approaching 

 

5. Conclusion 

 
The border detection algorithm is realized with the proposed state 
machine that investigates the features in a sequential manner. The 
border detection system can be used by fishermen and sailors during 
maritime travel in deep waters. It uses GPS module in the device 
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which can be accurate. Future enhancements can include improved 
speed in retrieval and provide more accurate since Geocoder is 
accurate for about 3-4 kms offline. SDK’s like geoFabrik, 
osmgeocode can also be used for better performance. The Mobile 
app can be made  available in other  languages and  Help line 
numbers  is displayed in the app during emergency situation. 
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Abstract. This paper presents a Comprehensive survey of multiport converters 
for Hybrid Electric Vehicles (HEVs). HEV technology provides an effective so-
lution for achieving higher fuel economy and better performances with reduced 
greenhouse gas emissions. HEVs are more popular due to their low carbon 
footprint and ease of integration with renewable energy with energy storage 
systems. Increasing the driving miles and flexible battery charging are the big-
gest challenges facing the HEV Technology. A literature review has been con-
ducted to identify the different techniques for improving the driving miles and 
to achieve flexible charging capability. The most promising concept to give a 
proper solution for the challenges in HEV is the development of multiport con-
verters. Many researchers are proposed different topologies of multiport con-
verters and control strategies to improve the performance of the drive system. 
The high efficiency of conversion makes a multiport converter very attractive in 
HEVs. The survey emphasis energy storage devices, different motor configura-
tions, multiport converter topologies and control strategies for the HEV propul-
sion system to improve the performance of the drive system. 

Keywords Multiport converters, Electric Vehicles, Hybrid Electric Vehicles, 
Renewable energy sources, DC-DC converter. 

1 Introduction 

 
The automotive industry is the major contributor to Global warming. In Internal 
Combustion Engine (ICE) Vehicles only 25% of the energy produced from the reac-
tion is converted into mechanical power and remaining 75% of the energy is lost 
which is shown in Figure 1. This wasted energy is converted into harmful gasses 
called greenhouse gasses like carbon dioxide (CO2), Nitrous oxide (N2

The automotive industry is the major contributor to greenhouse effect. So it is neces-
sary to develop a new technology that would enable an environmental friendly trans-

O) etc. To 
protect the environment from such harmful gasses, fossil fuels and to enable an envi-
ronmental friendly transportation, the ICE vehicles are replaced by Electric Vehicles. 
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portation sector. Electric Vehicles (EVs) were introduced in the year 1834 [1]. The 
operation of EV involves two stages of energy conversion. The first stage of conver-
sion is to get the electrical energy from fossil fuel and the second stage is to obtain the 
kinetic energy from electrical energy. This double conversion makes economically 
expensive. In order to reach the cost effective and energy efficient transportation gas-
oline powered vehicles were invented. Now the biggest problems facing are shortages 
in the gasoline and air contamination. These issues are mainly due to emissions of 
several toxic elements grouped under the generic term greenhouse gasses and heavy 
usage of non-renewable resources. To reduce the air pollution some efforts are being 
carried out to improve the carbon footprint. In order to protect the environment from 
these issues many researchers are focusing to develop the use of renewable energy 
sources and EVs [2-3].The combination of these two is strongly connected. Recently 
renewable energy sources are most attractive due to generating more power with low 
cost. For complete utilization of these sources it requires storage technologies. At this 
point of storage requirement EVs are playing best role. 
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According to energy converter type used to propel the vehicle and vehicle power and 
function, EVs are classified in to 3 types which are shown in Figure 2. 

• Battery based Electric Vehicle (BEV) 
• Hybrid Electric Vehicle (HEV) 
• Plug-in Hybrid Electric Vehicles (PHEV) 

 Battery based Electric Vehicle (BEV) are also called as pure electric vehicle. It 
uses rechargeable battery to drive the vehicle, ICE is not present. After the drive bat-
tery needs to charge and stores energy for next drive.  
 Hybrid Electric Vehicle (HEV) uses both ICE and battery. The battery used in 
HEV does not need separate charging as it gets charged from the vehicle stopping and 
it is also known as regenerative braking. The different ways of hybridization density 
can give different architectures are series HEV, parallel HEV, series parallel HEV, 
and complex HEV. 
 The Plug-in Hybrid Electric Vehicles (PHEV) is similar to that of HEV but the 
batteries used in PEV are charged from either electricity power outlet in a house or 
any commercial place.  
 Nowadays the researchers mainly focused on HEVs and energy storage vehicles 
which have the capability to run on both electricity and conventional fuels even 
though grid connected electric vehicles are present [4]. 
Various technologies are implemented based on the type of electric vehicle. These 
technologies are mainly focused on driving the motor [5]. To improves the overall 
performance of an electric vehicle researchers are working on various techniques and 
control structures. The main area of technology in electric vehicles is the development 
of novel converter with centralized control structures to improve the overall efficiency 
and performance. Another area of research is to implementation of battery charging 
circuits. Different battery charging circuits are developed [6-7]. The issues which are 
primarily in grid connected electric vehicles are electrical load management and grid 
stability [8]. Implementation of new integrated multiport converter for HEV makes to 
improve the driving miles and enhances the self-charging capability. 
 The main aim of this paper is to present a survey of various multiport converters 
researchers have developed to improve the performance of HEV. To achieve the self-
charging capability and to improve the driving range of HEV, it is necessary to know 
the structure of HEV and different batteries used. Hence, section 2 discusses the ener-
gy storage devices or battery banks in HEV. Section 3 presents various electric mo-
tors used in HEV. In section 4 various multiport converters used to improve the driv-
ing range. Finally section 5 concludes the paper. 

2 Energy Storage Devices In HEVS 

 
The battery bank is the major part in hybrid system which is used to stores the electri-
cal energy during regenerative braking [9]. In electric vehicles Lithium-Ion (Li-Ion) 
batteries are dominating in the market [10] where as in some aspects the best choice is 
Nickel-Metal Hydride batteries [11]. Commercial batteries used in electric vehicles 
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are Li-Ion battery bank (388 V, 360 Ah), Lead-Acid batteries (12 V, 170 Ah), Li-Ion 
batteries (30 kWh) and Sodium-Sulphate batteries [12]. The capacitance of carbon 
ultra-capacitors is as high as 4000 F with voltage rating up to 3 V per cell [13]. These 
are high energy storage devices that can be fully charged within a few seconds and 
most suitable for regenerative braking. Unfortunately these are not preferred because 
of their low energy density. 
 The size of the battery bank is based on manufacturer specifications depending 
upon what extent the vehicle will be operated in electric mode. The vehicle size is as 
light as possible by using smaller battery banks. An electric vehicle utilizes environ-
mental friendly renewable energy sources as the power source. This clean energy 
reduces the emissions and it consumes higher energy due to added weight of vehicle. 
Toyota Prius3 uses smaller battery pack compared to other vehicles. It uses Li-Ion 
battery bank capacity of 4.4kWh and weighs 80kg [14]. The Chevrolet volt uses much 
bigger battery bank that has a capacity of 14kWh, which add 183kg to the vehicle 
[15]. 
 The battery bank consists of number of battery cells that are connected in series 
and parallel to meet the desired capacity. The other measures from battery bank are 
voltage, current, temperature measurement, a cell balancing circuit, and a cooling 
system [16]. These measures ensure that it can operate in optimum efficiency and 
prevent the battery from damaging of cells. 
 State of Charge (SOC) decides the operating range of a battery and it is from 25% 
to 95% [17].This makes the usable capacity is 70%. The battery banks should be 
oversized to have a sufficient usable capacity. 
 In HEVs, most commonly used batteries are Nickel-Metal Hydride and the Li-Ion. 
These are mostly preferred in automotive industry due its merits of high power to 
weight ratio, high capacity, fast charging, and long lifecycle. Nickel-Metal Hydride 
does not contain any toxic materials and both are rechargeable [18]. The Li-Ion bat-
tery requires protection circuits to prevent from overcharge and over discharge condi-
tions whereas Nickel-Metal Hydride contains simple circuitry [19, 20]. The Nickel-
Metal Hydride battery is mostly preferred compared to Li-Ion because of its merits 
but Li-Ion battery is the choice for HEVs and purely electric vehicles if the price of 
production reduces. 

 

3 Electric Motors for HEVs 

Generally Electric motors are used in EVs for electric propulsion because of their 
significant performance. Varies researchers are investigating in the several areas of 
motor propulsion, methods to eliminate position sensors, motor control techniques, 
inverter current sensors. The technological challenges for the electric motors will be 
wide speed range, light weight, maximum torque, high efficiency, and long life.  EVs 
use three types of motors. They are AC Induction Motors (ACIMs), Permanent Mag-
net Synchronous Motors (PMSMs), Brushless DC Motors (BLDCs) and Switched 
Reluctance Motors (SRMs).  
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ACIMs are mostly dominating in cars for various reasons [21]. These motors are best 
choice for driving EVs because of their low production cost, ease of manufacturing, 
less maintenance due to lack of brushes, good efficiency at all load conditions and at 
different speed ranges, high robustness and good dynamic performance. However, to 
achieve the good dynamic performance it is necessary to apply highly complex vector 
control technique which increases the price of the vehicle [22]. 
 The PMSMs are widely used in both HEV and EV applications. This type of ma-
chine has high power to weight ratio, high torque, and has high peak efficiency. The 
speed of PMSM is controlled by handling field oriented control. At low speeds the 
maximum amount of torque is generated. As the speed increases, the power increase 
to a maximum and the torque decreases, as shown in Figure 3.  

 

 
Fig 3 Torque Speed Characteristics of PMSM 

 

 
Fig 4 Torque Speed Characteristics of SRM 

To achieve safe vehicle propulsion these properties are well suitable. From these 
properties highest torque is maintained during acceleration and steady torque at low 
speeds. There is no need for a transmission system in traction motor application due 
to these beneficial properties. Motor can operate efficiently during crucial speeds by 
choosing a suitable gear ratio even though sufficient torque available. They are main-
ly used in medium weight or traction applications. 
 The primary choice of motor in EVs and HEVs are PMSM and BLDC due to its 
high power density. But these motors have problems with high cost, demagnetization, 
and fault tolerance. 
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Compared to PMSM and BLDC, SRM has good efficiency improved power density. 
The SRM have low losses, high efficiency, no permanent magnets on the rotor, high 
reliability, low acoustic noise, excellent fault-tolerance ability and higher torque to 
power ratio [23]. Due to these advantages SRMs are mostly preferred in EVs and 
HEVs. The main important features in SRM for the selection of EVs and HEVs are 
less weight due to no winding in rotor, less cost and high efficiency [24]. The weight 
of the overall system increases due to heavy motors which results lower acceleration 
and decreases the performance of overall system. The speed torque characteristics of 
SRM are shown in Figure 4. The current in the stator winding are switched ON and 
OFF based on its rotor position. The speed at which peak current is applied to the 
motor at rated voltage with constant switching angle is called base speed (ωb

4 Multiport Converters for HEVs 

). 

The power electronic converter plays a major role in EVs and HEVs. The convention-
al converters suffer from the following drawbacks. 

• High cost due to the more number of switches. 
• More Switching Losses. 
• Complex structure. 

 The efficiency is lower because of more conversion steps.If the voltage levels for 
different renewable energy sources are quite different, and the DC bus voltage is 
much higher than that of the renewable energy sources, the DC-DC converters are 
operated in extreme case, where duty ratio is closed either to 1 or 0.The control is 
separated. The controller only controls the DC-DC converter without considering the 
overall system performance. 
 To overcome the above issues faced by conventional converters many researchers 
are continued their research towards novel converters called multiport converters. 
Multiport converters are the best promising choices for EVs and HEVs [25]. They are 
much beneficial for the following reasons. 
Single power conversion stage reduces component count on semiconductor switches, 
drive circuits. 
 Reduced size due to reduced component count when compared to dc link based 
conventional converter. 

• The system efficiency can be improved.  
• Low cost due to fewer power components. 
• Due to single stage power conversion, the converter has a centralized control 

for regulating the output voltage and determining the power sharing ratio. 
• The converter naturally yields to bi-directional power flow in all ports. 
• High productivity because of minimized transformation steps. 
• Compact packaging.  
• Less switching losses because of less no of switches. 

 In recent years multiport converters are proposed which consists of more than one 
input source like PV, wind, fuel cell etc. and one regulated output voltage. The block 
diagram of multiport converter is shown in Figure 5. 
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Fig 5 Multiport converters 
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Fig 6 Classification of Multiport converters 

 
Multiport converter has many advantages against conventional structure in terms of 
the number of power devices and conversion steps used because the system resources 
are shared which in turn improves the system efficiency. The comparison between 
conventional and multiport converters is given in Table.1. 

Table 1     Comparison of conventional and multiport converters. 

Category Conventional Structure Multiport Structure  

Need a common DC bus Yes No  

Conversion steps More than once Minimized  
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Control Scheme Separate control Centralized control  

Power flow management Complicated, slow Simple, fast  

Transformer Multiple Single, Multi winding  

Implementation effort High Low  

Need a common DC bus More than once Minimized  
 

Multiport converters are broadly classified into two types given in Figure 6. 
a. Isolated Multiport converters. 
b. Non Isolated Multiport converters. 

4.1 Literature Review On Multiport Converters for EVs and HEVs 

The transformer coupled triple half bridge three port bi directional converters con-
trolled by phase shift and PWM is proposed shown in Figure 7. This multiport 
converter is mainly used in Fuel cell Vehicle (FCV) applications.It uses 
battery/supercapacitor as a storage port. The phase shifting is extended by zero 
voltage switching. Compared to other topologies it reduces the conduction losses and 
current stress of the power switches [26]. 
 

 
Fig 7 Three port Bidirectional Converter   

 
Fig 8 Isolated bidirectional multiport converter 
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In [27] isolated three port bidirectional multiport converter for HEVs and FCVsshown 
in Figure 8. It implements the multiple voltage levels power distribution system. 
Generally in EVs during start-up and acceleration storage element enables the 
regenerative brake and energy releasing functions. With this multiport converter bidi-
rectional power flow and different voltage levels is possible. 
 The characteristics of HEVs, FCVs and more electric vehicles are presented in 
[28]. It also focused the future challenges in automobile industry. In [29] a review of 
current and future scenario of EVs and the importance of power electronic converters, 
electric motors in EVs and HEVs are presented. The comparison of various control 
techniques and suitable power electronic converter configurations are discussed in 
[30]. It also represents that which topology is better suitable for PHEVs.  
 A four level flying capacitor dc to dc converter interfacing with inverter and bat-
tery is shown in Figure 9 has been proposed for HEVs in [31]. The limitations of 
boost converter used in HEVs are minimized by using this novel converter.  
 The inverters used in HEVs are more expensive and gives low efficiency due to 
heavy size of inductor shown in Figure 10. To avoid these limitations a new multi-
level boost inverter without an inductor has been designed for HEV technology [32]. 
In this paper a cascaded H-bridge multi-level boost inverter is proposed for EVs and 
HEVs which will produces high efficiency. 

 
 

 
Fig 9 Four level flying capacitor dc-dc converter 
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Fig 10 Multi-level boost inverter without an inductor 

In [33] an integrated converter is proposed for HEVs and PHEVs shown in Figure 11. 
This converter is able to charge the battery and transfer the electrical energy from 
battery bank to bus system. It also achieves the fault tolerance capability by using 
reduced number of inductors and transducers. 

 
Fig 11 Integrated converter 

 
A novel half bridge integrated zero voltage switched full bridge converter is imple-
mented for battery charging in EVs and HEVs has been proposed in [34]. This reso-
nant converter gives the merits of reduced filter size, less switching and conduction 
losses, improves the power factor and overall system performance. 
 To reduce the greenhouse gas emissions and to improve the efficiency, EVs and 
HEVs are the best choice. Nowadays renewable energy sources are encouraged. Mul-
tiport power electronic interface for renewable energy sources and storages is pro-
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posed in this paper. It is multi input multi output power electronic converter which is 
capable of interfacing with different sources, storages, and loads shown in Figure 12. 
It exhibits excellent steady state and dynamic performance, optimal energy and power 
management [35]. 

 

 
Fig 12    Multi input multi output power electronic converter 

 
 

 
Fig 13     Schematic diagram of Multiport converter with stationary storage port 

 
Generally EVs and HEVs use batteries for storing electrical energy. These batteries 
are capable of recharging and discharging. A novel dc to dc multiport bidirectional 
converter is implemented for parking lot integrating EVs as either energy source or 
electric load shown in Figure 14.The main aim of this work is to design compact mul-
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tiport bidirectional converter which can be able to respond various power transactions 
in parking lot [37]. 
 The lack of properties in hybrid energy storage systems are integration of induc-
tively coupled power transfer, flexible structure and a unified controller. This leads to 
resulting in battery currents which are not completely decoupled from high frequency 
and high magnitude current and state of charge of ultra-capacitor not controlled 
properly. In this paper, a multiport power electronic interface is implemented which 
acts as an energy router for on board electric and plug in hybrid electric vehicles with 
inductively coupled power transfer and hybrid energy storage systems is shown in 
Figure 15. A central controller is designed which can completely resolves aforemen-
tioned drawbacks [38].  

 

 
Fig.14 Multiport bidirectional converter for parking lot 

 

 
Fig. 15 Multiport power electronic interface 

Nowadays SRM drives are playing a vital role in EVs and HEVs because of special 
features. The mechanical volume of SRM is low due to no rotor windings and no 
permanent magnets required. SRM has several advantages as compared to other com-
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peting machines high reliability, low cost,  robust structure, wide speed range, and 
good fault tolerance ability, which give these motors the ability to work in high tem-
perature, high speed, and safety critical applications. The challenging issue in SRM 
drive is the large power ripple due current commutation which reduces the overall 
efficiency and shortens the battery life. To overcome these limitations an integrated 
multiport power converter (IMPC) with small ripple and bidirectional power flow 
shown in Figure 16 is proposed in this paper. To restrain battery current ripple a novel 
multi objective power flow control method with repetitive controller is also proposed 
in [39]. 

 

 
Fig 16 Integrated Multiport power converters   

 
Fig. 17 Schematic diagram of the multiport bidirectional 

SRM drive for solar assisted HEVs 

In construction point of view internal combustion engine (ICE) based vehicles are 
costly. With this reason all the ICE vehicles are replaced by electrical based. Due to 
limitations in current battery technologies the driving distance is short in pure battery 
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operated vehicles. To improve the motoring performance and to achieve self-charging 
capability, a multiport bidirectional SRM drive for solar assisted hybrid electric vehi-
cle power train has been proposed. The schematic diagram of the multiport bidirec-
tional SRM drive for solar assisted HEVs is shown in Figure 17. The photovoltaic 
(PV) panels are installed on the top of vehicle to achieve self-charging there by it 
reduces the usage of charging stations [40]. 

4.2 Comparison Of Different Multiport Converters  

A comparison is made between various converter topologies mentioned in literature 
review and the best suitable multiport converter for EVs and HEVs is the Integrated 
Multiport bidirectional converter with switched multiplexing technique which can 
achieve better response in all aspects except self-charging capability. Self-charging 
capability can be achieved by inserting PV module on the top of the vehicle. The 
comparison of various multiport converter topologies is given in Table.2.  

 
 CT1[26] CT2[27] CT3[32] CT4[33] CT5[35] CT6[36] CT7[40] CT8[39] 

Isolation  Yes Yes No No Yes Yes No No 
Renewable en-
ergy sources 

 
No 

 
No 

 
No 

 
No 

 
Yes 

 
No 

 
No 

 
No 

Dependence on 
energy storage 
devices  

 
High 

 
High 

 
High 

 
High 

 
High 

 
Medium 

 
Low 

 
Low 

Number of de-
vices 

Less Less More More More More More Less 

Fault tolerance 
capability  

Not 
Achieved 

Not 
Achieved 

Not 
Achieved 

Achieved Achieved Not 
Achieved 

Achieved Achieved 

Inverter size 
&Cost 

 
Less 

 
Less 

 
Less 

 
More 

 
More 

 
More 

 
Less 

 
Less 

Dependence on 
charging stations 

 
More 

 
More 

 
More 

 
More 

 
Low 

 
Low 

 
Low 

 
Low 

Self-charging 
capability 

Not Pro-
vided 

Not Pro-
vided 

Not Pro-
vided 

Not Pro-
vided 

Not Pro-
vided 

Not Pro-
vided 

Provided Not Pro-
vided 

Conduction loss 
& Stress on 
power switches 

 
Min 

 
Min 

 
Max 

 
Max 

 
Max 

 
Max 

 
Max 

 
Min 

Efficiency & 
overall perform-
ance 

 
High 

 
Moderate 

 
High 

 
Moderate 

 
High 

 
Less 

 
High 

 
High 

CT : Converter Topology 
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5 Conclusion 

In this research paper, a comprehensive survey on multiport converters for EVs and 
HEVs are presented. The first section contains an introduction about EVs, classifica-
tion of different types of EV architectures and the importance of those vehicles to-
wards global warming problem. Second section is focused on the review of various 
energy storage devices used in EVs, HEVs. In third section the different electric mo-
tors used in EVs for electric propulsion to achieve their significant performance is 
mentioned. Various multiport converters for EVs proposed by various research papers 
with different techniques are analysed in section 4. Comparisons are made between 
various topologies which are addressed in literature and identified the best suitable 
converter for EVs and HEVs with good performance. Finally concludes the paper in 
section 5. 
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Abstract. Artificial Bee Colony algorithm (ABC) invented in 2005 by 
Karaboga, mimics the honey bees. In this paper, we use ABC algorithm to re-
duce one of the deadly problems of OFDM, namely, peak to average power ra-
tio (PAPR). Orthogonal frequency division multiplexing (OFDM) is a type of 
Multicarrier modulation that reduces fading due to frequency-selective fading 
channels. However, OFDM has few setbacks. A major demerit of OFDM sys-
tem is that it has higher PAPR. The high PAPR causes inter-modulation and 
out-of-band radiation due to power amplifier nonlinearity. Therefore, it is im-
portant to decrease PAPR of an OFDM signal. Many methods such as Partial 
Transmit Sequence (PTS) and Selective Level Mapping (SLM) have been pro-
posed. A new method called artificial bee colony combined with Partial Trans-
mit Sequence (ABC-PTS) algorithm that is suboptimal is proposed in our work 
to search for right mix of phase factors. 

indu@mitindia.edu 

Keywords:OFDM block, PAPR, SLM, PTS, PTS-ABC. 

1 Introduction 

Orthogonal frequency division multiplexing (OFDM) is the foundation of numerous 
telecommunication fields. OFDM is a “Multi-Carrier Modulation Scheme” which 
provides an excellent solution for high speed digital communications. In this technol-
ogy the data which is required to be transferred can run across a huge quantity of 
orthogonal carriers and the data is being regulated at a low rate. By selecting appro-
priate frequency space among them, the carriers can be brought into orthogonal posi-
tion.Hence, OFDM is considered as an advanced & excellent modulation technique. 
OFDM is excellent in handling high speed data transmission, multipath propagation 
issues, and bandwidth efficiency. These positive attributes of OFDM makes it suitable 
for high rate data transmission compared to other data transmission methodologies. 
Flexibility, resistance, robustness, scalability, efficient spectrum usage, easy recovery 
of lost symbols are the main advantages of OFDM. The main setbacks of OFDM are 
large Peak to Average Power Ratio (PAPR) and high sensitivity to carrier synchroni-
zation. In order to decrease PAPR, various methodologies such as Selective Level 
Mapping, Partial Transmit Sequence, PTS-ABC are used. 
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2 Spectral Efficiency of OFDM 

OFDM is a notable variant of Frequency Division Multiplexing (FDM). The trans-
mission rate is shared among the subcarriers, on account of FDM and no affiliation 
exists among the subcarriers. For instance, as appeared in Figure 1, think about that 
the assigneddata rate must be shared among 5 bearers (state a, b, c, d, e). There is no 
relationship among the bearers; a, b, c, d and e and we can exchange anything inside 
the given transmissionrate. In the event that the subcarriers are harmonics, say (b=2a, 
c=3a,d=4a,d=5a , multiples of a) at that point they are unrelated. This is a special case 
of FDM, namely  OFDM.  Figure 2 shows a typical OFDM transmitter. 

 

 
Fig. 1.Comparing OFDM with FDM 

 
Fig. 2.OFDM Transmitter block diagram 

 

3 PAPR Problem 

The large Peak to Average Power Ratio (PAPR) is asignificant issue and is the main 
setback of OFDM systems. The IFFT has uniform power spectrum as the input sym-
bol and a non-uniform power spectrum as the output stream.Instead of assigning 
higher quantity of transmission energy to major subcarriers, large quantity of energy 
is assigned to the minority ones. This issue can be quantified as the PAPR measure, 
which in turn leads to other issues in the OFDM system. 
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The PAPR is the ratio of the highest power of a sample in the OFDM transmit symbol 
to the mean power of that OFDM symbol. In a multicarrier system, PAPR will happen 
when the diverse sub-carriers have stage variations or out of phase among themselves. 
At each moment the sub-carriers are differ from one another orthogonally, since the 
phase values are distinct. While each and every point of the constituent sub-carriers 
can obtain the topmost value at the same time, the immediate rise up makes the ‘peak’ 
output envelope. In an OFDM system the existence of huge quantity of the modulated 
subcarriers leads to the peak value of the system in comparison with the average value 
of an entire system. This ratio is widely known as Peak-to-Average Power Ratio. An 
OFDM signal has a number of self-sustained modulated sub-carriers, which results in 
a high PAPR. While N number of signals are being adjoined with the same phase, the 
average or mean power of the signal is N times when the peak power is generated. 
Hence OFDM signal has a very high PAPR, which is very sensitive to nonlinearity of 
the high-power amplifier. 

4 EFFECT OF PAPR  

The main setback of the OFDM signal is the very large Peak to Average Power Ratio 
(PAPR). Hence, a huge linear-region is required for the functioning of RF power am-
plifiers. Else it results in the signal distortion if thehighest points of the OFDM signal 
acquired the non-linear region. The inter-modulation and out of band radiation be-
tween the number of subcarriers occurs due to the signal distortion and it needs a 
large power back-offs can be functioning with power amplifiers. Also, this results in 
the exorbitant transmitters and an incompetent amplification on the another end which 
is highly favorable to decrease the PAPR. It is highly recommended to reduce the 
PAPR, since the tremendous peak leads to the saturation point in the amplifiers and 
generates the inter-modulation effect between the subcarriers. 

5 SIGNAL SCRAMBLING TECHNIQUES 

There are various signal scrambling methodologies available to scramble the OFDM 
signal, the basic concept of these techniques is to choose the one which produces the 
least PAPR values for transmission. These methodologies cannot reduce the PAPR 
values below the particular threshold, but it can decrease the PAPR value to the max-
imum extreme. The various types of approaches in scrambling techniques are Selec-
tive Mapping (SLM) and Partial Transmit Sequences (PTS). 

5.1 SELECTIVE LEVEL MAPPING(SLM) 

In order to obtain the substitute sequences for the input symbol, the input data se-
quences in the SLM are being multiplied by every phase. In the IFFT operation, there 
are various input data sequences available and the sequence with least PAPR value 
can be selected for data transmission. 
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The SLM technique first generates the statistically independent input data sequences, 
and the resultant M statistically independent data blocks for m=1,2,..M are  

 
Figure 3.Block Diagram Of SLM 

being progressive into the IFFT operation at the same time. The discrete time-domain 
sequences are obtained using the SLM technique and then the PAPR values of these 
M vectors are computed individually. Finally, the data sequences Xd with the mini-
mum PAPR value is chosen for data transmission. 

5.2 Partial Transmit Sequence 

The main methodology to reduce the PAPR value is the Partial Transmit Sequence. 
This technique partitions the data block into non-overlapping sub data blocks. In par-
tial transmit sequence, each sub-blocks have the independent rotation factor. The 
main concept of this methodology is to partition the actual OFDM input data symbol 
into sub-data which can be transferred via the sub-blocks and then multiplied by the 
weighing value with distinct phase rotation factor till the best value with least PAPR 
will be selected. 

 
Figure 4.Block Diagram of PTS 
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In the frequency domain the data sequence X is partitioned into V sub-sequences 
which were being transferred through the sub-blocks without any overlapping and 
also ofequal size N which have N/V non-zero values in every sub-block. The signal 
which having the best and least PAPR value is nominated and then transmitted. The 
main setback of this method is the big complexity in computation. Since the number 
of subcarriers increases, the complexity in computation also increases.Owing to this 
issue, the complexity to obtain the optimal phase factor increases, and the PAPR val-
ue decreasesThe input data sequence with the least PAPR value is selected for the 
data transmission and the lokelihood of incidence of large PAPR value is also de-
creased. 

5.3 PARTIAL TRANSMIT SEQUENCE - ARTIFICIAL BEE COLONY 

The ABC is studied here and this algorithmmimicshoneybees . In the ABC algorithm, 
the location and quality(nectar) of a food source relate to optimization solution. The 
ABC algorithm involves employed bees, onlooker bees and scout bees. To start with, 
a beginning populace of honey bees got going. An employed bee changes the position 
(solution) in its memory, by visuallyinspecting, and checking the nectar (fitness val-
ue) content of the new source. On the off chance the new nectar sum is higher than 
that of the past source, the honey bee retains the new position and overlooks the past 
position. Else, she keeps the situation of the past source in her memory. After every 
utilized honey bee completes the pursuit procedure, they share the nectar data of the 
nourishment sources and their position data with the spectator honey bees. 
An onlooker bee determines the nectar information obtained from the employed bees 
and selects the food source with a probability related to its nectar amount. On account 
of the utilized honey bee, the passerby honey bee creates a modification of the situa-
tion in her memory and checks the nectar measure of the potential source. Given that 
its nectar is higher than that of the past source, the honey bee retains the current posi-
tion and overlooks the past one. After the passerby honey bees complete their ven-
tures, scouts are resolved. The utilized honey bee of a drained source turns into a 
scout and begins to search arbitrarily for another sustenance source. These means are 
rehashed through a fixed number of cycles, called greatest number of cycles, or until 
an end rule is fulfilled. 

6 PTS BASED ABC 

The algorithm involves the following procedure : 
• Initialize phase vector bi

• Compute the fitness function for each phase vector.  
 and arrive at the maximum cycle number. 

• Repeat 
• Let Employed bees look outfor new food sources, and calculate the fitness 

function of each new source. 
• Let Onlooker bees choose food sources. 
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• Onlooker bees look searches for new food sources and evaluate the fitness of 
each b′

• If a Limit Value is reached, go to step 6. Otherwise, continue  
i 

• Assign scout bees to randomly find new phase vector  
• Memorize the best food source  
• Until ¼ of the maximum cycle number is reached. 

 

7 SIMULATION RESULTS AND DISCUSSIONS 

 
Figure 5.SLM with 64 Subcarriers

 

Figure 6.PTS with 64 Sub-carriers 
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Figure 7.PTS-ABC with 64 Sub-carriers 

 
The complementary cumulative distribution function (CCDF) of the PAPR is the 
preferred performance measure for PAPR reduction techniques. CCDF is the proba-
bility how much the instantaneous PAPR exceeds the Average PAPR. Plots for PTS-
ABC-1 and PTS-ABC-2 correspondto the number of sub-blocks 2 and 4 respectively. 
We understand as number of sub-blocks increases, PAPR reduction improves.  

 
Figure 8.Comparison Plot of different algorithms for PAPR reduction 

Also, as the number of sub-carriers increase, there is an increase in the PAPR. SLM, 
PTS and PTS-ABC algorithms show appreciable reduction in PAPR which can be 
understood from the table given below. 

 
 
 
 
 

Table 1.PAPR for different algorithms 

 

 

Number of 
Subcarriers 

Original 
PAPR In 

dB 

PAPR 
of  PTS in 

dB 

PAPR 
of  SLM in 

dB 

PAPR of  
PTS-ABC 

in dB 

8 7.1162 3.5468 4.4788 3.6571 
16 10.1235 5.8058 5.4013 4.4735 
32 13.1229 8.3082 6.3704 5.2959 
64 16.1327 10.986 7.2599 4.929 

128 19.1521 13.728 8.0569 6.7485 
256 22.1654 16.558 8.6381 6.5143 
512 25.1783 19.443 9.224 7.812 

1024 28.1845 22.369 9.7697 8.3497 
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8Conclusion  

Thus, herePAPR reduction techniques (SLM, PTS, PTS-ABC) in OFDM system are 
analyzed and found that the PTS-ABC has shown better performance with less com-
putational complexity as compared to other techniques. SLM and PTS are critical 
probabilistic plans for PAPR decrease, SLM can create autonomous different recur-
rence space OFDM signals, while the option OFDM signals produced by PTS are 
free. PTS isolates the recurrence vector into some sub-obstructs before applying the 
stage change. In this way, a portion of the unpredictability of a few full IFFT tasks 
can be kept away from in PTS, so it is more profitable than SLM if measure of com-
putational intricacy is restricted. PTS strategy is uncommon instance of SLM tech-
nique. For PTS strategy, the quantity of turn variables might be restricted in certain 
range. A suboptimal phase optimization scheme based on artificial bee colony (ABC-
PTS) algorithm, has shown efficient PAPR reduction in OFDM system with less 
complexity when compared with others. 
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Abstr act, Performance appraisal is a systematic 
description. Performance appraisal is the most essential 
need for the company’s development, so that’s why it is 
considered as one of the important and essential topic in 
recent trend of research. It is the basis of employee’s 
development. It is essential to plan, design and 
implement a useful and suitable performance appraisal 
system in every company. This study is conducted to 
analyze the effectiveness of performance appraisal 
system in Dairy Product Company in Chennai, India. 
The sampling technique used in this research is 
convenient sampling. Both primary and secondary data 
are used in this study. The collected data were analyzed 
and tabulated in a sequential manner in proper tables 
and charts. Employee’s effective performance is 
estimated by using various Statistical tools used for 
analyzing the data are Karl Pearson’s correlation, Chi- 
square test, Spearman’s rank correlation coefficient, 
Mann Whitney test, Cohen’s kappa.  

Keywords: Performance Appraisal, effectiveness, Mann Whitney test, Cohen’s 
Kappa test 

1 Introduction 

Performance Appraisal is a continuous process to evaluate the employee’s progress, 
successes and failures. Performance Appraisal to analyze the strengths and 
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weaknesses, and eligibility for their promotion or requirement of further training.  
Performance Appraisals had four  major objectives including the training and 
development of employees, salary reviews, planning job rotation and assistance 
promotions.[1] There are traditional as well as modern methods of performance 
appraisals  such as Straight ranking method, Paired comparison analysis, Field 
Review, Critical incident method, . Forced ranking, Management By Objectives, 360 
degree performance appraisal, Behaviorally anchored rating scales, Human resource 
accounting etc.  It was unknown exactly how the performance of the turnover of the 
firm which was influenced and effected by contextual factors as per context –
emergent turnover theory (CETT) [2] The HRM concept comprise all people under 
employment emphasized on employee attitude, knowledge, ability, experience.[4]The 
previous researcher have used regression analysis to relate farms productivity with 
farms age ,experience and efficiency measures. [5] Producer spend maximum time on 
employees training, supervision providing all new facilities spent less time on frame 
work, but more productive.[3] The most profitable expansions were highly correlated 
with modernizing facilities. But adding too many to increase in size of herd bring 
decline in return on asset and by expansion, the dairy firms were increase milk 
production and decrease in management and labor cost.[6] Employee skills are 
developed through  acquisition and development of a firms human capital by adopting 
good Human Resource Management  Practices. [7].This research focus on the 
employees performance of the production site of the dairy product company  in 
Chennai. Here the analysis of performance appraisal of these employees has been 
done to give necessary suggestion to improve the productivity of the firm. In India the 
packaged milk segment is dominated by Gujarat Co-operative Milk Marketing 
Federation (GCMMF),  which is the largest player. All other local dairy cooperatives 
have their local brands (For e.g. Gokul, Warana in Maharashtra, Saras in Rajasthan, 
Verka in Punjab, Vijaya in Andhra Pradesh, Aavin in Tamil Nadu, etc 

 
2 Conceptual Frame Work 

 
 
 

 

 
 

3 Objective Of The Study 
       Primary Objective: 
To study and analyze the effectiveness of performance appraisal system on 
employee’s efficiency in Dairy product company in Chennai. 
Secondary Objectives: 
•To determine the awareness level among the employees about the performance 
appraisal system adapted in the company. 

Planning and 
establishing 
standards 

Communicating 
expected standards 

Measuring the 
actual performance 

Comparing 
actual performance 

with standards 

Analyzing the 
result 

Decision making 
and taking suitable 

actions 
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•To verify the employees opinion towards the existing performance appraisal system. 
•To evaluate whether the performance appraisal system helps to improve the 
employee’s performance. 
•To give suggestions to improve the performance appraisal system in Dairy product 
company 
 
Calculation of Sample size: 
Sample size is determined by Slovin’s Formula : Sample Size=N/(1+N*e2)  
Where N = population size 
e= margin of error 
Here, the population is the number of employees working in production site=250,e = 
margin of error=5% 
Sample size = 250/[1+250*(0.05)2  ] = 153, but as per the convenience 150 samples 
has been taken for the research 

 
4 Research Methodology 
 

In a well-written standard operating procedures (SOPs) provide direction, improve 
communication, reduce training time, and improve work consistency. The SOP 
development process is an excellent way for managers, workers, and technical 
advisers to cooperate for everyone's benefit [10]. 
Descriptive research design is adopted in this study. Survey method used for primary 
data collection by distributing questionnaire to employees. Secondary data was 
collected from magazines, journals and reference materials from internet. There are 
150 Samples collected from the total population of 250 employees working on the 
production site of the dairy products. Convenient sampling technique is used for this 
study. Analysis of the collected data was done with the help of tables, graphs and 
statistical analysis tools like Karl Pearson’s correlation, Chi- square test, Spearman’s 
rank correlation coefficient, Mann Whitney, Cohen’s kappa [9]. 
 

5     Literature Review 
 

In 1960sthe trend of processing milk into various products initiated in Assam. Apart 
from Assam Tripura and Manipur were the highest milk producing states and with 
highest cross bred animals [12]. Performance appraisal is a positive approach towards 
motivation of employees as well as the management. In a firm Performance Standards 
should be defined and communicated to the employees for monitoring and comparing 
actual performance with expected standards  throughout the year [11] In 2015 there is 
a  study has been done to  intended and  understand the issues , challenges faced by 
dairy stakeholders in Indian Dairy Industry by Professor Sanjay & Bhagyasree which 
too focus on performance appraisal. However level of education, position in firm, 
gender and year of experience making a significant difference in turnover intention 
[8]. 
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6 Statistical Analysis 
 

6.1 Analysis Using Kar l Pearson’s Cor relation 
 
To determine the significant difference between the benefits and efficiency in 
performance appraisal system. 
Null hypothesis (Ho): There is no significant difference between benefits and 
efficiency in performance appraisal system. 
Alternate hypothesis (H1): There is a significant difference between benefits and 
efficiency in performance appraisal system. 
Observed data: 
 
Table 1. Observed data: benefits and efficiency in performance appraisal system 
 
Particulars  Benefits(X) Efficiency 

(Y) 
Strongly agree 10 10 
agree 95 95 
Neutral 45 40 
Disagree 0 5 
Strongly disagree 0 0 
 
Calculation:  
Table 2. Calculation: benefits and efficiency in performance appraisal system 
 

X X  Y 2 Y XY 2 
10 100 10 100 100 
95 9025 95 9025 9025 
45 2025 40 1600 1800 
0 0 5 25 0 
0 0 0 0 0 

 

 
                   = 32125/32650 
                 r   = 0.983 
Since r is positive, there is no significant difference between benefits and efficiency of 
employees through Performance Appraisal system. 
 
6.2 Analysis Using Mann Whitney 
 
To determine the relationship between improvement in employees through 
performance appraisal system and meeting out the business goals and objectives.  
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Null Hypothesis (Ho): There is a positive relationship between improvement in 
employees through performance appraisal system and meeting out the business goals 
and objectives.  
Alternative Hypothesis (H1

Table 3.    Improvement in employees through performance appraisal system.  

): There is no positive relationship between improvement 
in employees through performance appraisal system and meeting out the business 
goals and objectives.  

Particulars  Improvement through PAS Meeting out the 
business goal & 
objective 

Strongly agree 25 10 
Agree  95 100 
Neutral  25 30 
Disagree  5 10  
Strongly disagree  
Total  

0 
150 

0 
150 

 
Calculation:  
Table 4 .calculation of Ranks 

Formulae: 

 

 

 

Mean Of U
2

21nn
=  

 Variance Of U
12

)121)(21( ++
=

nnnn
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)(

)(
UV

UEU −
=  

 = 2.92 
  Zα (tab) = 7.815 

Order  Rank  
25 6.5 
95 9 
25 6.5 
5 3 
0  
10 
100 
30 
10 
0 

1.5 
4.5 
10 
8 
4.5 
1.5 

U 1
2

)11(121 Rnnnn −
+

+=  
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  Zα (tab) > Z cal 

Null hypothesis (H0) 

6.3 Analysis Using Cohen’s Kappa 

is accepted as the table value is more than the result obtained. 
This indicates that business goals and objectives are aligning with the continuous 
improvement of employee’s performance. 

To determine the relationship between interaction among appraiser - appraise and 
satisfaction on current performance of the system. 
Null hypothesis (Ho): There is positive relationship between interaction among 
appraiser - appraise and satisfaction on current performance of the system. 
Alternate hypothesis (H1):  There is negative relationship between interaction among 
appraiser - appraise and satisfaction on current performance of the system. 
k =  

Calculation of k value: 
Table 5 (a).  Calculation of k value 

Table 5 (b).  Calculation of k value in percentage 

Table 5 (c). Summary of Calculation of k value 

 

 

 

Expected Frequency = 0.5672 

k =  

k=   

 1-0.5672 

0.60-0.5672 

        = 0.0757 

 Null hypotheses is accepted , as the result of k is positive , which means its good for 
the firm to keep continuous interaction between the appraiser & appraise in order to  
satisfy and meet expected performance standards. 
 

Particular  Yes  No  Total  
Yes  60 40 100 
No  50 0 50 
Total  110 40 150 
    

Particular  Yes  No  Total  
Yes  .40 .26 .66 
No  .33 0 .33 
Total  .77 .26 .99 
    

Particular  Yes  No  
Yes  .4818 - 
No   - .0858 
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7        Findings 
 

Employees agreed that the performance appraisal is followed periodically in their 
organization. Employees felt qualification, experience, job knowledge and service are 
the basis of their grading system and they understood its importance. But  only few 
employees aware about the performance appraisal system in the beginning of their 
service. Most of the employees believe that this appraisal helps to improve their 
potential and agree that appraisal system provides opportunity for each employee to 
express their developmental needs .Overall employees are recognised and satisfied 
with their performance appraisal system.  collection of feedback from performance 
appraisal plays very important role in further improvement in their performance.  
 

8 Suggestions 
The firm’s management should be continuously interact and discuss the employee’s 
performance in order to aware about their challenges and motivate them for best 
performance in future. The managements in the organization should be aware of every 
individual’s inner emotions so that they can have good relationship with their 
employees.[8]In order to make it an ongoing process the time period for conducting 
the appraisal should be revised. Very selective persons should be appointed as 
performance appraisal panel that can do it in neutral and avoid subjectivity, as there is 
a positive relationship between the appraise – appraiser .Seniority has to be 
considered for promotional activities so that the employees would not have any 
dispute among them as employees benefited by performance appraisal. The employee 
should be well informed about his duties, obligations, role in job expected by the 
employer.  

9 Conclusions 
 

 From all above analysis, it is clear that there is a very good appraisal system was 
followed by the firm. There is strong link between interaction among appraiser - 
appraise and satisfaction on current performance of the system.  It was observed that 
performance appraisal help the firm to decide about employee’s promotion or transfer 
as well as their salary determination. So importance and satisfaction are two different 
aspects of Performance Appraisal system. The performance appraisal of the 
employees in Dairy milk products has been conducted up to the satisfactory level of 
the employees. The employees are made to perform fair and equitable compensation 
based on their performance in their work. 
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System 
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Abstract. with the increasing load demand and the increase of interconnections 
to meet the load demand, the system has to be operated not only economically 
but also securely. Nowadays in deregulated market the transmission lines are 
stressed heavily because of load demand and to operate economically. N-2 con-
tingencies are important enough to study for on line security assessment. In this 
paper, we had focused on contingency selection of N-2 transmission line con-
tingencies by using contingency screening and ranking methods, so we can dif-
ferentiate between critical and non critical contingencies and also measure the 
severity of the contingency.  

Keywords. Deregulated market, N-2 contingency, Critical contingencies. 

1 Introduction 

This instruction file for Word users (there is a separate instruction file for LaTeX 
users) may be used as a template. Kindly send the final and checked Word and PDF 
files of your paper to the Contact Volume Editor. This is usually one of the organizers 
of the conference. You should make sure that the Word and the PDF files are identical 
and correct and that only one version of your paper is sent. It is not possible to update 
files at a later stage. Please note that we do not need the printed paper. The ability of 
the system to operate in normal state during an event i.e. contingency is called as 
power system security. Power system security is important both during the planning 
and operational phase of the system. The power system network is classified into five 
operating states namely Normal, Alert, Emergency, Extremis and Restorative states 
based on, whether the Equality ‘E’ and Inequality constraints ‘I’ and also the security 
constraints of the system are satisfied which is represented in the below table [8,9]. 

                                   Table 1. operating states of PSS 

STATE CONDITION COMMENT 

Normal ‘E’, ‘I’ is satisfied. Security constraints are satisfied, 
Secure state. 

Alert ‘E’ is satisfied and ‘I’ is in 
danger of violation. 

Decrease in Reserve margins, 
Preventive control action and 
Unsecure state. 
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Emergency ‘E’ is satisfied and 
‘I’ is violated. 

Severe disturbance, Heroic actions 
should be initiated. 

Extremis ‘E’, ‘I’ is violated. Emergency control action. 

Restorative ‘I’ is satisfied. 
‘E’ is not satisfied 

System transits to Normal or Alert 
state 

 
Power system security can be classified into static steady state system security, transi-
ent stability system security and dynamic stability system security. In this paper static 
steady state system security is considered and we will consider line flows and voltage 
profile at buses and in Transient and dynamic stability security we focus on angle and 
frequency stability besides line flows and voltages [2,7].  
 The power system equipment are designed to operate at certain limits and are pro-
tected by using automatic devices [6]. In case of any disturbance, which results in 
violation of the limits, it will make the protective device to operate and if this disturb-
ance causes any further switches to operate, other equipment will be out of service. If 
this process of cascading events continues, the complete system or parts of it may 
collapse, which is referred as system Blackout 
 Contingency is defined as removal or outage of power system equipment when it is 
failed to operate. We have power outage which means removal of both real power i.e. 
generators and reactive power i.e. shunt compensators and we also have branch out-
age i.e. the outage of transmission line and transformers. In this work transmission 
line outages are considered. 
 Multiple contingencies are given importance in a deregulated environment; these 
cascaded events are havoc to the system [3], and the number of possible multiple 
contingencies is greater for the system when the size of the system increases which is 
given by the formula 
 

                                    �Nk� = N!
(N−k)!k!

                 (1)    

                                                                      
          where  ‘N’ No. of Power system components 

                        ‘k’  No. of outages  
In this work we have considered N-2 Contingency analysis of transmission lines 
which is given by the formula, 
 

                �L
2� =  L(L−1)

2
                 (2)                                                           

            Where ‘L’ is the no. of transmission lines. 

Contingencies are caused by faults, improper function of protective equipment, insuf-
ficient reserve margins etc. Multiple transmission line outages are due to bad weather 
conditions (lightening), accidents (falling of towers) and faults [2]. Number of N-2 
contingencies increase with size of the system and based on contingency having lim-

1090



ited geographical effect, two screening algorithms are developed and they are pre-
sented in next section. Further the screened contingencies are ranked using perfor-
mance index [1, 3, 5, 10]. 
 Fast decoupled load flow method has been used during ranking as it is able to per-
form for three simultaneous outages i.e. (N-3) and we can use base case for calculat-
ing different outages instead of flat voltage start and it has also got more speed and 
less memory when compared with other load flow methods [4,11]. 
 The paper is structured as follows: In section 2 we will see Contingency selection. 
In section 3 we will see Algorithm and Flowchart. In section 4 we will see Test case 
and Results. In section 5, we will see Conclusion and Future scope respectively 

2  Contingency selection 

Based on the literature survey done this methods are best for N-2 contingency Selec-
tion. Contingency screening and ranking falls under this category, screening algo-
rithms and real power performance index are explained below. In order to avoid cal-
culation of large number of possible N-2 contingencies in which most of them will be 
Non-critical and to reduce the computational effort involved we are using these 
screening algorithms to screen critical contingencies from the list of possible contin-
gencies and to know the severity of contingencies we are ranking the contingencies. 
As these algorithms are applicable only for change in MW flows in line we have con-
sidered real performance index to rank the contingencies in later part. LODF algo-
rithm uses sensitivity data, whereas Line overload algorithm uses line flows and line 
limits also. The advantage of LODF algorithm is it detects the pairs which result in 
violation only after the second outage. We are doing this without solving the full set.  

2.1 LODF screening algorithm 

1. Calculate L2

2. Choose a value of LODF, d
 LODF values for N-1 contingency. 

* and all the values above d* 

3. From the above list all the possible N-2 Contingencies are combined. 

 are recorded and 
make a list. 

4. Remove the non unique elements from the above list and the remaining 
combinations are critical contingencies. 

   By varying the value of d*, size of the structure/list can be varied. For a well cho-
sen value of d*

2.2  LINE OVERLOAD screening algorithm 

 the list will be sparse.  

1. Calculate L2

2. Choose a value  for line overload, O

 LODF values for N-1 contingency and line flow and limit 
information. 

* and all the values above O*  are 
recorded and make a list. 
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3. From the above list ,N-2 Contingencies are made by combining the entries 
in the tracking list with every other line in the system. 

4. Remove the non unique elements from the above list and the remaining 
combinations are critical contingencies. 

2.3 Contingency ranking 

1. Real  Performance Index (PIMW
 

) 

To measure the change in MW line flows of the system during a contingency 
is given by Real performance index. 
 

                           PIMW

Where, 

=   ∑ W
2n

L
i=1 ( Pi

Pmax
)2n                                             (3)                                                   

L is the number of transmission lines of the system 
n is an exponent and value is between 1 to 5 
W is a real non-negative weighting factor  
Pi 
P

is the line flow through the line i 
max is the maximum flow through the respective line 
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3 Algorithm and Flowchart for N-2 contingency analysis  

3.1 Algorithm of the N-2 contingency Screening and ranking of  an IEEE test 
system 

1. Read the given load flow data of the system. 
2. Run the load flow for the base case without any outages on the system. and 

Calculate the LODF values and line flows for  all possible N-1 
contingencies.  

3. Apply the LODF screening algorithm and Line overload screening 
algorithm for different values of d* and O* respectively. 

4. Choose a best value for d* and O* and select all the pairs that are obtained 
by the above process. 

5. Model a N-2 contingency from the above list and run the load flow for the 
case. 

6. Line flows for the above case are calculated and real performance index 
(PIMW) is calculated. 

7. Repeat the steps 5 and 6 for the remaining cases that are screened from 
above process. 

8. Rank the contingencies based on their values. 
9. We obtain the critical contingencies based on their severity from the above 

list. 

3.2 Flow chart of the N-2 contingency Screening and ranking of  an IEEE test 
system 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Solve The Load Flow For Base Case   Using Fdlf & Calculate   The Lodf Values And Line 
Flows For All Possible N-1 Contingencies.  

 Choose Best Values For D* And O* And Select All The Pairs Obtained By Above Pro-
cess 

     Apply Lodf Screening Algorithm And Line Over Load Screening Algorithm For Different 
Values Of D* & O* Respectively 

i=1 

     START 
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 YES 
                                            NO 
 

                                                                                                                                                                                                                      
                                       

                        Fig.1.  Flowchart of N-2 contingency screening and ranking algorithm 

4 Test Case and Results  

The above screening algorithms and ranking is applied for an IEEE 6 bus system and 
number of possible N-2 contingencies are 55 as 11 transmission lines are available on 
this system.  

Calculate The Line Flows And Calculate   Pimw For The 
Above Case. 

    Sort The  
Calculated 
     Pimw  Values 
      

    STOP 

Solve The Load Flow For The Above   N-2 Contingency Case. 

Do All 
Cases 
Done? 

i=i+1 
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Fig.2.  single line diagram of an IEEE 6 bus system. 

The results of LODF screening and line over load screening algorithm are presented 
below, in IEEE 6 bus system 52 contingencies are credible contingencies. Screening 
algorithms are implemented in Power simulator package and ranking methods are 
implemented in Mipower software package. 

4.1 Contingency screening 

Table 2. LODF screening algorithm for different d* 

  
S.NO 

d* 
CAPTURED  

VALUE MISSED 

1 15 52 0 

2 17.5 50 2 

3 20 44 8 

4 22.5 39 13 

5 25 30 22 
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Table 3. Line overload screening algorithm for different O* 

S.NO OVER 
LOAD 
O* 

CAPTURED MISSED 

1 95 49 3 

2 98 45 7 

3 100 40 12 

4 105 34 18 

5 110 27 25 

4.2 Contingency ranking: 

Table 4. PIMW

LINES 

 values of N-2 contingency 

PIMW RANK 
 

LINES PIMW RANK 
L4L9 6.53E+01 1 

 
L5L6 9.24E+00 18 

L8L9 6.16E+01 2 
 

L4L5 8.75E+00 19 
L2L5 6.11E+01 3 

 
L3L5 8.47E+00 20 

L7L9 2.92E+01 4 
 

L2L8 8.29E+00 21 
L5L9 1.55E+01 5 

 
L8L11 8.17E+00 22 

L2L9 1.43E+01 6 
 

L6L8 7.92E+00 23 
L5L8 1.40E+01 7 

 
L2L3 7.74E+00 24 

L3L9 1.24E+01 8 
 

L7L8 6.97E+00 25 
L1L5 1.05E+01 9 

 
L4L8 6.68E+00 26 

L3L8 1.05E+01 10 
 

L1L2 6.62E+00 27 
L9L11 1.03E+01 11 

 
L8L10 6.60E+00 28 

L1L9 1.01E+01 12 
 

L1L8 6.25E+00 29 
L9L10 1.00E+01 13 

 
L2L10 5.96E+00 30 

L6L9 9.94E+00 14 
 

L2L4 5.95E+00 31 
L5L11 9.78E+00 15 

 
L2L7 5.89E+00 32 

L5L7 9.70E+00 16 
 

L2L11 5.89E+00 33 
L5L10 9.30E+00 17 

 
L3L7 5.75E+00 34 

LINES PIMW RANK 
 

LINES PIMW RANK 
L3L6 5.72E+00 35 

 
L1L7 4.69E+00 44 

L3L11 5.62E+00 36 
 

L7L10 4.68E+00 45 
L2L6 5.32E+00 37 

 
L10L11 4.56E+00 46 

L3L10 4.96E+00 38 
 

L6L11 4.55E+00 47 
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L7L11 4.91E+00 39 
 

L4L11 4.46E+00 48 
L1L3 4.89E+00 40 

 
L1L11 4.39E+00 49 

L3L4 4.79E+00 41 
 

L4L6 4.31E+00 50 
L4L7 4.75E+00 42 

 
L4L10 4.25E+00 51 

L6L7 4.70E+00 43 
 

L1L6 4.24E+00 52 
 

5 Conclusion and Future Scope 

Contingency analysis is important part of the PSS. It gives the operator knowledge of 
critical contingencies. In a large power system network, the effect of contingencies 
have limited geographical effect, based on this  fact two screening algorithms are 
developed to determine the critical contingencies and later the screened contingencies 
are ranked using performance indices to measure the severity of contingencies. Later 
the critical contingencies are fully evaluated and the operator will take necessary ac-
tions in case of any such event have occurred on the system. 
 FACTS devices are used to improve the performance of the system. Especially 
series controllers like TCSC, TCR are used to improve the line flow on the line and 
shunt compensators are used to improve the voltage profile at the bus. State estima-
tors can also be used to improve the measurements taken by the system.  
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Moderation Effect of Family Support on Academic 
Attainment 

Dr.Jainab Zareena 

Saveetha School Of Engineering, Saveetha Nagar, Thandalam, Chennai – 602105, India. 

Abstract. Self-confidence is an important factor for the determination of 
success. The level of self-confidence gets varied among individuals. The pre-
sent study investigates the relationship between the variables, self-confidence 
and academic attainment. Adapted questionnaire is employed. Primary data is 
obtained from one hundred engineering students studying in a private college at 
Chennai region, India. The role of moderator variable, ‘family support’ in 
strengthening the relationship between the independent variable, self confidence 
and the dependent variable, academic attainment is explored.  Descriptive and 
inferential statistic is used for data analysis. The study indubitably proved the 
existence of correlation amongst the variables. The present study would serve 
as a guide for parents, educational institutions, and students. 
 

       Keywords Self-confidence, Academics, Accomplishment, Goal-oriented, 
Family support. 

1 Introduction   

                  
 Self-confidence is an interesting concept in the field of behavioral science. Many 
psychologists carried out research in this area and derived various remarkable facts. 
Many of us think that the concept ‘Self-efficacy’ and ‘Self-confidence’ is same. Ban-
dura (1977) defined Self-efficacy as, “the belief in one’s capabilities to organize and 
execute the courses of action required to manage prospective situations." Self belief is 
obviously essential to succeed in life. ‘Self-efficacy’ refers to the achievement of task 
for a specific condition.   Whereas ‘Self-confidence’ refers to the attainment of goal in 
all kind of situation. 
  In general, an individual having a desire to succeed in whatever he/she takes up is 
called as Self-confidence. Therefore, the concept ‘Self-confidence’ and ‘self-efficacy’ 
is different. Earlier research studies focused on identifying the role of Self-confidence 
in terms of predicting academic success. For example a study conducted by Karimi 
and Saadatmand (2014) proved the existence of relationship between the variables, 
self-confidence and academic attainment.  
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  Further, Verma (2017) carried out research to identify the self-confidence level of 
students with regard to gender, locality and field of study. The data was collected 
from two hundred students studying different branches in the University of Jammu. 
Among two hundred respondents, hundred were male and the remaining hundred 
were female. It was found that the students studying in different streams have varied 
self-confidence level. The study recommended the teachers and parents to instill a 
sense of confidence among students.  
  Similar study conducted by Baumeister et al. 2003; Hattie, 2008; Fiske and Taylor, 
2013; concluded that self-belief play a major role for attaining academic success. 
Though number of research studies is conducted in this area, no study has viewed the 
variable ‘family support’ as a moderator for predicting academic attainment. The 
present study identifies the role of moderator variable, family support in strengthening 
the relationship between the independent variable, self-confidence and the dependent 
variable, academic attainment. 

 
Fig.1. Conceptual Framework of the Study 

1.1 Tools and Techniques 

It was really a very challenging task to get the filled-in data from the students belong-
ing to different branch of study. Therefore, the convenient sampling method is used. 
The data was collected from one hundred engineering students studying third year in a 
private college at Chennai region, India. Adapted questionnaire is used for the study. 
Totally, the questionnaire consists of thirty questions. Ten questions are used for 
measuring each variable. The study employed Lickerts five point rating scale. De-
scriptive and inferential statistic is used for interpreting the results. The results re-
vealed inter correlation amongst all the questions significantly.  The calculated 
Cronbach’s alpha value is 0.81 for the variable self-confidence, 0.87 for the variable 
family support, and 0.86 for the variable academic attainment respectively.          
  Construct and convergent validity is assessed using confirmatory factor analysis 
(CFA). The present study produced the values recommended by Bentler, 1990; Kline, 
1998; and Baumgartner & Hombur, 1996. The results are tabulated as follows in table 1. 
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Table 1. Validity Assessment – Confirmatory FTTT actor Analysis (CFA) Variables 

 

                   

No.of 
questions 

before 
CFA 

CMIN/  
DF 

p 
value 

GF
I 

A
GFI 

CF
I 

R
MR 

RMS
EA 

No.of 
questions 
after 
CFA 

Self-
confidence 15 1.829 

0.8  
57 

0.9
99 

0.9
97 

1.0
00 

0.0
02 

0.00
0 

10 

Family 
support 

12 1.388 
0.5

51 
0.9

99 
0.9

91 
1.0

00 
0.0

10 
0.02

0 
10 

Aca-
demic 
attainment 

12 1.441 
0.0

95 
0.9

95 
0.9

93 
1.0

00 
0.0

14 
0.00

0 
10 

 
 

2 Results 

 The demographic details of the respondents are tabulated below in table 2. 

                     Table 2. Demographic Details of the Respondents 

 
 

S.N
o 

Variables Category 
Num

ber 

1 Gender 
Male 50 

Female 50 

2 Age 
20 – 22 years 93 

23 years and above 7 

3 Branch 
CSE & IT 60 

EEE, ECE & Mechanical 40 

4 Year 
Final year engineering stu-

dents 
100 
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 Pearson correlation coefficient analysis is calculated to find the relationship be-
tween the variables. The result is tabulated as follows in table 3. 

        Table 3. Pearson correlation analysis - Male and Female respondents 

Academic attainment 

 Male   Female 

   
Variables 

r value p value r value p value 

Self-confidence 
.883 .000** .891 .007** 

Family support 
.823 .000** .889 .000** 

The result revealed high positive correlation. Comparatively, r value is higher for 
the female respondents than the male respondents. Based on the findings it is inferred 
that the self-confident student with family support will be academically good. 

Note: **p< .01, *p< .05, ns = not significant 

 The moderation effect is tested using moderator multiple regression analysis. 
 
                      Table 4. Moderator Multiple Regression Analysis 

 

 

Variables 

Male respondents Female respondents 

  

Beta Sig. Beta Sig. 

     

Self-Confidence 0.571 .000** 0.446 .000** 

Family support 0.423 .000** 0.571 .000** 

Self-confidence x Family support 0.633 .000** 0.512 .000** 

Note: **p< .01. 

With regard to male respondents, the above table illustrates that the interaction 
term (Self-confidence x Family support) highly influences the dependent variable 
followed by the variables Self-confidence and family support respectively.  

Considering female respondents, ‘family support’ is highly found to influence the 
variable academic attainment followed by the moderation effect (Self-confidence x 
Family support) and Self-confidence respectively. Based on the findings it is inferred 
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that the moderator variable, ‘family support’ strengthens the relationship between 
independent and dependent variable. 

 
 

3  Conclusion 

The study undoubtedly proves that the moderator variable (family support) play a 
major role in terms of predicting the academic attainment. At home, parents should 
provide a good supporting environment to their children such as switching off musical 
or other video gadget during study hours, no quarreling among the family members, 
offering healthy food, providing separate place for learning, encouraging to partici-
pate in study related events/symposiums, and so on. This would definitely motivate 
students for attaining academic success. The study concludes that the family members 
are also equally responsible even though the child has self interest in academic at-
tainment. 
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Abstr act. Partial shading restrains the output of photovoltaic (PV) system, as 
mismatch losses are prominent when shade dispersion is uneven in an array. 
Partial shading (PS) is unavoidable in residential installations and it is therefore 
essential to improve the output under such conditions. Strategies that              
reconfigure the shaded panels or alter the interconnections are generally 
adopted to improve the yield under PS conditions. The static reconfiguration 
technique that is based on puzzle pattern has an edge over the dynamic       
technique as it voids the usage of sensors, switches and complicated           
computations and hence offers an efficient and economically viable solution in 
addressing the partial shading issues in small scale installations. This paper 
proposes three new shade resilient structures (SR1, SR2 and SR3) and analyses 
the performance under six different shading cases that mimic the real world 
shading scenarios.  

Keywords: Photovoltaic, Partial shading, Static reconfiguration, Mismatch 
losses, TCT, Shade resilient. 

1   Introduction 

Copious availability besides being a clean source of energy has made power          
generation using solar photovoltaic system an attractive alternative to fossil fuels. 
There has been a significant increase in the small-scale installations in recent years 
owing to the reduced cost per watt and the initiatives/incentives offered by the       
government. These small-scale installations are usually integrated to the building on 
its rooftop or facade. When mounted on the rooftops or building facades, the panels 
may be shaded by trees or nearby structures and hence the panels in the PV array may 
not receive uniform irradiation. The PV array is then said to be partially shaded and 
generates power that is lesser than the expected value. Therefore, to meet the design 
specifications, the PV array is to be upsized and this in turn will increase the capital 
cost significantly, making deployment of PV system less affordable. 

The situation is more common in urban installations and shading is inevitable in 
such cases owing to space constraints. When a panel is shaded, it imposes current 
limitation, and the shaded panel gets reverse biased when forced to violate the      
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limitation resulting in the formation of hot spots [1].  Inclusion of bypass diodes, 
however leads to several peaks in the voltage-power (V-P) characteristic curve and 
the condition demands a sophisticated algorithm to track the maximum power.     
Conventional algorithms fail to recognize the global peak among the several local 
peaks [2-3].  

In general, the effects of partial shading [4-5] can be alleviated and the output 
power can be enhanced by altering either the power-conditioning unit or PV array's 
architecture. The interconnection scheme between the panels plays an important role 
in determining the power generation under PS conditions [6]. Among the basic     
interconnection schemes, the series scheme is vulnerable to shades and the parallel 
scheme is resilient. It has been proved in literature that TCT interconnection scheme 
yields better under partial shaded conditions when compared to the other derived 
configurations like series-parallel (SP), honey comb (HC) and bridge link (BL).  

The position (spot) the shaded panels occupies in an array or the distribution of 
shade among the rows is another key factor that dictates the output power generation. 
The mismatch can be nullified or reduced largely by dispersing the shade uniformly 
all over the array. This is achieved by either shifting the position of panels in the array 
or changing the interconnections in accordance with the prevailing shading           
conditions.  The electric array reconfiguration schemes alter the number of panels 
connected in series and parallel so that the PV array generates a constant power under 
all operating conditions [7]. Later, soft computing techniques were involved to select 
the best suited interconnection scheme to maximize the power generation under PS 
conditions [8]. The selected scheme is implemented by triggering suitable switches 
(electromechanical or semiconductor switches) coupled with the panels. The adaptive 
reconfiguration scheme connects appropriate number of panels from the adaptive 
bank to each of the row of fixed TCT bank through a matrix of switches [9].  All these 
dynamic methods involve complex computations, more number of switches and   
sensors besides a sophisticated control algorithm. These limitations are addressed in 
static reconfiguration schemes. 

In the first proposed static configuration scheme, the spot of each of the panel 
within the array is decided by a SuDoKu pattern. Poor shade dispersion and          
dependency of output on the chosen SuDoKu pattern are the major bottlenecks of this 
scheme. The nonuniqueness of SuDoKu pattern for a given array size makes the   
selection difficult as each pattern would result in different shade dispersion and power 
generation. Besides, wiring gets complicated with the size of the array, as the panels 
are not uniformly displaced. These limitations has led to the development of other 
reconfiguration schemes based on puzzle patters like magic square (MS), latin square 
(LS), fixed configuration, optimal TCT and static shade tolerant (SST)      structure 
[10-14]. This approach does not involve sensors, switches or a control    algorithm 
and hence offer an economical solution to the small scale installations. 

This paper proposes three such static shade resilient algorithms (SR1, SR2 & SR3) 
to find out the position of panels by simplified equations. The panels are placed in an 
ordered way resulting in uncomplicated wiring. The performance of proposed      
algorithms is analyzed for a 6×6 array under various shading conditions in Matlab/ 
Simulink environment. The single diode model of the 37Wp PV panel and it's      
electrical characteristics are presented in section 2. The proposed shade resilient 
structures are analyzed and the results are compared in section 3 and 4 respectively. 
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2   Modeling of PV panel  

Assessing the performance of the proposed shade resilient TCT schemes and the 
traditional TCT scheme under PS conditions call for a mathematical model that 
imitate the real panel. The circuit model of 37 Wp PV panel is developed based on the 
single diode PV model. The single diode model represents PV cell as current source 
shunted by a diode as presented in Fig. 1.a. Thirty six cells are connected in series to 
form the 37 Wp panel. The developed model is fine tuned such that it emulates the 
physical PV panel. The specification of the 37 Wp
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this work is given in Table 1. The current and voltage of a PV panel are related by 
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where, Iph is the photovoltaic current, Io is the saturation current, a is the diode 
ideality factor, Rse is the series resistance and Rsh is the shunt resistance, Vpanel and 
Ipanel are the panel voltage and current respectively and Vt = NskT/q is the thermal 
voltage. Ns

 

 is the number of cells in series, k is the Boltzman's constant, T is the 
temperature and q is the electric charge. 

Table 1.  Specification of the 37 Wp

Specifications 

 Solkar PV Panel 

Values 
Open circuit voltage (Voc 21.24 V ) 
Short circuit current (Isc 2.55 A ) 
Maximum power (Pm 37.08 W ) 
Voltage at maximum power (Vm 21.06 V ) 
Current at maximum power (Im 2.245 A ) 
No. of cells in series 36 
No. of bypass diodes 1 

 
The simulated results are validated against the data sheet values at strategic voltage 

points. The simulated characteristic curves of the 37 Wp panel at standard temperature 
of 25o

 The V-P characteristics exhibit single peak as the irradiation received by all the 
cells in the panel is assumed to be the same. It can be inferred from Fig. 1 that the PV   
current and peak power reduce significantly with irradiation. 

C and different irradiation conditions are presented in Fig. 1.b.  
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Fig. 1. (a)  Equivalent circuit (b) Simulated characteristics of PV panel for different irradiation 
levels 

Variation in voltage with regard to irradiation is relatively less and hence it is 
neglected in the analyses presented in this paper. When T is equal to Ti

n
pvnph G

GII =

, eqn. 2 
becomes 

 (3) 

 
The ratio of actual irradiation to the nominal irradiation of 1000 W/m2 is called the 

shading factor (SF). It is evident from the eqn. 3 that the Iph depends directly on the 
SF and the PV current can be expressed as SFIm

3    Static Shade Tolerant Array Configuration 

. 

The dynamic reconfiguration technique alters the interconnections between the panels 
or equalizes the row current of the shaded TCT array. The major limitation of this 
technique is that it requires more number of sensors to sense the prevailing shading 
conditions and switches to change the connectivity among the panels. Besides, the 
computational complexity increases with array size as the reconfiguration is online or 
dynamic in nature. Alternatively, the static reconfiguration technique employs an 
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offline strategy to disperse the shade uniformly all over the TCT array. In these static 
strategies, the panels that electrically belong to the same row of the TCT array are 
placed physically in different locations in each of the rows. The location of panels is 
determined offline either by puzzle patterns like SuDoKu, magic square and Latin 
square or by algorithms. The panels are positioned according to the chosen pattern 
and connected in TCT fashion. 

4   Proposed Shade Resilient schemes 

The reality that the power generation of a PS array can be enhanced by equalizing the 
row current of the TCT array has led to the formulation of three new shade resilient 
(SR) structures namely SR1, SR2 and SR3. These algorithm based shade resilient 
schemes proposed in this work determines the location of individual panels in an 
array by computing the separation factor 's' or the shift factor 'd'. These factors give 
the distance of separation between two successive panels in the reconfigured PV 
array. The way these factors are computed has led to the formulation of three new SR 
schemes called SR1, SR2 and SR3.  

In the first scheme SR1, the separation factor 's' is equal to floor (√m), where 'm' is 
the number of rows. The first column panel indices are fixed and the subsequent 
column indices are obtained by adding 's' with them. The procedure to estimate the 
position of the panels in SR1 scheme is given below. 

Yi j=  X k j (4)   for i=1, 2, ..., m and  j= 1,  2, ..., n  

s = floor(√m); y = floor(m/2) (5) 

The row index k = (i +(j-1) *s) for j < y ; (6) 

k = (i +(j-1) *s)+1 for j > y ;  (7) 

if k < m, then k = k (8) 

else k = k-m (9) 

 
For example, the separation factor (s) for a 6×6 array is 2. The index assigned to 

the first row first column panel is '1'. The indices of the other panels that will be 
positioned in subsequent columns of the first row are assessed by eqn. 6 or eqn. 7. If 
the resulting index is greater than 6, the index is corrected by subtracting 6. A 
correction factor of '1' is added if the resulting index is assigned already. The first row 
indices are obtained for a 6×6 array as tabulated in Table 2. The resulting structure is 
presented in Fig. 2. with all the first row panels highlighted. 
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Table 2.  Location of panels in SR1 scheme 

Column index Row index Panel Index 
1 1 11 
2 1+ 2 = 3 32 
3 1+ 4 = 5 53 
4 1+ 6 + 1= 8; 8 > 6 ;Hence, 8 - 6 = 2; 24 
5 1+ 8 + 1 = 10; 10 > 6 ;Hence, 10 - 6 = 4; 45 
6 1+ 10 + 1= 12; 12 >6 ;Hence, 12 - 6 = 6; 66 

 
4.1 The second and the third scheme SR2 & SR3 

In the second SR scheme (SR2), the location of first panel (first row and first 
column) is fixed and the remaining panels in the first row are shifted to various depths 
by calculating a shift factor 'd' which is equal to √m. Two different arrangements 
(SR2 & SR3) are possible if the calculated shift factor is fractional (for odd number of 
rows).  The location of the first row panels in the proposed SR2 and SR3 
arrangements are determined as follows 

 

Yk j =  Xi j (10)   for i=1, 2, ..., m and  j= 1, 2, ..., n  

For the second scheme SR2, 

d = floor(√m); y = ceil(√m)  (11) 

The row index k = (i +(j-1) *d) for j< y ; (12) 

k = (i +(j-1) *d)+1 for j> y ;    (13) 

if k< m, then k = k; else k = k-m (14) 

For the the third scheme SR3, 

d = ceil(√m); y = floor(√m) (15) 

The row index k = (i +(j-1) *d) for j< y ;   (16) 

k = (i +(j-1) *d)+1 for j> y ; d = floor(√m)     (17) 

if k< m, then k=k; else k1=k-m ; (18) 

if k1< m, then k = k1; else k = k1+1-m;  (19) 

1109



The formulation of the two structures is given below for a 6×6 array. The depth of 
shift  'd' is 2 and 'y' is 3 for SR2. The location of the row first column panel (X11) is 
fixed as '11' (the first index represents the row and the second the column). The first 
row second column panel (X12) is shifted by three rows down as calculated and the 
new location is determined as '32'. The first row third column panel (X13) is shifted by 
five rows and the location is '53'. The shift for the  fourth column panel (X14

Table 3.  Location of panels in SR2 scheme 

) is 
calculated to be 8 rows and as this is greater than the number of rows, the calculated 
shift is reduced by '6'. The resulting shift is 2 and hence the location is '24'. Similarly 
the shift for the fifth and the sixth rows are calculated and the locations are 
determined to be '45' and '66' respectively. The formulation is tabulated in Table 3. 

Column ( j) Depth of shift (k) First row panels Location of first row panels 

1 1 11 11 
2 3 12 32 
3 5 13 53 
4 8-6=2 14 24 
5 10-6=4 15 45 
6 12-6=6 16 66 

In case of SR3, the third arrangement, for the 6×6 array the depth of shift 'd' is 3 
and 'y' is 2. The difference between the SR2 and SR3 lies in the depth of separation 
'd'. If the number of rows is a perfect square, then SR2 and SR3 are the same. The 
shift in the first row panels are calculated as in SR2 arrangement but with a shift 
factor ('d') of 3 and the resulting location of panels are presented in Table 4. 

Table 4.  Location of panels in SR3 scheme 

Column ( j) Depth of shift (k) First row panels Location of first row panels 

1 1 11 11 
2 4 12 42 
3 8-6=2 13 23 
4 11-6=5 14 54 
5 14-6=8+1-6=3 15 35 
6 17-6=11+1-6=6 16 66 

The arrangement of panels as determined by the three proposed schemes (SR1, 
SR2 and SR3) is presented in Fig. 2. The first row panels are highlighted and it can be 
seen that the schemes resulted in three different arrangements. The panels that belong 
to the same row are connected in parallel and the six parallel strings are connected in 
series resulting in TCT configuration. 
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Fig. 2. The proposed SR arrangements 

These arrangements are tested with the test shade patterns presented in Fig. 3. In 
the first shade pattern the shade is narrow and long. The second shade is categorized 
as wide & short and third shade pattern is the combination of the first and the second 
shade pattern. In the conventional arrangement the first two rows are heavily shaded 
and the ensuing mismatched row currents eventually reduce the output power.    
However, in the SR schemes, the shade is dispersed all over the array with the third 
SR scheme resulting in the least IEF of 0.016.  In the fourth shade pattern, the last 
three rows are shaded. The fifth shade pattern which can be categorized as short & 
narrow, has the last two rows shaded. The sixth shade also belongs to short & narrow 
category and the pattern has four shaded panels.   

 

Fig. 3. Test shade patterns 

The distribution of shade is quantized by a factor called irradiation equivalence 
factor (IEF) [14] given by 

1000
rows) individual ofG min(mean -rows) individual ofG max(mean 

IEF =  (20) 

This factor is a merit indicator that quantifies how good the shade is dispersed and 
in turn, the current limitation imposed on the array. Lower the factor, better the 
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dispersion and energy yield. The efficacy of the three proposed schemes is analyzed 
in terms of the IEF tabulated in Table 5 and the maximum output power is analyzed in 
the further sections. 

Table 5. Irradiation equalization factor 

Scheme Shade 1 Shade 2 Shade 3 Shade 4 Shade 5 Shade 6 

SR1 0.083 0.083 0.091 0.02 0 0.08 

SR2 0.083 0.083 0.091 0.02 0 0.08 

SR3 0.083 0.083 0.016 0.15 0.23 0.08 

The IEF is the same for all the SR schemes for the shade patterns 1,2 and 6. This 
will eventually result in the identical maximum power. In case of shade 3, the shade     
dispersion is better in SR3 and hence the IEF is better.  The shade dispersion is better 
for SR1 and SR2 schemes for the fourth shade and hence the two schemes will yield 
maximum output power.  In case of the fifth pattern, the dispersion is uniform that the 
IEF is zero for the first two schemes. The output of the three proposed SR schemes 
under six test shade patterns are summarized in Table 6. The 6×6 array can deliver 
1332 W under standard conditions of 1000 W/m2 and 25o

Table 6. Performance of all SR arrangements 

 C. 

Output Power (W) 

Shade pattern SR1 SR2 SR3 
1 1073.1 1073.1 1073.1 
2 1121.9 1121.9 1121.9 
3 1002.5 1002.5 1016.2 
4 1136 1136 1105.2 
5 1172.2 1172.2 1120.9 
6 1250.1 1250.1 1250.1 

It can be inferred that SR1 and SR2 schemes perform better in almost all the cases. 
Though the SR3 yields better under shade 3, the difference in extractable power is 
less. Moreover, for short & narrow shades, SR3 yields lesser than the other two    
arrangements. The results are pictorially represented in Fig. 4. It can be concluded 
that SR1 or SR2 arrangement may be adopted to enhance the output power under 
partially shaded conditions. The performance of the three proposed SR schemes are 
compared with the conventional TCT and the Sudoku scheme under the six test shade 
patterns presented in Fig. 3.  The resulting VP curves are presented in Fig. 5. and the 
maximum powers are tabulated in Table 7. 
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Fig. 4. Performance of the proposed schemes 

 

 

 
Fig.5. Comparison of V-P characteristics for the test shade patterns 
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Table 7. Output power generated by various static schemes 

Power (W) 

Configuration Shade 1 shade 2 Shade 3 Shade 4 Shade 5 Shade 6 
TCT 1038 872.6 827.5 1017.9 962.7 1201 
SuDoKu 1073.1 1121.9 1014 1119.8 1120.9 1250.1 
SR1 1073.1 1121.9 1002.5 1136 1172.2 1250.1 
SR2 1073.1 1121.9 1002.5 1136 1172.2 1250.1 
SR3 1073.1 1121.9 1016.2 1105.2 1120.9 1250.1 

The conventional TCT arrangement yields lesser output power under all the 
shading conditions as the shade is concentrated in few of the rows. The currents of the 
shaded rows are lesser than that of the non-shaded or lightly shaded rows. The 
mismatch in the row currents causes mismatch losses and reduced the power yield. 
The static schemes on the other hand disperse the shade all over the array thereby 
minimizing the mismatch and the associated losses that eventually enhances the 
output power. It is evident from the data presented in the above table that the static 
schemes perform better under shaded conditions. Among the static schemes, the 
SuDoku based scheme depends on the choice of the puzzle pattern. Certain patterns 
result in better shade dispersion, while certain others not. The proposed schemes 
make use of simple calculations to formulate the arrangement of panels so as to result 
in better shade dispersion under all shaded conditions. The simplicity, scalability and 
the optimized performance of the proposed SR1 and SR2 schemes may help in 
enhancing the yield of the PV array under partially shaded conditions in small scale 
PV installations. 

5   Conclusion 

The paper has proposed three new SR arrangements based on simple calculations to 
enhance the output power under partial shaded conditions. The proposed formulation 
arranges the panels with uniform displacement as dictated by the array size and    
ensures better shade dispersion and simple cabling. The equations to determine the 
position of the panels for 6×6 array, the shade dispersion and the performance under 
six test shade patterns are also presented in detail. The effectiveness of the proposed 
schemes is compared for the test shade patterns and it is found that SR1 and SR2 
schemes perform better under shaded conditions. The simplicity, scalability, static 
nature and simple wiring of these static schemes offer an economical solution for 
shading issues in small scale urban building integrated PV installations where partial 
shading is much pronounced. 
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Abstract. As Competition is growing high students need to assess their ca-
pabilities and area of interest and plan their career from initial stages .Choosing 
a right profession is a crucial thing in today’s world. This paper  proposes a Su-
pervised Machine Learning Model which uses large number of datasets to train 
the model and predict the right career path for the students .The dataset is col-
lected by evaluating the students and also by enabling the students to answer a 
set of questions. The dataset includes various parameters like students ability in 
academics, competition, programming languages, interested domain. Prediction 
of both academic performance and employability can help the management 
identify students at risk of poor academic performance and low employability 
Also recruiters use this model to recruit candidates and decide which job role to 
assign them based on their capabilities.  This paper concentrates on scholar pro-
fession prediction of computer science candidates. 
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1 Introduction 

Nearing the completion of degree the student starts to think of choosing a career. 
With the increasing career opportunities in today's world making a right decision has 
become difficult. There is a dilemma for the student to select a career that is high in 
demand or to select a career that suits his personality. For example consider an extro-
vert student would require a job that requires lot of interaction with other people 
while an introvert requires a cubical job.  The wrong choice might cause work dissat-
isfaction and stress. Evaluating student performance by developing a Machine Learn-
ing model might not be a easy task as the process of learning is individual effort of a 
student. However Data mining provides new insights for this problem by identifying 
features that influence student performance. Guidance system is useful both in aca-
demics and industry it allows student to choose the latest trending course and the best 

1116



field to choose. Universities collect large data about student that is being unutilized. 
Prediction algorithm is used to find the most important attribute among the student 
data collected .These data can be analyzed to find the low performing student as it is 
important criteria for a good University to have high performing student. The low 
performing student is given special care and training to make them eligible for em-
ployment .The student can also analyze his weakness and can improve himself be-
forehand. Predictive analysis is used to predict the right career choice. Predictive 
analysis is the process of using machine learning to predict the future outcomes . Lit-
erature review of existing system must be done to study the gaps and to know the 
variables used in the previous prediction methods .There are very  few online counsel-
ing systems which counsel student through video calls and Chabot which might not be 
efficient for mass number of students. The proposed model displays three set of ques-
tionnaire to student with which the student has to answer the questions. Three sets 
were based on personality, interest and capacity. Personality traits are distinct and 
depends on the psychology of the person. These questions examine the student to 
identify them as introvert or extrovert, sensing or intuitive, thinking or feeling, judg-
ing or perceiving. To find how much a student is interested in a subject the questions 
were framed. Capacity is to check how efficiently a student can learn a subject. From 
these answers the system predicts a career for student using Machine Learning algo-
rithm. Machine learning promises to derive meaning for all that data we collected. 
Machine Learning is not a magic it’s just the tools and technology that we can utilize 
to answer questions with our data. The algorithm used for our prediction is XGBoost. 
The efficiency of the model is tested using confusion matrix, precision and recall. 

2 Literature Survey 

In[1] the author considers new features to predict the student performance. The fea-
tures were family expenditure (ex. studying family members, accommodation expens-
es), family income, student personal information (ex. Gender, Marital Status), family 
assets (ex. Land Value, Bank balance). By combining the new features with the exist-
ing features he performs the classification. By experimentation he showed how his 
proposed features plays an important role in predicting student performance .Parents 
having their own house saves money on rent and can use it for educational purposes 
and no need to change their houses which wastes time and energy for student. Having 
a good accommodation enables student to better concentrate  in studies.  The paper 
[2] describes a machine learning based candidate selection procedure for job recruit-
ment in software firm using Naïve Bayes classifier . Parameters are selected by the 
recruiter, total of 11 parameters were taken (ex. Projects done, Thesis, GPA in C, 
Java, DBMS ) . Training data is collected from a software firm .Using this Data the 
machine gets trained and with new inputs the model shortlist the eligible candidates 
for the software firm. In paper [3] a time series based statistical data mining job ab-
sorption rate prediction and predicting the waiting time needed for 100% placement 
for particular branch in a particular year is proposed which helps the student to choose 
the right discipline. Data is collected about passed out students. The placement status 
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rate is calculated for a period of every 3 month for each year which helps in calculat-
ing the time needed for 100% placement . This helps in giving extra attention to 
branches which are lagging in placement . Curve fitting and regression analysis con-
cepts are used . The attributes are plotted in a graph and the best fit line is choosen 
and equation is formed to predict the future outcomes. 
 The paper describes about student's performance prediction , analysis , early alert 
and evaluation using data mining. Students performance is analysed using the stu-
dent’s academic record such as internal assessment marks, assignment submission, 
and attendance percentage. Student performance is predicted in the upcoming semes-
ter using the previous database so that student at risk can be given aalert . The tech-
niques used  in this paper are classification, clustering, ensemble and many others. 
Real time data is collected from any University or colleges. The time taken for train-
ing can be reduced using clustering technique[4] .[5] The system helps in guiding the 
students for choosing the appropriate stream using  several assessment tests which 
includes aptitude test i.e. verbal, quantitative, logical and miscellaneous test and per-
sonality test . Personal and academic details were also collected including hobbies, 
interest ,favorite subject . The system analysis the scores of these tests and  student 
will be provided with the assessment report with top two stream that matches their 
profile which would help them choose a stream . Also the system recommends col-
leges of that stream. KNN algorithm is used. [6] The fuzzy expert system  helps the 
students to give idea of possible career opportunities most suitable for them .The pro-
ject gives a personal aid to the students by analyzing the student's interest and aptitude 
test result .The system uses six inputs (cost of course, appeal of course topic, per-
ceived difficulty of course , past performance etc ) collected through survey among 
college students. First the student need to register with his personal details and can 
take tests. Two types of test the students need to take including  interest analysis and 
aptitude test. By combining the analysis of  two tests the system recommends the 
suitable career choice and also the colleges for that career. This system acts as assis-
tant to real life counsellors and here all the available career opportunities can be ex-
plored so that student can get a clear idea of every available opportunities. The Online 
Expert System [7]  which guides the students for the selection of their undergraduate 
courses after the completion of higher secondary school education which takes the 
necessary details from the student as input and will have the knowledge-base which 
contains the details about the colleges (placement details , department details , rank-
ing , cut-off marks for previous year ) . This information is acquired from web pages 
using pattern matching and jSoup parsing technique and the knowledge-base is con-
structed automatically without manual effort and it is dynamically updated. The in-
puts were the region in which the student comes, which stream the student opt for, 
which branch the student prefers, fees he can pay, 12th percentage, whether he has 
reservation or he belongs to general category, whether hostel facility needed, current 
age as on date. The expert system takes this as query and gives output-recommended 
colleges.[8]  In this paper the persons current career path and his goal or his career 
dream is taken.  67,000 profiles from LinkedIn is collected as a data source. For 
working experience, the raw data consists: name of the company, position, time peri-
od . For Education information : name of the university, degree, major and time peri-

1118



od. Instead of using company name company size is used as the feature similarly Uni-
versities are classified into top 10,50 and other .Using k-means clustering similar job 
positions are combined . The user gives his objective ( ex. software engineer at Face-
book) the system recommends the shortest career path that would lead him to his 
objective. 

 

3 Proposed System 

Real time data is collected from Google Forms where student fill the required parame-
ters which is taken as the features and Suggested Job Role is our label. There are 
many job roles like Developer, Data Scientist, Assistant System Engineer etc .We fix 
the job roles to 15 and parameters to 36 in our model. In Existing System only tech-
nical abilities of the students were analyzed here we also analyze student abilities like 
sports, hobbies, interest, competition. Data is preprocessed and One Hot Encoding is 
used to encode the categorical labels. The data are classified and the predictions are 
made. Supervised learning is used, it uses labeled data. If we know the class labels 
previously and we need to assign the new data with the predefined class label it is 
supervised learning.  Since we have labeled data which is the suggested job role we 
use supervised machine learning algorithm- XGBOOST. The Machine Learning 
model is created and trained and predictions were done. The architecture diagram is 
given below 
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Fig.1.  Architecture Diagram 

 
 

As shown in the above figure The Paper is classified into four modules 
1.Data Collection 
2.Data Preprocessing 
3.Machine Learning Algorithm 
4.Training and testing 

 

3.1 Data Collection 

Data collection is the most important and tedious task in Machine Learning as the 
input to our machine learning model is our data. We don’t need big data to start run-
ning the model. We should choose the right features influencing the right outcome. If 
we have the right features we can build up data in the future .Irrelevant data gives bad 
predictions .The data collected should not be selection bias. For our model Real time 
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data is collected from Twitter ,kaggle, UCI , Data.gov and google forms. For our 
model the data must contain many parameters  like student academic scores in various 
subjects, specializations, programming and analytical capabilities, memory, personal 
details like relationship, interests, sports, competitions, hackathon, workshops, certifi-
cations, books interested and many more. 
Sample Google Form Questions for Data Collection (see figure 2): 

1. What his/her standards in programming? 
2. His/her analytical standards? 
3. Area of specialization that he choosed ? 
4. Percentage in specialization subject? 
5. Gap in between education? 
6. What is the company he/she want to place(product or service based)? 
7. No .of companies heat tented? 
8. No .of coding competitions that he attended? 
9. Rating of his technical knowledge? 
10. No .of off campus drives that he attended? 
11. What is his/her dream company? 
12. Language skill , in which language he/she is good? 
13. What is his/her dream company? 
14. No .of project he/she did? 
15. What is the area of his/her final project? 
16. His/her role model? 
17. Did he attend any courses after B. Tech (GRE/GATE)? 

 
Fig. 2.  Google form Data Collection 
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3.2 Data Preprocessing 

Preprocessing is very important for accuracy of the Machine Learning Model. Data     
will be noisy it might contain missing values and also false values. Feature selection 
and feature Extraction are the two methods. Feature selection is selecting relevant and 
discarding irrelevant .One Hot Encoding is one of the methods of feature extraction. 
Dimensionality reduction  is one of the important task where the dimensions of the 
attributes keep on increasing therefore the module gets tougher to train. It is used to 
visualize the Data. Fill the missing values by predicting it or filling it with the mean 
of the known values. Once we are done with data preprocessing we are ready to apply 
data to a Machine Learning model 
 

3.3 One Hot Encoding 

One Hot Encoding is used to convert the categorical data to numerical values as it can 
be fed to machine learning model. Why One hot encoding is used over integer encod-
ing?. Let’s see this with an example .The categorical data were dog, cat and  lizard. In 
integer encoding Dog is labeled as 0 cat as 1 and lizard as 2. [dog, cat, lizard] =[0,1,2] 
Here it implies that dog<cat<lizard which is not meaningful and here comes One Hot 
Encoding. In One Hot Encoding the output nodes is equal to the number of classes we 
want to classify. 
[1,0,0]-Dog 
[0,1,0]-Cat 
[0,0,1]-lizard 
This encoded data is fed to neural networks and trained and desired output is fetched. 
May not be efficient in storage perspective but gives the desired output. 

4 Machine Learning Algorithm: 
 

5 XGBoost (Extreme Gradient Boosting): 
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Fig. 3. XGBoost Algorithm 

 
Decision Tree produces two types of errors- Bias related errors and Variance related 
errors. There are ensemble methods to overcome the errors Adaptive Boosting and 
Gradient Boosting to overcome Bias related errors and Bagging and Random Forest 
to overcome Variance related errors. The concatenation of all the ensemble methods 
is our XGBoost Algorithm (see figure 3). 

 
 

XGBoost has very good predictive power but slow with implementation. Initially all 
the instances in a dataset are assigned the same weights. The training sample is passed 
to a Decision Tree it creates weak classifier then calculate the error and the coefficient 
and the wrongly predicted samples are assigned bigger weights and then passed to the 
next decision tree to get another weak classifier and the successive decision trees 
rectifies the errors made by the previous one. A weak classifier is better than a ran-
dom guessing. The average of all the weak classifiers is the final prediction which is a 
Strong classifier (see figure 4) . XGBoost handles missing values and imbalanced data 
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set. XGBoost can take already working solution and start working on the improve-
ment. 
 

5.1  Training and testing: 

 
Split the data into two- training data and testing data. If we test the same data upon 
with which we trained the model obviously the result will be good .So train the model 
with a data and test the model with new data to test the accuracy of the model. Feature 
X is split into say X_ train, X _test. Label Y is split into sayY_train, Y_test. Run the 
training data X_train, Y_train into Machine Learning algorithm to create a Machine 
Learning model. The model gets trained with the data and gets ready to give predic-
tions.  To get the prediction give X_test as input to Machine Learning Model which 
produces the Prediction say Prediction. To test the accuracy Compare the Y_test and 
Prediction using a Confusion Matrix. Confusion Matrix tells what our Machine 
Learning Algorithm did right and what it did wrong. Add new data to the dataset to 
improve the quantity of the dataset .The final result is the Prediction of our Machine 
Learning model (refer figure 5). 

6 Conclusion  

Choosing a right career choice for students is a crucial task .Students confuses a lot to 
select a career among the possible career opportunities. Thus in this paper we pro-
posed a profession prediction system which collects real time data about students 
through google forms. One Hot Encoding is used to preprocess the data .XGBoost 
algorithm is used to make the career prediction by analysing the data collected as it  
has very good predictive power. By this system students are provided with the career 
choice that matches their profile eliminating the students pressure in choosing a right 
profession. This system is also used by recruiters to recruit a eligible candidate  
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Abstract.A radio  receiver  is an electronic  gadget  that  gets  radio waves and 
 changes over  the  information carried by them to a different format . It is utilized 
 with an antenna. The receiving wire intercepts radio waves and changes 
over them to little alternating currents which are connected to the receiver, and 
the  receiver  extricates  the specified data. The receiver uses electronic  
channels to isolate the specified radio frequency signal from all the other signals 
picked up by the antenna, an electronic amplifier to extend the control of 
the signal for further  processing, and at long last recuperates the specified  
information through demodulation. There are many radio receivers accessible. 
TRF(Tuned Radio Recurrence) receiver is utilized in early days. It contains 
a drawback of increment within the number of sidebands. It has been overcome by 
the Super-heterodyne  receiver. It  has given the specified  yields by  dodging 
 the pointless  sidebands of employing a  mixing  circuit  basically  called 
as mixer. The simulation of mixer is performed utilizing ADS. 
Keywords: RF,Superheterodyne,  
 
1 Introduction  

An RF module is an electronic device which has been used to ransmit and 
receive information.It communicates with the other devices present in the same 
network in a wireless manner. This wireless based communication is 
omnidirectional.Line of sight is not required by RF.RF communication is a wide 
range of communiaction which includes a transmitter and a receiver.Each 
transmitter and receiver are of diverse ranges.For designing purpose , RF modules 
has been well utilized.It blown off the issue in designing the radio circuitry.A 
transmitter is a piece of hardware present inside the electronic device for 
transmitting the information to the other device.Combination of a transmitter and a 
receiver togetherly called a transceiver.Transmitter is otherwise represented as 
‘TX’. The input ignal is fed up to the transmitter in the form of an electric signal, 
such as an audio signal from a amplifier, a video signal from a video camera. 
The combination of the information signal and the radio frequency signal in 
order to generate the radiowaves,which in turn is called the carrier signal. 
This process is termed as  modulation. The information can be included to the 
carrier in several distinctive ways, totally different sorts of transmitters. There 
are different forms of modulation.a)Amplitude modulation b)Frequency 
modulation c)Phase modulation.In amplitude modulation,the message signal has 
been added to the carrier wave by changing its amplitude.In frequency 
modulation,the message signal has been adde to the carrier wave by changing its 
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frequency.In phase modulation,the message signal has been added with the 
carrier wave by changing its phase.There are still different forms of 
modulations.The electricity passes into the transmitter and makes the electrons 
to excite.At the receiver side,it consistes of an antenna.That antenna receives the 
radiowaves at the desired frequency.After receiving the radiowaves at a desired 
frequency,process takes place within the receiver with those waves.The audio 
signal mixed with the carrier signal is finally extracted and it is fed as input to 
the loud speaker after proper amplification.Finally the loudspeaker plays the 
audio. 

A prototype mixer has been designed. Simulation shows this mixer achieves 
19.7dBm IIP3 with 1.1dB power gain, 13.6dB noise figure at 2.4GHz and only 
3.8mW power consumption[1]. Three double-balanced Gilbert-type down con-
version mixers, a Gilbert-type mixer based on the current bleeding technique, a 
Gilbert-type mixer based on the current bleeding technique with one resonating 
inductor, and a Gilbert-type mixer based on the current bleeding technique with 
two resonating inductors, have been designed and analyzed to improve flicker 
noise performance[2]. The design of a low noise CMOS Gilbert cell mixer is im-
plemented in 180 nm technology process. The proposed mixer results a simulat-
ed conversion gain of 9.95 dB and a noise figure is about 8.12 dB[3]. 

2  PROPOSED   METHODOLOGY 

In a super-heterodyne receiver, the unwanted sidebands are avoided by 
adding a mixing circuit .Themixing circuit is coupled along with a local 
oscillator .The input frequencies has been made constant using mixing cir-
cuit .Ganged tuning is additionally performed here in order to make the 
input frequency constant .The difference frequency has been selected in 
order to avoid interference.It is shown in Figure 1. 

 
 
                                                     Fig.1.Superheterodyne Receiver 

RF Amplifier receives all the frequency components. Among that it will choose 
the desired set of of frequency(fif). Local Oscillator produces a sinusoidal wave 
which is used to process the incoming RF signal.The product of the RF signal 
and the sine wave signal produces the sum and difference frequencies at the 
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output of the mixer stage.The difference frequency alone is selected because of 
its lower frequency signal..The low frequency signal has been amplified ,The 
original signal has been recovered by the demodulator module present at the last 
stage of the receiver. Once demodulated, the recovered audio is applied to an 
audio amplifier, which is then amplified to a desired level. Then it is given to the 
loudspeaker. 
 
3 MODELING  OF  MIXER 
 
 
 
 

 

 

 

 

 

 

 
 

 
Fig.2.Proposed Design Flow 

 
The proposed design flow is shown in Figure 2. 

                                    Fig.3.Ideal Mixer 

 

The Ideal Mixer 
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The ideal mixer consists of 3 ports. The input port is the RF port. It receives the 
high frequency RF signals. The output port is the IF port. It is of low frequency 
components. The local oscillator is another input port which generates the sine 
wave in order to process the RF signal.It is shown in Figure 3. 

Types of Mixers 

1. Mixer with unbalanced nature 
2. Mixer with Single Balanced nature 
3. Mixer with Double Balanced nature 

A.Mixer with Unbalanced nature 

 

 

 

Fig.4.Mixer with Unbalanced nature 

The simplest RF mixer is the unbalanced mixer. It takes output (Iif

B. Mixer with Single Balanced nature 

) from any of 
the two branches. This current Iif will pass through the resistor and develops the 
intermediate frequncy voltage.The voltage of the local oscillator and the radio 
frequency gets multiplied and produces intermediate frequency voltage.This 
produces frequency componenets of RF at the output stage.  This is referred as RF 
feedthrough.It has been represented in Figure4. 
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                                      Fig.5. Mixer with Single Balanced nature 
 
The development of the unbalanced mixer is the single balanced mix-

er.Here current signals (Iif)are taken from both the branches having different polari-
ties. Both signals are taken and it passes through the resistors RL

 

 of opposite polari-
ties. Intermediate frequency has been generated at the output stage of both the 
resistors.Here RF feedthrough has been cancelled out due to the presence of op-
posite polarities.But there is a penetration of LO frequency compo-
nents.Itcreated.LO feedthrough at the output end.The circuit diagram of Mixer 
with Single Balanced nature has been shown in Figure5. 

C. Mixer with Double Balanced nature 

 
Double balanced mixer has been formed by combining two single 

balancedmixer.The same procedure followed in the above two cases has been 
repeated .The current from both the branches flows into the resistor arm at both 
branches.It generates an intermediate frequency.Here both RF and LO 
feedthrough get cancelled each other due to the opposite polarities.So,no 
feedthrough occurs.But,this condition will occur only at ideal condi-
tions.But,somehow feedthrough occurs due to the misalignments present inside 
the mixer circuit.RF to IF & LO to IF feedthroughs are common. But, 
feedthrough between RF and LO occurs sometimes which in turn causes 
reradiation. This type of feed through is present in a mixer with double balanced 
nature has beenshown in Figure 6. 
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                                  Fig.6 Mixer with Double Balanced nature 

4 RESULTS AND DISCUSSION 

Mixer was simulated using ADS 2009 and the transient analysis was ob-
served in TANNER. Mixer Simulation is represented in Figure 7. 

 
 
 
 
 
 
 
 
 
 
 
 

 
                        Fig.7.Mixer Simulation 

Harmonic balance is a frequency-domain  analysis  strategy  for 
 simulating  nonlinear circuits and frameworks. It is well-suited 
for simulating  analog RF and microwave circuits, since these are 
most normally handled within the recurrence space. To find the 
amplitudes and connections  of mixer  yield  tones : In Sources-Freq 
 Space  palette,  select P_1Tone and put one occasion of it at the RF 
input (PORT1) and another at the LO input (PORT2). Num = 1,This 
is port 1, Z = 50 Ohms (default esteem) ,P = dbmtow(-10). This changes 
over the 0-dBm input to watts (the control unit utilized by the system). 
Freq = RF freq.  This variable will be defined by a Var  Eqn  component 

Num = 2, This is port 2, Z = 50 Ohms (default value) P = dbmtow(7) 
Freq = LO freq. This variable will be defined by a Var Eqn component. 
Noise = No .From the Data Items palette, select Var eqn (Variables and 
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Equations LOfreq= 1850 MHz, RFfreq= 2100 MHz 

From the Simulation-HB palette, select the HB simulation component. 
Maximum order = 8.Frequency = LOfreq. This is Freq[1]. Set its order to 
8. Click Add to enter the second fundamental, Freq[2]. Set its frequency to 
RFfreq, and leave its order set to8. 

 

 
                                               Fig.8. Mixer Output Tones 

The marker plotted at various points displays the output value of the 
mixer for varying frequencies.Mixer output tones is represented in Figure 
8. 

                  

  

 

      

Fig.9.Small Signal Simulation of a Mixer 
 

1132



 
 
From the Simulation-HB palette, select the HB simulation component. Frequency 
= LOfreq. This is Freq[1]. Set its order to 4.Sweep type=Single Point , 
Frequency=IF Frequency 

 
 
 
                                    Fig.10.Small Signal Simulation Result\ 

Markers at 250 MHz (fIF) and 3.750 MHz (fLO+ fRF) indicate the effects for 
the idealistic model of 6 dB of gain on the input RF power (-60 dBm). Small 
Signal Simulation of a mixer and its simulation result is shown in Figure 
9&10.Mixer Conversion Gain is shown in Figure 11.For 3.95GHz,the conver-
sion gain achieved is 6.00. 
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                                                Fig.11.Mixer Conversion Gain 
 
5 Conclusion 

The simulation of mixer is performed using  ADS. The Vif value is 
plotted for various frequencies andthe output tones are determined. The conver-
sion gain of the mixer is determined. The local oscillator frequency for this de-
sign is 1850 MHz. The radio frequency for this mixer is 2100 MHz.Noise is ex-
cluded in this design inorderto get the maximum desired value. With this fixed 
frequency, the performance of the mixer grows exponentially. It inturnbrings the 
highest conversion gain. Though it have an efficient conversion gain, there are 
some losses. Further research on reducing conversion losses are carried out to 
bring an optimal conversiongain. 
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1   Introduction 

Array signal processing reduce the interface and noise present in the received signal 
from the antenna array. Antenna array is generally used to increase the directivity of 
antenna. Antenna arrays have many applications, most often it is used to improve the 
gain and shape the radiation pattern. Direction of arrival of every elements of the 
array antenna is determined by AoA using TDOA (Time Difference Of Arrival) 
method, it can be done in either self-adaption or spatial spectrum estimation 
[1].Spatial spectrum shows the signal distribution in each and every direction. 
Therefore, to determine the angle of arrival one should get the signal’s spatial 
spectrum. In the antenna array, signals are received from different direction at 
different instance. The antenna array consists of number of individual elements and 
the distance between the antenna elements varies from larger value to the smallest 
centimeter value. Depending on the application the distance between the antenna 
elements is decided [2]. Angle of arrival estimation from different flag sources can 
expand the limit and throughputs of the system. In the greater part of the applications, 
the main undertaking is to estimate the AOAs of approaching signals, from this data 
confinement of the signal sources can be resolved. 
    Beamforming is preferred in terms of complexity. Extraction of desired information 
from transmitting signals from a certain direction which is employed by an antenna 
array including multiple sensors is a important task in array signal processing. The 
most straightforward method for beamforming is selecting the appropriate weights. 
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By this method signal from particular direction is obtained whereas signals from other 
directions are attenuated. This is referred as beamforming or spatial filtering [2]. 

1.2   Angle of Arr ival (AOA) 

AOA (Angle-of-arrival) estimates the signals received from certain direction, either in 
the form of electromagnetic (i.e., radio) or acoustic waves [3,4]. The need of tracking 
and locating signals in civilian and military application is the basic for the emerging 
of the AOA estimation technique. The main objective of the AOA is to find out the 
spatial spectrum of the array element. 
    Three ways of finding the point of entry has been identified as Spectral-based 
algorithms, Subspace-based methods and Parametric Methods[4]. The subspace 
method has no limitation in the resolution from the aperture of the antenna array, 
therefore it is also known as super resolution techniques and it depends on the eigen 
analysis of an autocorrelation matrix of the received signal 

2   Proposed Methodology 

2.1   AOA Estimation System Architecture  

Spatial spectrum estimation is a particular signal estimation innovation and it tend to 
be isolated into three primary stages as target stage, observation stage, and estimation 
stage. 
 
 
 
 
 
.  

 
 

Fig. 1.System Architecture of AOA Estimation 
 
The Target stage comprises of signal source parameters and a perplexing situation, 

the observation stage is a multidimensional one, where the receiving data is composed 
of a number of channels. For single channel the traditional time domain processing 
method is used. Estimation stage is the reconstruction of the target stage [5]. 

 
For example, in Fig 2, two antenna array elements are placed and separated by the 

distance d.  
The signal gotten by the receiving wire due to the manner in which differentiate is 
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Fig 2. AOA Estimation Principle 
 

Where, c is the speed of light, θ is the incident angle of the far field signal and τ the 
time delay of the array element. 

The difference between the array element is given as 
 
 
 
Phase difference is given as 

     where λ is the wavelength of the signal. 

 For spatial spectrum estimation MUSIC algorithm has created a new era. It 
process the covariance matrix of antenna array signal and it gives details of 
characteristic decomposition of it. Therefore, it results in a signal subspace 
symmetrical with a noise subspace related to the signal components. 

 consider a linear array antenna which consists of ‘M’ number of elements and it is 
separated by a distance of ‘d’ cm apart. ’D’ is the number of input signals considered 
with ‘k’ data samples [5]. The scene signals from ‘‘D’’ users are represented using the 
amplitude and phase by the complex quantities S1, S2, ..., SD also white Gaussian 
noise added to the signals as vector(n). Steering vector are used to represent the 
directions of incident signals. a(Ɵi) represents the steering vectors for ith customer 
therefore we have matrix ‘‘A’’ with size M x D, where a(Ɵ1) can b e given as Phase 
difference is given as  
 

 
 
 
 
 
 
Where β= incident wave number=2π/ and d=inter element spacing 
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x(k) = amplitude of signal + noise in ith element - order    [M x K]. 
S(k) = vector of incident signals at sample time k - order    [D x K] 
n(k) = noise vector at each element m - order [M x K]. 
a(Ɵi) = M-element array steering vector - order [M x 1]. 
A = [M x D] matrix of steering vectors a(Ɵi).  

 

2.2   Pr inciple of MUSIC algor ithm 

Fig 3 shows the various stages of MUSIC algorithm computation. Two orthogonal 
matrices of subspace such as signal and noise subspace has been obtained by 
decomposing the correlation matrix by the MUSIC algorithm. By using any one of 
this subspace the direction of arrival can be estimate and it is done with an assumption 
that every channel is highly uncorrelated in the noise [6,7]. Due to this condition the 
correlation matrix become diagonal. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3. MUSIC Algorithm Flow Diagram 

The Correlation matrix is given by 

 
 
 
 

Since white Gaussian noise has been assumed as zero, hence Rnn=0.Therefore, 
 
 
 
 

Rxx  =ARSS  A            (8) H 
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Where, H=Hermitian of a matrix. 
E=expected value 
Rss =D×D source correlation matrix  
Rnn =M×M noise correlation matrix 

2.3   Eigen Value Decompositions 

Generally, the eigen values are determined from square matrix of Rxx by using the 
relation, 
 
 
Therefore the equation (9) results in cubic root and it will be taken as λ1, λ2, λ3

 
. 

The matrix has been subdivided into noise and signal subspaces [EN ES] when 
eigen values are sorted in decreasing order. EN consists of M–D eigenvectors which is 
connected to the noise.  ES consists of D eigenvectors which represents the signals 
which are arrived. The noise subspace represented here is in the form of M x (M–D) 
matrix. The signal subspace is in the form of M x D matrix.At the angle of arrival, the 
noise subspace array steering vectors Ɵ 1, Ɵ2, ...,ƟD

 

 are orthogonal to each other. Due 
to this orthogonality condition, the Euclidean distance is calculated. 

     Sharp peaks can be created by putting the separation articulation in the 
denominator of the articulation. The MUSIC pseudo spectrum is now given as 

 

2.4   Architecture of MUSIC Algor ithm for  FPGA Implementation 

The block diagram shown in Fig 4, consist of Analog part and Digital part [7,8]. The 
MUSIC algorithm modelling includes 4 different blocks as COR block, EVD block, 
En block, PMU block. 

 
 
 
 
 
 
 
 

Fig.4. Block diagram 

The whole implementation in FPGA shown in flow diagram in the Figure 5. The 
uniform linear array of 3(M) receiving elements have placed at a distance (d) of 
9.9cm to avoid aliasing according to the formula.  

Avoid aliasing according to the formula.  
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d< λ/2  and β=2π/ λ (11) 
where λ= wavelength of the light  

λ=c/f (12) 
where c=speed of the light and f= frequency  
 

     The wavelength has considered in the range between 10-14 to 10-15

When the source has oriented at three different angles in degrees in order to find 
the maximum peak power. The steering matrix for three different angles have 
separated into real and imaginary steering elements. 

 m and the radio 
frequency in the range of  20 kHz to 300 GHz [9]. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig.5. Flow Diagram of AOA in FPGA 
 

This steering matrix has been multiplied with signal matrix and the resultant matrix 
is the received signal matrix and it has both real and imaginary terms. The transpose 
and conjugate are taken and multiplied with the original received signal matrix to 
obtain the correlation matrix. 

1141



 
 

3  Result and Analysis 

Fig 6 and Fig 7 have shown the real and imaginary part of steering matrix of 3×3 
dimension since a source has been oriented at three different angles (30,60, 90) in 
degree. 

 
 
 
 
 
 
 

Fig.6.Real Part of Steering Matrix 
 
 
 
 
 
 
 

Fig.7. Imaginary Part of Steering Matrix 
 
Fig 8 has shown the signal matrix in which three elements has received an input 

signal that has been sampled at 8 instances. 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.8. Signal Matrix 

 
The real and imaginary part of the received signal matrix has been represented in 

Fig.9 and Fig.10. It has been obtained by the product of its real and imaginary 
steering matrix and signal matrices. 
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Fig. 9. Real Part of Received Signal Matrix 

 

Fig.10.  Imaginary Part of Received Signal Matrix 
 
 
 
 
 
 
 
 
 
 

 
 

Fig.11. Transpose of Real Part of Received Signal Matrix 
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Fig.12. Hermitian of Imaginary Part of Received Signal Matrix 
The original received signal matrix is product with the Hermitian of the received 

signal matrix to obtain the real and imaginary parts of correlation matrix which is 
given in Fig.13 and Fig.14. 

 

 

 

Fig.13. Real Part of Correlation Matrix 
 

 
 

Fig.14. Imaginary Part of Correlation Matrix 
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Fig.15. Intermediate Result of Eigen Decomposition of Real Part 

 
Fig.16. Intermediate Result of Eigen Decomposition of Imaginary Part 

 
The MUSIC pseudo power spectrum for different angles has been partially 

simulated in Verilog until the intermediate results has been obtained. 

4  Conclusion 

MUSIC Algorithm achieves good accuracy and consistency for the angle of arrival 
and also it has the capability to prevent noise. It also concentrates on the maximum 
power direction of the array antenna. 
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Abstract. A proposal for wideband Low Noise Amplifier (LNA) using BJT is 
designed which operates at the frequency of 1-3 GHz. The simulation work is 
done by using the software Advance Design System (ADS) and the waveforms 
are all observed. The simulation results shows that it achieves a maximum gain 
S21 of 6.397dB, voltage standing wave ratio (VSWR)  of  1.279, reflection  
coefficient,S11 at the input of -18.231dB, reflection coefficient,S22 at the output 
of -16.356 dB, stability factor of 1.688, reverse gain,S12

 

 of -16.545 dB with a 
supply voltage of 1.8V. 

Keywords: LNA, wideband LNA, VSWR, ADS. 
 
 
1 Introduction  

 
Low Noise Amplifier (LNA) is the one which amplifies the low strength signals 
that comes out of an antenna’s as the signals are from low strength they are rarely 
recognized at this time noise should not be added if added loss of information 
occurs in the signal . In the receiver side LNA’s are one of the most important 
circuit components present which comes out of antennas. In the upcoming years 
the wireless standards are increasing step by step [1]. Receiver is the key 
component for LNA to reduce the unwanted noise in the system there by to make 
the system efficient [2]. Low noise amplifier is the key component coming out of 
antennas the signal is weak and should be with good gain. In the design of LNA’s 
the important part is the receiver and the transmitters. Then filtering, LNA, mixer 
is needed in the receiver here the sensitivity depends on LNA [3][4]. LNA’s are 
simpler to design in which wideband LNA’s are much simpler and easy to 
understand, because in the filter design and the amplifier design decoupling 
happens in the receiver part. Matching the input and with the noise figure is tough 
parameters to be considered before designing wideband LNA. The Wideband 
amplifier design is the most challenging task. To meet certain goals single band 
operation is applied in conventional LNA. The input network has high Q factor 
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then the design of wideband becomes complex LC therefore it should be made 
easy [5][6][7] . Using extra parameter’s Q factor of the parallel resonant tank’s 
input is very less[8][9].  

2  Proposed Methodology 

2.1       Low Noise Amplifier 
 
 
For, amplifying extremely weak signals and to provide voltage levels suitable for 
analog to digital conversion or for analog processing and in applications which has 
low  amplitude  sources  like  many  types  of  the transducers and antenna. This 
note deals with the selection of a proper LNA. LNA’s is an electronic amplifier it 
proceed by the process of amplifying a very low power signal without disturbing 
its signal to noise ratio it is done in the process. Powers, the noise at the input of 
the signal are increased by the amplifier. To minimize additional noise LNA’s are 
designed. The Trade-offs such as impedance matching there by choosing the low 
noise biasing, criteria must be considered to reduce noise. LNA’s are found in 
various applications in the radio communications in that they are used for medical 
field.  Primarily concerned with weak signals are LNA’s that are just above the 
noise floor, considerations in the presence of the larger signals which causes the 
inter modulation. The noise figure should be low for a good LNA. LNA's has its 
own operating criteria’s which include bandwidth, gain flatness, stability; voltage 
standing wave ratio is those criteria’s.  

 
 

Fig 1: Block diagram of LNA 

The above mentioned is the block diagram of LNA is shown in the fig 1 where RF 
input is the input matching and DC biasing is the selected transistor and the RF 
output is the output matching .Different stability, biasing and matching network 
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for different load. There are more techniques are available to reach better perfor-
mance which includes low power, noise and high gain, stability. Using CMOS, 
Bipolar, GaAs FET technologies the trend of designing LNA has been changed.  

2.2  Wideband LNA 

In the Wideband LNA decoupling of the filter and the design of the main amplifier 
makes the design much simpler. The considerations which are to be taken 
important and necessary is matching the input and noise figure are to be less 
.Challenging portions in communication system is the designing of the Wideband 
amplifier design. The conventional LNA’s are easy in the designing process it can 
soon and easily achieves the specified criteria. LNA’s operates in the single band. 
Negative feedback topology is used in the topology, by those components the 
Wideband input or output matching can be performed. The Q factor of the parallel 
resonant tank’s input is low. Flattening of the gain can be achieved by utilizing the 
negative feedback technique. In the wideband LNA topology negative feedback 
topology is used.  

 

 

 

 

 

 

 

 

Fig 2: Wideband LNA block diagram 

Designing the negative feedback considerations at specified frequencies, here in-
put and the output voltage of the design should be same with the phase of as it is a 
negative feedback topology the way to become positive topology should be avoid-
ed LC are added in the circuit design in series or parallel manner to       decrease 
the feedback phase and to make sure that it is negative feedback only. There are 
various topologies which show the gain of a wideband, the most popular technique 
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is nothing but the RC feedback. They are used for matching the input and to 
achieve the good linearity of the wideband circuit. The wideband LNA block dia-
gram is shown in fig 2. There are two biasing resistors R1 and R2 are self biasing 
with the transistors. This kind of LNA design is done for low power applications. 
To improve the stability RLC feedback is done in the design. Here the resistors R1 
is with 50 ohm, R2 is with 4.7 k ohm, R3 is with 10 k ohm and the R4 is with 15 
ohm. DC current is blocked by the RF choke .In this proposed work, the LNA is 
used as it is simpler and less complex and is matched using lumped element as it. 
Here impedance matching of Z o 

2.3  Design Specification 

is with 50 ohm. 

The motive of the project is to design a wideband LNA operating in the frequency 
range of 1 to 3 GHZ. The Designed LNA is simulated using Advanced Design 
System (ADS) tool to measure the values for forward gain S21, reverse gain S12, 
reflection coefficient S11 and S22

 

, are Stability factor (K), Voltage Standing Wave 
Ratio (VSWR), and Noise figure (NF) and dc power consumption. The main aim 
is to design the wideband LNA for a frequency and to achieve a good gain with 
minimal noise. The design specifications are described in the Table.1. 

Table.1 Specifications 

 

Sl.No Parameters Value 

1 Frequency 1 -3GHz 

2 Input  Return 
Loss (dB) 

<-10 

3 Output Return 
Loss (dB) 

<-10 

4 Voltage <1.8v 

5 Stability factor <2 dB 

 
 

3  Results and Discussions 
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Wideband Low Noise Amplifier design is simulated in the Advance design system 
(ADS). The various parameters that decide the efficiency of the LNA are, 
reflection coefficient (S11),  reverse gain (S12), input forward gain (S21), output 
reflection coefficient (S22), stability factor (K) and VSWR are obtained from 
simulation. The gain, reflection coefficient and other parameters are defined in the 
form of S-parameters. Voltage gain is the ratio of the output to the input voltages. 
The maximum forward gain S21 obtained for the proposed LNA is about 6.397dB 
at 2 GHZ as shown in the fig.5. The reverse gain S12 is shown in the figure in the 
fig.4.The magnitude of forward and reverse gain should be high. The input 
reflection coefficient S11 is shown in the fig 3 achieves the -18.23. The Output 
reflection coefficient S22 

 

is -16.356 is shown in the fig 6. 

 
 
 

 

 

 

 

 

Fig .3 Input reflection coefficient (S11

 

) 

 
 
 
 
 
 
 
 
 
 
 
 

Fig .4 Reverse gain (S12) 
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Fig .5 Forward gain (S21

 
) 

 
 
 
 
 
 
 
 
 
 
 

Fig .6 Output reflection coefficients (S22

Stability factor is used to determine the stability of the circuit. The stability factor 
should be greater than one to specify that the circuit is stable. The stability factor 
for the LNA proposed is not as higher and the maximum value is 1 and it is 
decreased above 2 GHz due to its instability as shown in the fig 7. 

) 

 

 

 

 

 

 

Fig .7 Stability factor (K) 
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The value of stability factor is 1.688 at 2.GHz and thereby it slowly decreases and 
increases eventually for different set of frequencies. 

Voltage Standing Wave Ratio (VSWR) is a function of reflection coefficient (S11

 

) 
that describes the power reflected from the circuit. VSWR can also be defined as 
the voltage ratio of the signal on the transmission line. It is defined. The VSWR 
for proposed LNA is shown in the fig 8.The standing wave ratio is not good after 
2GHz-2.1GHz. 

 
 
 
 
 
 
 
 
 
 

 
Fig .8 VSWR 

Table .2 Overall Simulation Result 
 

SL.NO Parameter Values 

1 Frequency (GHz) 2 

2 Forward Gain S21 6.397  (dB) 

3 Reverse Gain S12 -16.545 (dB) 

4 Input reflection 
Coefficient S11

-18.23 
 (dB) 

5 Output Reflection 
Coefficient S22

-16.356 
 (dB) 

6 Stability Factor (K) 1.688 

7 Voltage Standing Wave 
Ratio (VSWR) 

1.279 
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This method produces a good input and output reflection coefficient which is 
lesser than < -10dB and produces a stability factor greater than one and VSWR 
greater than one. This is discussed in the Table 2. 

4  Conclusion 

 
By using negative feedback topology, the wide band LNA whose operation 
ranges from 1 GHz to 3 GHz had been constructed. By using the feedback tech-
nique the design specifications is achieved foe a wide range of frequencies the 
readings are plotted. This is employed in the wideband LNA design here RLC 
feedback provides a consistency performance for wide frequencies. This is sim-
ulated in the ADS software and the results are analyzed. 
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Abstract. A car which can navigate by itself without being dependent on 

human for inputs is known as a Self-Driving car. There has been a great 

advancement in automobile industry which is bringing new technologies every 

day. There are various types of autonomous cars and they are divided based on 

their level of automation, which includes level 0 to level 5. Advanced 

methodologies are used to build these cars and concepts like machine learning 

and computer vision plays a vital role in development of these cars. The 

accuracy varies based on lots of factors including both internal and external 

factors. This paper presents survey done on various technologies used in these 

cars with their results and also about their current trends. 

Keywords: Autonomous Car, Self Driving Cars, Autonomous Vehicle, Neural 

Network. 

1 Introduction 

 

An autonomous car is capable of learning its environment through sensors and camera 
which will then process the data received through these external devices, which will 
help in taking decisions. With great development in hardware technology and 
embedded devices, small components can do computations effectively with all forms 
of data. There are major car manufacturers including BMW, Google and Tesla are 
building and actively testing these cars. Latest results show that autonomous cars have 
become very efficient and already are driven without any human intervention [1]. 
Advanced and complicated control systems, algorithms and software take all the 
sensory data and information to recognize and identify suitable and right routing paths 
[2][3]. Autonomous vehicles have complicated control systems able to take in sensor 
data and analyze the data to differentiate different objects in the surrounding 
environment and identify vehicles and other obstacles in the environment which will 
be very helpful for planning to the desired destination [4]. 
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The National Highway Traffic Safety Administration has classified autonomous 
vehicles as belonging to zero of five levels: i.e. a. No Automation, b. Assisted 
Automation, c. Partial Automation, d. High Automation, e. Full Automation. It’s 
important that driver’s attention is needed within level 0 to level 2 modes. Any car 
that has been manufactured will be considered to be in any one of those levels and 
also as the level increases, the automation also increases but there are no cars which 
are in level 5 automation i.e. High Automation and companies are working towards it. 
An Autonomous car construction implies a mechanical and electrical design. There 
are two solutions: transform a real car into an autonomous car or to design a new 
vehicle [5]. Audi expressed that their new A8 would be autonomous up 60 km/h [6]. 
The driver doesn’t require safety checks such as frequently gripping the steering 
wheel. The Audi A8 is claimed to be the first production car to reach Level 3 
automation and Audi would be the first car manufacturer to use laser scanners along 
with cameras and various sensors for their system [7]. 

 
Autonomous vehicles have excellent scope as they tend to do fewer errors compared 
to human drivers. Road accidents are major cause of death in the world and most of 
these accidents happen due to mechanical problems and driver’s distraction. Several 
perspectives towards vision-based self driving rely on certain features of the road 
such as lane markers and systems usually have a specific lane detector [8]. A new 
study shows that most of the traffic jamming is caused by three major issues: 
improper car parking, street dwellers and people walking on the roads [9][10].These 
accidents can be brought down if properly trained autonomous vehicles are 
implemented. Apart from saving lives, consumption of fuel rate can also be reduced 
with the help of autonomous vehicles. One of the major advantages of autonomous 
vehicles is that these vehicles can be used in military and this will help in keeping 
troops out of harm. In 2002, DARPA announced grand challenge which focused on 
building autonomous vehicles for a prize of $1 million dollars offered to researchers 
from top institutes if their vehicles can travel a distance of 142 miles through the 
Mojave Desert. This was the first grand challenge that took place and later few more 
challenges took place which motivated researchers to build a self driving car that can 
navigate as far as possible.  

.  
 
In this survey, we try to look at and compare various methodologies used in order to 
build autonomous cars which are popular and also efficient with respect to their 
performance. Since, there are good number of concepts and technologies through 
which autonomous vehicles can be implemented but choosing a right one considering 
the external factors is prominent. Also, this survey focuses on providing information 
to the researchers to learn more about trends and technologies in this area since the 
scope for this area is vast and is open for contributions. 
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2 Background and Related Work 

The history of autonomous cars begins in 1920s, where experiments were conducted 

on self-driving cars. In 1925, radio controlled car named “American Wonder” was 

demonstrated on New York City streets. The trend of radio controlled cars continued 

for years and later in 1980s vision guided Mercedes-Benz robotic van was designed in 

Munich, Germany. Since then, the major focus has been on development of vision 

based guiding systems which uses Computer vision, LIDAR and GPS technologies. 

To enhance the research of autonomous system, there are comparisons between 

various methodologies and their results shown in Table 1. 

Table 1. List of various Methodologies and their Results. 

Project Name Year Methodology Result   

Carnegie Mellon 

University’s Navlab 

project 

 

1995 

Neural 

Networks 

 

98.2% autonomous driving on a 

5,000 km cross-country journey 

[11] 

  

Map Free Lane 

Following based on 

Low-Cost Laser 

Scanner for Near 

Future Autonomous 

Service Vehicle 

2015 

2D laser scanners 

LMS151, gyro, encoders 

 

The lane detection using 2D based 

laser is accurate and fast. The path 

planning based on lane fitting and 

prediction is reliable and intuitive. 

[12] 

  

Distributed Embedded 

Deep Learning based 

Real-time Video 

Processing 

2016 

Object Detection 

Algorithm, YOLO, 

DAEDLuS platform 

GPU utilization before = 90% 

Using DAEDLus platform = 22% 

[13] 

  

A prototype of an 

Autonomous police car 

to reduce fatal 

accidents in Dubai 

2017 
R-CNN, Kinetic Depth 

Sensor, OpenCV 

Accuracy of 96% and a mean error 

of 1.6% with an error of 4%. [14] 
  

Autonomous Decision 

Making for a Driver-

less Car 

2017 
CNN, AlexNet, 

TensorFlow 

Final autonomous system is able to 

provide speed and navigation 

commands which allows the car to 

drive in TORCS without any 

collision or off track driving.[15] 

  

Robust Lane 

Recognition for 

Autonomous Driving 

2017 

Viola-Jones object 

detection, AdaBoost 

Training, Hardwareinloop 

simulation 

The designed system for 

autonomous vehicle guidance can 

be successfully used to control the 

driving simulator.[16] 
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Obstacle Detection and 

Classification using 

Deep Learning 
2017 

R-CNN, Region Proposal 

Network, LiDAR 

Faster R-CNN was used to build a 

vision-based object detection 

system for on-road obstacles.[17] 

  

Detecting Unexpected 

Obstacles for Self- 

Driving Cars: Fusing 

Deep Learning and 

Geometric Modelling 

2017 

Appearance-Based 

Semantic Detection, 

Stereo-Based Geometric 

Detection, Fusing 

Appearance- and Stereo-

Based Detection 

Detection rate of over 90% for 

distances of up to 50 m.[18] 
  

End-to-End Ego Lane 

Estimation based on 

Sequential Transfer 

Learning for Self-

Driving Cars 

2017 CNN,KITTI 

Post processing errors are less 

when using end-to-to end by which 

it reduces the re-design and re-

optimization.[19] 

  

   
   

   
   

 

 
The concept of neural network training for self driving cars was introduced in early 
1990s by Dean Pomerleau, Carnegie Mellon researcher, how raw images of roads can 
be captured and trained in order to control the steering of the vehicle based on the 
condition of roads. Also, this method was considered to be more efficient compared to 
the other methods used for self driving cars. This was the major turning point as even 
to this day self driving cars use neural network method for training and 
implementation purposes. There are various Neural Network training methods like 
Convolutional Neural Network, R-CNN. The working and performance of neural 
network vary based on the concepts and more importantly, the input provided. The 
neural network representation is as shown in Fig 1. 
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Fig.1 Neural Network Representation 

Neural network training can be done on live streaming of video or using images but 
the drawback is that it is only limited to 2D images but LIDAR technology changed 
everything as it used to gather real-time data of the car surrounding. Spinning LIDAR 
(Light Detection and Ranging System) was used to in order to gather real-time 360 
degree maps of the surrounding. LIDAR technology made car even more automated 
and later cars were using both LIDAR and Neural Network in order to gather live data 
and hence made car more autonomous. With the help of built in GPS, the cars were 
able to navigate around without any trouble as they had everything to navigate. Also, 
cars use ultrasonic sensors and odometry sensors for distance measurement and 
motion detection respectively. All these components and car controlling system was 
linked and controlled together by a Central Computer, which enabled a certain level 
of automation. Overview of control system is as shown in Fig 2. 

 

 

Fig.2 Overview of Control System 
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2.1 Convolutional Neural Network 

 

When we consider a neural network, the network is made up of neurons with weights 
and biases. CNN is also a neural network, where the neuron takes in several inputs and 
calculates a weighted sum of the inputs. This is passed through an activation function 
which generates the output. The difference between neural network and CNN lies in 
the input given-in neural networks the input given is vector, whereas in CNN the input 
given is a multi-channelled image. Image recognition, image classifications, object 

detection, face recognition and so on are some of the major application fields of CNN. 

 
2.2 Regional based Convolutional Neural Network 

In R-CNN of CNN, it is mainly focused on the single region so that the interference is 
minimised as it expects only the single object of which the interest lies will be 
dominate in the given region. By the method of selective search algorithm, we can 
detect the regions in the R-CNN and it is done by resizing the regions with equal size 
so that it can be used in the CNN classifier and also in bounding box regression. 
Bounding box regression is needed because the starting proposal might not coincide 
with the region that is given by the features of CNN. 

 

2.3 LIDAR Technology 

Light Detection and Ranging or LIDAR, is a remote sensing method which uses light 

in the form of a pulsed laser. The major components for such a device include a laser, 

scanner and a GPS receiver. A sensor in LIDAR is used to continuously fire beams of 

laser light, and then determine the time taken for the light to return to the sensor. 

 

2.4 AlexNet 

Alex Krizhevsky designed a Convolutional Neural Network called AlexNet, which 
addresses the problem of image classification. He proposed to take as input an image 
from one of 1000 various classes, which produces an output that is a vector of 1000 
numbers. The element at the i

th 
position in the output vector is considered as the 

probability of input image present in the i
th 

class. As a result, the sum of all elements 
of output vector is 1. The input image should be an RGB image of size 256x256, 
which includes all images in training set and testing set as well. If it is not of that size, 
then it has to be converted to the size before being able to use it for training the 
network. 

 

2.5 AdaBoost 

 
AdaBoost is an ensemble classifier, ensemble classifiers are made up of multiple 
classifier algorithms and whose output is combined result of output of those classifier 
algorithms. AdaBoost classifier forms a strong classifier algorithm by combining 
various weak classifier algorithms. Using a single algorithm may result in objects 
being classified poorly. Combining several classifiers by considering the right amount 
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of weight for the selected training set for every iteration can result in greater accuracy 
for the overall classifier. 

2.6 TensorFlow 
 

TensorFlow is an open source framework that has an artificial intelligence library. 
Models are built using the data flow graphs generated by this library. Creating a large 
scale neural network with many layers is easy for the developer to build. The main 
application area of TensorFlow includes Classification, Perception, Understanding, 
Discovering, Prediction and Creation. 

 

2.7 Viola-Jones object detection 
 

Viola-Jones algorithm is mainly used for the purpose of object detection. The main 
property of this algorithm is that the detection fast despite the fact that training is 
slow. Haar basis feature filters are used in this algorithm, so that multiplication is not 
used. 

 

2.8 Hardware in loop simulation 
 

Hardware-in-the-loop simulation or HIL simulation is a type of real-time simulation 
used for testing control systems. In simple words, physical part of a machine or 
system is replaced by a simulation. This provides a rigorous testing method with great 
variety of benefits. Actuators and sensors are used to connect the machine with the 
control system. 

 

2.9 DEDLUS platform 
 

It consists of three module image capture module, data management node, data 
processing node. The data management stores the information passed by image 
capture module capture by webcam or camera it meagre the image with the result 
archive by the data processing module and stores it. An object detection algorithm is 
run on the GPU by the processing module to process the data.  

2.10 YOLO 
 

It’s an object detection technique in which it divides the image into different section 
using neural network and predict the boundaries of each section then assume the 
weight to different section and identifies the different objects in the image. Steps for 
Object detection is depicted in Fig. 3.  
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Fig.3 Steps in Object Detection 

 

2.11 High Dynamic Range Imaging 
 

HDR imaging is a procedure that is used in imaging to reproduce a greater dynamic 
range of exposures than is possible with standard methods [20]. The goal of HDR is 
to present a similar range of luminance to that experienced through the human visual 
system. HDR images represent a greater luminance when compared with other 
traditional methods, such as many real-world scenes containing very bright, direct 
sunlight to extreme shade. This is often accomplished by capturing and then 
combining several different narrower range, exposures of the same subject matter. 
Non-HDR cameras take photographs with a limited exposure range, referred to as 
LDR, which results in the loss of detail in highlights or shadows. 

 

2.11 Deep Learning 
 

Deep-learning is a part of artificial intelligence concerned with surpassing the 
learning approach used by human beings to gain certain types of knowledge. At a 
much simpler level, deep learning can be considered as a way of automating the 
process of predictive analytics. Deep-learning algorithms are arranged in a hierarchy 
of abstraction and increasing complexity contrary to the traditional machine learning 
algorithms. The algorithm in the hierarchy makes us of a nonlinear transformation on 
its input and creates as output a statistical model from what it learned. Once the 
output has reached an acceptable level of accuracy the iteration is stopped. 

 
2.12 Hebbian Learning Algorithm 

 

Hebbian learning Algorithm tries to explain synaptic flexibility i.e. about how the 
synaptic strengths are adapted in brain. If the neurons on the either side of the synapse 
have linked output then the synapse linking two neurons is strengthened. When an 
input neuron triggers, the output neuron triggers and the synapse it strengthened. By 
following the resemblance to an artificial system, the weight of tap is increased with 
high linking between the 2 sequential neurons. 
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3 Approaches and Working 

 

Artificial Neural Network is inspired by biological neural network and ANN itself is 

not the algorithm but it’s the combination of many different machine learning 

algorithms working together to process the given input. This type of system learns to 

perform task by the considering previous example without being program to perform 

a specific task. It’s the combination of connected nodes called Artificial Neurons. The 

node receives inputs from an external source or from other nodes and computes the 

output. Every node has a weight associated with them and with the combination of 

input value and weight, the node produces an output. This output can be an input to 

other nodes or can be an output to a system. A typical ANN is the combination of 

many layers. Different layer performs different kind of function on input. Data 

traverse through the first layer or input layer to the final layer or output layer by 

traversing through multiple processing layers. 
 

An autonomous car requires five essential functions, i.e., localization, insight, 
scheduling, vehicle control, and system management in order to autonomously drive 
without human involvement [21]. The system consists of three input nodes camera 
module, LIDAR, sensors and the combination of these input nodes is called input 
layer. The camera module takes an image or a video as input, the LIDAR creates 360 
degree map of the surrounding of the car while there are many other sensors which 
senses the environment around the car. This process uses the ANN and machine 
learning algorithms for processing the data in the hidden layer. Combination of the 
three inputs will be given as the input to the hidden layer through input node and in 
each layer many nodes will receive the input from the above layer and will process 
the input and pass the output to the next layer as its input. The output data from the 
hidden layer are not part of the global output but are only present inside the network. 
Based on the weighted combination of its inputs, every single one of these hidden 
units computes a single real-valued output. The data processed by the hidden layer is 
given as input to the output layer nodes. The output layer nodes are steering, breaks 
and acceleration. The steering will control the direction in which the car must move, 
while accelerator will provide the speed in which the car must travel and the break 
will be applied when it is needed to control the speed of the car or to stop. The 
diagram to the above explanation is as shown below in Fig.4 
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                               Fig.4 Working of Autonomous Car 

The system accepts live data from the inputs present in the fig.4 and will process them 

to produce output but there are situations where one of these input devices may fail to 

gather data which will only result in failure of the system. This is how the above 

system might fail while working. Another possibility is that the system may fail to 

process and return the output in time and the delay may sometimes lead to an 

accident. There are many other ways which will result in failure but training system 

well with all the possible scenarios will result in strong working system. 

 

4 Conclusion 

In this paper, we discuss all the existing and current technologies that are used in 

autonomous vehicle development. Autonomous vehicles have a history starting from 

early 1920s and still there is a huge room for development. Initially, it started with 

radio controlled cars and now we have cars at level 4 i.e. High Automation and we 
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don’t need much time to witness level 5 automated cars. The development Mercedes-

Benz vision based autonomous van by Ernst Dickmanns and introduction of neural 

network in computers Dean Pomerleau in 90s changed everything. Later on, every car 

that claimed to be an autonomous had vision based system in them but it had its own 

limitation and was later equipped with LIDAR technology which made cars more 

autonomous. Along with those technologies, various types of sensors were used to 

gather more data which would make system perform more accurate. Even after usage 

of all these technologies and equipments, we are still finding hard time to reach Level 

5 automation because there are certain external factors that cannot be controlled and 

those factors do count at times. This shows that still there is a vast scope for new 

methodologies and development. But with this speed of growth, we can expect to 

achieve High Automation in a few years. 
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Abstr act. In day to day life, the community is majorly built around people 
without sensory impairment. This makes it difficult for physically challenged 
people to communicate and commute normally. The sign language used by the 
people who are sensory impaired at the same time cannot be under stood by 
normal people. Similarly, the world is too chaotic to be properly sensed through 
a normal helping stick. This difficulty can be addressed through the proper 
applications of modern technologies which have progressed enough for 
different applications. Therefore the solution is to develop a smart stick which 
assists people through sensory receptors and communicators. Its ability will 
include obstacle detection through a motor actuated ultrasonic sensor, 
intimation through a buzzer, LED-based alert system for another person 
specially for lowlight conditions  and a combination of keypad and display for 
communications. This smart stick aims to alleviate some of the issues faced by 
physically challenged people and hence open up an opportunity for them to 
explore the modern world. 

Keywords: ARM LPC2138 with LPC, ultrasonic sensor, vibration motor, 
servo motor, LED 

 
 
1   Introduction 
 
 
Deaf-blindness is the occurrence of combined visual and hearing impairments for a 
person.Such people make use of their hands and tools such as white canes for 
obstacle detection .Hand gestures and languages like Braille are used a mean for 
communication .When dual sensory impaired people travel at night time at some 
places there will be no light. So the person or vehicle traveling on the opposite side 
will have no alert about these people which can lead to accidents. To alert the person 
or vehicle led has been attached with the stick.Generally, the dual sensory impaired 
people will find difficult to communicate with normal people because the language 
used for communication will be different for both of them. By using this keypad they 
can communicate easily with normal people because it converts the Braille language 
into text which is understood by normal people .Dual sensory impaired people will 
find difficult to detect an obstacle in new places or objects moved from their familiar 
places which can lead to them being hurt.   To prevent this a sensor has been used. A 
servo motor is attached to rotate the sensor on either direction to detect obstacles. In 
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the literature, different techniques have been proposed for sticksor. In [1,10], 
proposed an idea of designing electronic stick using Global System Messaging 
(GSM), Global Positioning System (GPS) and Ultra-sonic technology. In[2,4,6,7], the 
system uses six dot vibrators to display characters and System having Braille pad for 
writing the Braille letters. SMS facility used for communication.[3], merging data 
provided by the two sensor types to allow more accurate information, to be 
transmitted to the user via  

Bluetooth module as a voice message specifying the object nature, characteristics 
and the distance between the detected obstacles. In [5], multiple sensors are used to 
detect obstacles.[8] a device control section which will be operated by using Braille 
touch keypad, the device control section of microcontroller connected with the load 
devices. The AC devices can be controlled to the controller through a relay. 

In [9], proposed the implementation of Braille to word and audio converter as 
output using FPGA.[11-12], a reliable solution encompassing of a cane and a shoe 
that could communicate with the users through voice alert and pre-recorded 
messages. [13], new technique and communications method for blind persons. 
Conversion of English language to Braille and it was detected by Six vibration 
motors that are placed in the glove.[14], the user pushes the lightweight Guide Cane 
forward and When the Guide Cane's ultrasonic sensors detect an obstacle, the 
embedded computer determines a suitable direction of motion that steers the Guide 
Cane and the user around it[15] focused on an aviation system called Virtual Leading 
Blocks for the Deaf-Blind, it consists of a wearable interface for finger Braille. It uses 
two Linux-based wristwatch computers as a hybrid interface for verbal and non-
verbal communication in order to inform users of their direction and position through 
the tactile sensation. Theoretical Background 
 

2   Stick specification 
 

This product is mainly built around a walking stick of robust aluminum construction.  
 

 
Fig.1.CAD diagram for Sticks or 
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It’s built with a length of 94cm and thickness 18cm nominally. It's provided with an 
ergonomic handle. It will also become a power full tool if it holds the ability to let 
them communicate with other people, especially in emergency situations. Hence this 
Stick will also incorporate Braille-based communication device which lets them spell 
out their intention to then ear by attender. It is a design to be the handheld device of 
dimensions 100mmx50mmx15mm. The buttons are spaced outwit 10mm gap to be 
ergonomic as well as to allow fast finger response. There will also be an emergency 
buzzer which lets the user turn the stick into a beacon in emergencies. 

The recognition of the surrounding is obtained with the help of an obstacle 
detection module that is placed near the bottom of the sticks or. This allows the 
module to operate within its max range of 15° angle with respect to the vertical 
direction. However, this range is insufficient for obstacle detection along the 
horizontal direction. Hence, this obstacle detection module is mounted on a 360-
degree ranger rotation that is capable of swinging the obstacle detection module 
horizontally. A bracket is attached to its rotor onto which the obstacle detection 
module is seated. Its direction is controlled by the user with the help of a gesture 
sensor placed in the backside of the stick, at a distance that is approachable by the 
fingers when measured from the handle.  

The inference of an obstacle is communicated to the user with the help of a 
vibration alert placed in the handle of the stick. Also, the presence of the user is 
communicated to the surrounding people with the help of an alarm and a light. The 
light alert is placed along the middle of the stick so that surrounding people can easily 
notice. The alarm is placed near to it and it intends to do the same. The 
communication is facilitated by a combination of Braille keypad and LCD. The 
Braille keypad is portable but stays connected to the stick via a cable. The keypad is 
placed below the LCD. This keypad is as compact as a mobile phone and is hence be 
easily handled by the user. The display is placed near the top end of the stick so that it 
has clear visibility. 

3    Design Methodology 

The sticks or mainly consists of the following modules: 
i. Obstacle detection 

ii. Extending the range of detection 
iii. Night alert for society 
iv. Communication 
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Fig.2. Flow chart for obstacle detection 

 
 
The ultrasonic sensor will detect the obstacle within the range of 400 cm. The 
ultrasonic sensor will have a trigger and echo pin. To initialize the trigger pin it will 
send a pulse of minimal timer period often-micro second delay .Within that delay ,it 
will send eight sonic burst of data at 40 KHz. The sound wave will detect the 
obstacles. When it detects, the echo pin will be high and the timer will start and when 
the wave bounces back from the obstacle and reaches the sensor, echo pin will go low 
and the timer will be stopped. The microcontroller will get the timer value from the 
timer register and calculate the distance. 
PROCEDURAL CALCULATION 
Distance = (speed*time)/2 
S=speed of sound =344m/s 
T=time calculate the to and fro distance 
 Speed of the sound = 340m/s 
=0.034cm/us 
Time=271us=271us*0.034cm/us=9.214/2 
=4.607cm 
To display the value in centimeter it should be divided by 59. The timer value loaded 
in the timer register is 380000 microsecond. The received value from the timer 
register will be calculated using the above formula. Once the range is detected if the 
range is below 400 cm the vibration motor will provide a vibration alert to the user. 
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5    Communication 
 

 
 

Fig.3.Flow chart for communication 
 
  
The Braille keypad functions based on the concept that all the buttons pressed 
beforecompletereleaseofthosebuttonstogetherconstitutetheinputgivenbytheuser. 

Thus the program consists of two major functions – wait for release and Read Keys. 

A.  wait for  release 
The Wait For Release function reads all the buttons pressed by the user before 
complete release and returns the corresponding buttons' position as a six digit binary 
number. This is done with the help of two binary integers a and x. Both are initially 
set to zero. Then, a for loop is developed for six iterations where each iteration checks 
whether the corresponding button is pressed in the Braille keypad. If so, xissetto1and 
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is left shifted to the i’th position (for example, if button 2 alone is pressed, they 
corresponding value of X will be 0b010000). Later, this value is loaded onto the 
integer a using OR operator. As the value of a is not reset for every iteration, the 
pressed buttons are always remembered. Thus, at the end of six iterations, the a will 
contain the binary format representation of the pressed buttons.1) 
  

For example, if the buttons 1 and 2 were pressed, the final value of a will be 
0b110000. There is an if condition that returns the value of a only when the x value is 
0. The entire code is set under a while loop with x being reset to 0 at the beginning of 
each iteration. This makes sure that all the button presses are registered and finally 
returned only when all the buttons are released (in which case X stays 0 till the end of 
the loop). There is also another integer that governs the return of value a called New 
Press. It's always set to 0 before the start of the wait for release function and turns 1 
through an if statement only when gains some value. And this should be 1 for the 
aforementioned return of integer a to happen. This makes sure that a runaway of 
empty values as output doesn't occur. 
 
B  Read Keys  

The next function is the Read Keys function. It reads the binary value and converts 
it into character by comparing the values to the binary table. If that character is 
not#, then the character is returned. However, if it is #,the another input is obtained 
through the wait for release function. This input is converted into a number through 
ASCII conversion. Then, the number is returned. The lookup table Shown below is 
used to match the generated binary digits to the corresponding character and display 
the characters on the LCD. 

 
              Table 1.  Look Up Table 
 

0b000000 initialization 

0b100000 A 

0b110000 B 

0b100100 C 

0b100110 d 

0b100010 e 

0b110100 f 

0b110110 g 

0b110010 h 

0b010100 i 
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0b010110 j 

0b101000 k 

0b111000 l 

0b101100 m 

0b101110 n 

0b101010 o 

0b111100 p 

0b111110 q 

0b111010 r 

0b011100 s 

0b011110 t 

0b101001 u 

0b111001 v 

0b010111 w 

0b101101 x 

0b101111 y 

0b101011 z 

0b001111 # 

                

 6    Rotation of Ultrasonic Sensor  With Servo Motor  
 

 
 

Fig.4. Block diagram  for servo motor rotation 

The rotation of the ultrasonic sensor is controlled by the servo motor and the input to 
the servomotor is given by the gesture sensor .Instead of the gesture sensor, three 
push buttons are used for simulation purpose. To rotate the servomotor PWM signals 
have to be generated. The on time will be where the PWM signal will be given and in 
the off time, the rotation will take place according to the generated PWM. The motor 
can move in three directions left, right and center. 

 
 
 
 

Button 
pressed 

ARM 
LPC2138 

Motor 
moves based on 
button pressed 
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Table 2.Movement of motor 

 
 
 
 
 
 
 
 
7   Led Light for Night Alert 
 

 
 
Fig.5.Block diagram for night alert 

The LED light is used to alert society. The LED strip used here is ws2812b. The LED 
strip is controlled by the switch. When the switch is in on condition the LED will 
glow and in off condition the LED will not glow as there is no input provided to the 
microcontroller 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INPUT OUTPUT 
If button A is 

pressed 
motor moves 

to left 
If button B is 

pressed 
motor moves 
to the right 

If button C is 
pressed 

motor moves 
to center 

 
Switch  

ARM  
LPC2138 

Light alert 
for the 
society 
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8    Result 
 
 

 
 

when the range is below 
400 cm it will display 
no obstacle. 

 

 

When the range is 
above 400 cm it will 
display as obstacle 
detected 

 

 

 

Fig.6. Simulation result of obstacle detection 
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OBJECTIVE INPUT OUTPUT 
To display a 
character w 
Button 2 4 5 and 
6 is pressed 

 
 
 

 

 
 

 

 

To display a character 
e button 1 and 5 is 

pressed 

 
 

 

 
 

 
 

To display a 
character l button 1 2 

and 3 is pressed 

 
 

 

 

To display a character 
c button 1 and 4 is 

pressed 

 

 

 

To display a character 
o button 1 3and 5 is 

pressed 

 

 

 

To display a 
character m button 1 

3 and 4 is pressed 

 

 

 

To display a character 
e button 1 and 5 is 

pressed 
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Fig.7. Simulation result of braille keypad 

 

 
Fig.8. Simulation result of LED light 

 

OBJECTIVE INPUT OUTPUT 
To display a 
number first 
initialize the # 
symbol 
Buttons 3 4 5 
and 6 is 
pressed  

 

 
 

 

To display a 
number 1 Buttons 1 
is pressed 

 

 

 

To display a number 2 
Buttons 1 and 2 is pressed 
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To display a number 3 
Buttons 1 and 4 is pressed 

 

 

 

To display a number 4 
Buttons 14 and 5 is 
pressed 

 
 

 

 

 

9    Conclusion 

Thus the simulation of a smart sticks or and braille keypad is done using Proteus. 
Both the smart scissor and Braille keypad has been implanted separately but in this 
project, it has been integrated as one device with additional features added. This 
project will help the sensory deprived people to avoid obstacles and communicate 
better which will widen their world in view with society. 
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Abstract. This paper investigates the performance of Process Reaction Curve 
(Cohen Coon) and Ziegler Nichols tuning techniques based on PID Controllers 
for the control of liquid using two tank non interacting system. Initially, Cohen 
Coon tuning technique is applied and then to achieve further improvement in 
performance Ziegler Nichols tuning technique is chosen. It is observed that the 
Ziegler Nichols method gives satisfactory results than Cohen coon tuning 
technique. 

 

Keywords: Two Tank Non-Interactive System, PID controller, Cohen-Coon, 
Ziegler-Nichols technique. 

1   Introduction 
The control of liquid level and flow in multiple tanks are basic problems in the 
process industries. The PID is the most used methods among other controllers. 
Conventional PID controllers are One-Degree-Of-Freedom type. We are here to 
discuss response of system's performance specifications of Cohen Coon and Ziegler 
Nichols tuning technique. In the simple PID controller the tuning procedure works 
well and time consuming, particularly for a process with large time constant or delay. 
However poorly tuned PID controller are often found in Industry. Tank1 feeds Tank2 
and its dynamics behavior is affected. More than one physical processing unit cannot 
be involved by the multicapacity process  

 
 

1.1   System Modeling 
 

 
 

                          Fig. 1. Two Tank Non-Interacting System 
 

Consider a Two Tank Non-Interacting System as shown in fig1, in which the level of 
the Tank 2 is adjusted by the outflow of tank1 and the load disturbance .The height 
and area of the tank1 is h1, A1and that of tank2 is h2, A2 respectively. The resistance 
added by the valves to tank1 and tank2 are R1 and R2. 

 
1.2   Objective 
To design a PID controller for the given Laboratory model two tank non-interacting 
system shown in fig2 specifications are: 

          Tank1 and tank2 diameter=92mm 
          Step change from: 50-60LPH 
          Find R1, R2, τ 1, τ 2
          

. 
Gp

Where, R1= Resistance of Tank1 
(s) =? 

             R2= Resistance of Tank2 
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             τ 1
             τ 

=Time Constant of Tank1 
2

 
=Time Constant of Tank2 

 
 
                     Fig. 2. Laboratory model Two Tank Non-Interacting System 
 

1.3 Calculation:  
 
Area of tank (A1) =  
Area of tank (A2) =  
Diameter of tank1 and tank2   =92mm 
Area of A1and A2   =  
 Area of A1and A2   = 6.647×     
       
R1=      =    

 
     R2=       =  

1.4 Tabulation and observation: 
 

Table 1.  Real time data for Laboratory model Two Tank Non-Interacting System 

 

S.No Time(s) 
Height of tank(1) 

mm(h1) 

Height of tank(2) 

mm(h2) 

1 30 60 33 

2 60 66 35 

3 90 68 39 

4 120 70 40 

5 150 71 42 

6 180 72 45 

7 210 73 48 

8 240 73 48 

9 270 73 48 

10 300 73 48 
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Initial flow rate                               =50LPH 

Final flow rate                                =60LPH 

Initial steady state of tank1            =54mm 

Initial steady state of tank2            =34mm 

Final steady state of tank1             =73mm 

Final steady state of tank2             =48mm 

 

R1=   =  6840  

 

R2=     =  5040  

 

Transfer function for tank1      =  

 

Transfer function for tank2    =   

Overall transfer function for Non-Interacting system is 

   =  

 

   =   R1×A1 

          =   6840    ×  6.647 ×  

       =   45.46 s 

       =   R2×A2 

          =   5040  ×  6.647 ×  

=   33.50  s 

 

Transfer function for tank1 in given by 

 
 

Transfer function for tank2 in given by 

      

 

Over all transfer function for Non-interacting system is given by 
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2   PRC based Cohen Coon Tuning Method 

After that we have to find the controller values for the above system using PRC based 

Cohen coon method as shown in fig.3 for tuning.      

 
 

 
 
 
                  Fig. 3. PRC based Cohen Coon Tuning Method curve 
 
2.1   Cohen Coon Method tuning procedure 

 
1. The controller action does not occurs when the process control loop is in 

open condition.. 
2. This method is used only for system with self regulation. This is also called 

as open loop transient response method. 
3. The controller is disconnected from the final control element to make the 

control system open loop. 
4. When the step change is applied to the variable c, it affects the final control 

element. 
5. Record the value of output with respect to time. The curve (t) is called as 

process reaction curve. 
6. The dynamics of the main process , measuring sensor and final control 

element affects the process reaction curve. Cohen Coon observed that 
response of most processing unit to an input change as a sigmoid shape 
which can be adequately approximated by a response of the first order 
system with a dead time. 

  =10S ,   B =5000, A=1,  K =B/A 
                          K= ,  K =5000 , τ = B/slope ,  τ =  

        dy=3000-2000,  dy =1000,  dx =75-50,  dx = 25, τ =   ,   τ =125 
   For PID Controllers,  
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2.2   CC Closed Loop Response 

Close Loop Response of second order system as shown in fig 4. 
 
  

 
 
                   Fig. 4. Close Loop Responses of second order system 
  

It is an open loop method .CC method is very complex when compared to ZN 
method. External disturbances results in unstable operation. Fine tuning is needed. 
Controller setting is dynamic which leads to large overshoot and oscillatory response. 
It has more peak overshoot and settling time. Performance of the process is poor with 
delay. Tuning procedure is not applicable because it causes unstable at both higher 
and lower values ofKp

3   ZN Continuous Oscillation Method 

. The reset and the rate time constant are low. 

The ultimate gain value, , the ultimate period of oscillation,  are used to calculate 
 in ZN closed loop method. It can be refined to give better approximations of the 
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controller. To find the values of these parameters, and to calculate the tuning 
constants, use the following procedure 

3.1   The Ziegler Nichol’s PID Tuning   Procedure 

1. Remove integral and derivative action. Set integral time ( ) to a largest 
value and set the derivative controller ( ) to zero. 

2. By changing the set point, small disturbances can be created and by adjusting 
the P, the gain value is changed until the oscillations have constant 
amplitude. 

3. The gain value ( ) and period of oscillation ( ) are recorded. 

4. Plug these values into the ZN Close loop equations and determine the 
necessary settings for the controller. Close loop calculations of , , . 

 
The PID Controller parameters are selected from the following table 
 
                             Table. 2.  PID Controller Parameters 
 

Mode    P I D 
P 2 PBu - - 
P+I 2.2 PBu Tu/1.2 - 
P+I+D 1.65 PBu 0.5Tu Tu/8 

 
3.2 Simulink diagram for Level process 
 

Selected PID controller parameters are used in the simulation of level process as 
shown in fig 5. 

Controller transfer function is given by 

 
= 6, =1.5,  = 1.65 ×  6  ,  = 10 

= 0.5 ×  ,              = 0.5×1.5  , =  0.75 
 = , =13.33 

    , = 0.1875,  
              = 10 × 0.1875  , =1.875 

, ,  
 

 
                       Fig. 5. Simulink diagram of PID Controller 
 

3.3   Response Curve For Ultimate Gain And Period 

Response curve for ultimate Gain and period as shown in fig 6. From this we are 
finding Tu, Ku. 
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                       Fig. 6. Response curve of Ultimate Gain and Period 

 
       TU=1.5 Seconds 

 
 

3.4   Z-N Close Loop Response 

The ZN tuning technique closed loop response curve as shown in fig.7.  
 

 
 
                    Fig. 7. Response curve of Z-N Close Loop Response 
 

The response of the ZN tuning is slightly better than those with the CC settling.  In 
this process, settling time and peak overshoot is reduced. Only the proportional 
element is used to tune the controller in ZN method. To achieve initial tuning it does 
not require trial and error method. 

4. Response For Real Time Level Process 

Over all response for real time level process using Z-N method is shown in 
fig 8. The time taken to get set point is 1.5 Sec. 
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                Fig. 8. Response curve of Level process using Z-N method 
 

 
Over all response for real time level process using CC method is shown in  

 
                                    

 
Fig. 9. Response curve of Level process using CC method 

 
 
5. Conclusion 
 

 Thus the mathematical model for a non-interacting system was described and the PID 
values were designed by ZN and CC method. Compare to both methods, in ZN 
settling time is 1.5seconds but in CC settling time is very large i.e-105seconds.We 
have  implemented in  Mat lab and also in real time level process.  
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Abstract. The fundamental use of a industrial helmet is to safeguard the us-
ers by reducing and absorbing mechanical energy and restrict any penetration. 
the high impacts influence and alter the protective and structural capabilities. 
one of the factor that plays a part in injury is the volume  and weight of the 
helmet besides their energy absorption capacity, and is a threat to the user. Eve-
ry year plenty of employs are accidentally injured or killed in the working plac-
es in the industry. To avoid such injuries or death by wearing a correct safety 
helmet. Protective head gear will save your life. In recent time impact strength 
of the helmet using in the industry is low because of irregular material filling, 
unequal distribution of pressure and blow holes. The main objective of the pro-
ject is to increase the quality and strength of the helmet by improving the mate-
rial used for the helmet. to achieve the main aim of the project we started the 
work in three stages .in the first stage a mold for the helmet is designed by us-
ing CATIA V5 software .then by using the model the analysis is done using 
ANYSIS software for two different type of material which are GLASS FIBER 
REINFORCEMENT PLASTIC (GFRP) and GLASS FIBER 
REINFORCEMENT PLASTIC With ALUMINIUM (GFRP+AL). 

Keywords: Safety helmet, glass fiber, stress-strain curve deformation 

1 Introduction 

We wear helmet on our head for make us safe from injuries. The use of the symbolic 
or ceremonial helmets without safety functions (eg: baseball player helmet) used 
sometimes. The Assyrian soldier in 900BC was first known of using helmet. 
    A thick layer of lather or bronze helmet worn in their head, soldiers wear helmets 
nowadays also now the helmets are often made by light weight material. This safety 
gear helps people from saving their lives from Sevier injuries from accident In this 
last two decades more accidents are highly by motor cycles. For a highly functional 
helmet must be designed and analyzed the structures of the helmet. The shell and 
foam layer are main component of the helmet. The impact energy of the helmet is 
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All observed by the form. It is the main function of it. The shell will pretend all for-
eign material that is pretend to come inside by hitting the helmet. If the shell is not 
working good the foreign object will it our skull an make us injure. To speed up the 
impact load on a wider foam area It expands the linear energy capacity of the foam. 
The main criterion is the force resistances test for determination of shell thickness and 
in fact making a thicker shell of the helmet. Consequently a weight of about 6 to 8 
times. 
 As compared to the linear of foam’s we choose a denser shell the strength will be 
improved. Unfortunately, as well as weight and cost or a different material should be 
examined. Compare a new material analysis results with standard component there 
are different types of helmet for different purposes for example, from striking the road 
the blunt impact  forces are to be eliminated from driving bicycle helmet. A mountain 
climber’s helmet must be designed for high protection against high impact, for objects 
like cobbles and pebbles and climbers equipments and food items fall from top of the 
mountain. Practical concerns also considered for designing for helmet should be small 
and light in weight so the helmet will not disturbed when climbing. Some of the hel-
mets have extra protectective gears attached to them, such as goggles or a face mask 
and ear guard and some other forms of protective equipments for head, and a system 
for communication. Metal face protector may be attached with few sports helmets. 
We have researched in theoretical background and the studied the ways how the acci-
dents are happened. The load distribution on the helmet at accident. Is analyzed. The 
survey of the head injuries helps us to improve the quality of the helmet for protection 
by using the knowledge. Lightweight helmets are expected from the users.While 
meeting other system and foam fitting system for performance required. we can com-
pletely analyze of the design for system requirements .these helmet is used for safely 
and seal the human head from accidents.hences, the structural and protectiveness of 
thru helmet are changed in high energy impact. This helmet design and material has 
been improved eventually in time. A load or forces is subjected which acts on a de-
formation .the various characteristic of a helmet is practically analyzed those von 
miss, stress energy, strain energy. A static concept of the helmet is analyzed. The 
different impact energy is load applying on concentric motions, sudden motion. The 
material like GFRP AND GFRP reinforced with aluminum/steel powders was used. 

1.1 Materials 

A few parameters that include very large molecular particles characterized by less 
weight, increased corrosion resistance, high strength-to-weight ratios and very mini-
mum melting points forms a material structure. The forming of plastics are done with 
ease. 

1.2 Thermoplastic 

A thermo softening plastic or thermoplastic, it becomes pliable or moldable at high 
temperature and get harder when it is kept in low temperature because it is a polymer. 
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[1][2] Mostly all the thermoplastic have high molecular weight. By intermolecular the 
polymer chains associates, which makes the thermoplastic remolded and restores the 
bulk properties because in cooling inter molecular nitration increases in the thermo-
plastics; the thermosetting polymers are different from thermoplastic polymers. The 
cutting process forms the irreversible bond.thermosplast will never melt often. But 
they deform and don’t reforms until cooling. 

1.3 Types of Thermoplastic used 

 

ABS is regularly used thermoplastic. it has the glass transition temperature of approx-
imately 105 °C (221 °F). ABS is amorphous and it has no correct melting tempera-
ture. ABS is terpolymer processed by polymerizing styrene and acrylonitrile in the 
presence of polybutadiene. 

Acrylonitrile butadiene styrene (ABS) 

The proportions are varied from 14% to 34% acrylonitrile, 6% to 32% of butadiene 
and 42% to 58% styrene. The result has a very longer chain of poly butadiene criss-
crossed with smaller chains of poly (styrene-co-acrylonrilte). In the group of nitrile 
the neighbor chains by being polar, attract with each other and attached with other 
chains together, this makes ABS much stronger than pure substances; at less tempera-
ture it provides resilience. The ABS is used majorly for -20 ° to 80 °c because the 
mechanical properties changes for temperature. The properties of ABS are processed 
by rubber toughening, fine particles of elastomeric are evenly distributed all over the 
rigid matrix.  

2 Design And Modelling Of The Industrial Helmet Catia V5:  

2D DRAWING OF INDUSTRIAL HELMET – CATIA V5: 

 
Fig. 1 2D drawing of industrial  
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3d Modelling  Of Industrial Helmet: 

The model of industrial helmet was designed and using the tool Catia v5 it has 
been drafted in it 
 

 
 

Fig 2 3D modeling of industrial helmet 

3 Analysis Results  

3.1 

GFRP: 

Total Deformation 

 

 

Fig.3. This ANSYS image shows the Image of total deformation of GFRP+AL total defor-
mation STRESS INTENSITY:  
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GFRP: 

 

Fig.4. This ANSYS image shows the STRESS INTENSITYof GFRP 

 
DEFORMATION ON X AXIS: 

 

 Fig.5. This ANSYS image shows the DEFORMATION ON X AXIS (GFRP) 

Testing 
 
so it demonstrates from the chart that the strain is comparing to strain or prolongation 
is relating to the heap giving An is legitimate to the law. St. Line relationship. Point 
An is legitimate to this law. or on the other hand we can say  
 That point An is have some outrageous minute that the immediate thought of the 
graph closes or there is a deviation from the straight nature. These centers are known 
as the most extreme of proportionality orthe Proportionality limit.For a brief span past 
the point A, the material can even now be versatile as in the disfigurements are com-
pletely changed when the heap is completely evacuated. The oppose point BIs named 
as Elastic Limit. 
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To determine how the material interacts with each other when a force is applied to it 
is done by tensile testing. a simple way to measure the mechanical forces required to 
elongate a specimen to breaking point ,one of the main objective is to predict how the 
object interact to their intended application . 
 
A stress curve of force vs. extension, the graph is calculated till the force to break or 
failure point. 

Graph Of Stress –Strain Curve And Load Displacement 
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Fig.6.  Tensile testing may be measured by the parameters performance. The result is placed 
into curve that a force vs. extension -that shows the tensile profile of the material plotting it in a 

graph 

Compression test of GFRP 

This test comprises of checking the materials opposing forces that are experiences a 
oposing force that pushes the specimen inwards 
 
From the other side is squashed together and the forces experienced are noted and 
tabulated with corresponding graph 
 

 
 

 
 

 

 

 

 
Graph of stress strain and load displacement for  compression test 
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Charpy Result 
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Total deformation in bar  graph 
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Bar  graph in shear  elastic strain And Von Mises Stress 
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Bar  graph for  final result 
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Fig.13. rersults and conclusion: 
 

 LOAD(Kg) STRESS TOTAL 
 

DEFORMATION 

    
CARBON 
FIBRE 

25 14.33 0.002355 

NYLON 4,6 25 16.206 0.004369 

GFRP 25 0.017929 6.7849e-6 

GFRP+AL 25 0.017918 4.555e-6 

 

 

Stress produced in GFRP+AL is more than stress produced in impact Carbon fiber 
nylon 4,6 and GFRP for equal height that indicates the resistances against the load per 
unit area. the factor of safety is high and capacity of withstanding of GFRP+AL is 
high. The result proves that the GFRP+AL produce high displacement than carbon 
fiber, nylon 4,6 and GFRP helmet. we cannot alter the displacement to high and the 
impact load over the helmet produces less volumetric strain in GFRP+AL helmet has 
less strain than carbon fiber produces.nylon4,6 and GFRP has equal height, that pro-
duces high rigidity to the workers neck from impact load 
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Abstract. This research builds a review to examine different theoretical as-
pects of resilience also, to explore psychological resilience among gender of 
workers and their performance in IT industry. The variables for study are taken 
from the peer reviewed articles and papers such as enhancing individual well 
being, positive coping situation, autonomy, self acceptance, purpose in life, are 
explored as variables of psychological resilience with which the gender and per-
formance of the workers were assessed. In this study the respondents are taken 
from the IT industries with age group from 25 to 48 years, certain people with a 
minimum of 3 years experience and few above three years of experience are 
taken as sample respondent for this study with a sample size of 150. Descriptive 
research design and random sampling have been used to collect data from re-
spondents. Questionnaire with 17 questions were administered using seven 
point Likert scale ranging from strongly agree as 1 to strongly disagree as 7, 
been used to collect the data from the respondent with respect to psychological 
resilience variables. The statistical tool that has been implemented for the study 
are t-test, correlation analysis, regression was applied, and the output are ob-
tained using SPSS 21. Results revealed that, psychological resilience variables 
are strongly allied to both the workers, and it is evidently shown with increased 
performance of both male and female workers. 

lekha.bes@gmail.com 

 

Keywords: psychological resilience, gender, performance, workers, positivity, 
wellbeing. 

1 Introduction 

1.1  Widening Resilience Concept: A Succinct Record 

 
The researchers embark on how people managed to materialize from sternly nuisance 
situation relatively intact during the period 1950 and 1960. The resilience construct 
has changed extensively from their earlier studies spotlight on how to resist to nega-
tive outcomes between deprived children, and resilience research initiation happened 
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during mid and through to the late-20th century. Before the early resilience research 
has theoretically put up as there are personality trait that consent positive outcomes 
even to below intense destitution. There are two fields in which resilience research 
has been originated to identify what makes 
 individual to evade traumatic stress on adults, and developmental psychology 
which concentrates on youth and children to recognize which of the personal qualities 
of children like self-esteem would help to differentiate from children who had accli-
matized with positivity to other disadvantages like socio-economic, violence or disre-
gard, cataclysmic life events, to children explaining relatively shoddier results 
(Luthar, Cicchetti and  Becker, 2000). The key components of the resilience construct 
explicate early research studies as, risk factors in life of individual, protective mecha-
nisms endurance, adversity and its multidimensional gamut of individual responses 
acknowledgement. 
 Also, (Werner and Smith, 2001) has found resilience among children of high-risk 
can be envisaged with certain input and attributes of family-level, are said to be rea-
sonably unswerving amid socio-political and ethnic groups, also, in the earlier study it 
has been made to portray on resilience of children and how these children are profited 
through sturdy sense of values, strength to cope up, support of family. 

          1.2  Concourse To Resilience 

Resilience means adapting to a positive learned experience from a distress situation 
(i.e. from sad situation in families like death of children, parents or closer one, and 
problems in heath and relationship, stressful situation, work pressure in work place, 
loss of job) through individual thoughts, emotion and behavior. Hence, bouncing back 
to normal life after a trauma is said to be resilience. Recent recession situation during 
2008, where many companies fall from hike and it took two to three years to come 
normal, and recovery after huge disaster even naturally or artificially like twin tower 
attack, floods, tsunami and how people recover themselves from pain and suffering 
that they come across from any distress emotionally can also be taken as examples for 
resilience. Moving on back to normal life through learned experience of behavior, 
thoughts, actions and emotions helps one to handle and balance both personal profes-
sional circumstances. Therefore, in general every human being has the tendency to 
overcome from any traumatic situations and to adapt to normal life after sometime 
this tendency in human being is called as resilience. Factors of resilience such as, care 
and support relationship of family members, realistic planning, capacity, confidence, 
positive attitude, communication skill, problem solving, known to manage feel and 
impulse, self-discovery, decisive action in decision making, consider change as part 
of life. Hence variables to resilience from various peer reviewed articles were found 
to be empathy, promoting & enhancing individual well being, positive coping situa-
tion. 
 Ryff‟s model, psychological well-being has six different dimensions; autonomy, 
environment, personal growth, positive relations with others, purpose in life and self- 
acceptance. Resilience relates to positive evaluations of one’s self, sense of individual 
growth, development and determination on self. 
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 Many authors like (Kimberly et al., 2000; Souri et al., 2011; Hasse et al., 2014; 
Fabio et al., 2015 and Scoloveno, 2015) has identified that resilience as good promot-
er and enhancer for each individual wellbeing. Thus, resilience formulates a person to 
battle in opposition to persist heedful about some kind of jeopardy, therefore, per-
formed the limit towards impending the muddle through maladaptive and deeds. 
 Former, the attention shifted towards positive psychology, where from the health 
related to psychology of human it is observed further with expressions of distress due 
to psychological issues also with several diseases in absence. When psychology is 
positively budged its attention focuses completely operative human being on unre-
stricted difficulty and malady and struggle for ones headway. Thus, wellbeing of 
one’s psychology is  defined through numerous conception like contentment in life, 
bliss and the matter of wellbeing involves a sort of psychosomatic welfare of an indi-
vidual (SeemaVinayak et al, 2018). 
 According to (Fava &Tomba, 2009) individuals are said to be with elevated in 
resilience when they construe the occurrence to be nerve-racking, that under writes in 
the direction towards welfare of individual psychology. Also, resilience recount a 
positive assessment of self, a sense of escalation, development and self-determination, 
it enhances an individual credence in resolute and reminiscent life, thus, it is found to 
be causative in the direction of welfare and individual psychology. 
 Ryff and Keyes (1995) have given their contribution in psychological well-being 
through a multidimensional model which explains the change, since, advanced and 
anomalous approach to the well-being of individual psychology. And, through this 
model six different dimensions has been formulated such as autonomy, ecological 
mastery, individual augmentation, optimistic associations amid others, purpose in 
existence and self acceptance which creates their position to enhance the individual 
wellbeing through psychology. Also, (David, 2015) has disclosed this model as the 
multifaceted model through empirically and scientifically using valid test. 
 According to (Larson, 2006) resilience helps to create positive youth development. 
According to , (American psychological association, 2014) resilience is said to be the 
method of acclimating the trauma, adversity, threats, family and relationship problems 
are due to the sources of stress, as well as health related problems, and, certain stress-
ors financial, workplace and tragedy. (Lee et al, 2012) has confronted resilience to 
portray the three core facet as a competence, development and outcome. 
 From earlier studies through psychological wellbeing model it has been found that 
resilient helps people to maintain better physical and health of individual psychology 
that provides additional supremacy to convalesce effortless, rapid and hectic or 
stressed situations. Thus, it is also said from various study that resilience offers one-
self with health, confident,  and sense of worth that facilitate the pact through trauma 
and depressed feeling, as a result, it found to show important role in psychological 
health. 
 Rebecca Graber et al (2015) has confronted the study on psychological resilience 
as protective mechanism by examining through articles and peer views, it progress on 
how psychological resilience facilitates the positive adaptation among people with 
varied gender, age, culture and other factors of life cycle. Resilience in life of child 
and adults varies, during childhood resilience is deeply under fasten by process fol-
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lowed in families and not with coping skills effectiveness. Whereas, with adulthood 
life, resilience may perhaps be pretentious by ingrained outline to cope with stress 
responses physiologically, culture, also with other social relationships among individ-
uals and families. For instance, relationship that portrays parent-child positive rela-
tionship, and social networks communal support would depict that how the study 
relates skill to develop psychosocial work as sturdiest intercession. Research on resil-
ience depicts that adapting to circumstances and accepting the change are achievable. 
Various case study of resilience has been taken for understanding case based on cul-
tural comparison, conflicts among relationships, thus questions where focused on how 
resilience concept has been applied in field of psychology by researcher, protective 
mechanism against risk, factors of life cycle. 
 According to (Ryff and Singer‟s, 2003) the psychological well -being model states 
that, people with resilience plays a better role in order to maintain their physical and 
psychological health which means resilience pave them additional supremacy power 
to recuperate easier and quicker from nerve-racking or traumatic situations. 

 2      Objective of the Study 

The primary objective of the study is to find the relationship of psychological resili-
ence variables among male and female workers (i.e.) gender and performance of 
workers in IT industry. The variables for study are taken from the peer reviewed arti-
cles and papers such as enhancing individual well being, positive coping situation, 
autonomy, self acceptance, purpose in life, are explored as variables of psychological 
resilience with which the gender and performance of the workers working in IT indus-
try were assessed. 

  3   Need of the Study 

Physiological resilience helps the individual to revisit the pre-traumatic stage swiftly. 
Therefore, it is shown from the existence of psychological resilience individual/ peo-
ple who can increase their capabilities through psychological and behavioral would 
consented them to linger unruffled during the circumstances of crisis/pandemonium, 
and to travel out from the occurrence without facing protracted negative corollary. 
Hence this study aids to identify the variables of psychological resilience and how it 
has been positively related with gender and performance of workers in IT industry. 

4 Method 

 This study explores psychosocial resilience among gender and increased performance 
of workers in IT industry. The variables for study are taken from the peer reviewed 
articles and papers such as enhancing individual well being, positive coping situation, 
autonomy, self acceptance, purpose in life, are explored as variables of psychological 
resilience with which the gender and performance of the workers working in IT indus-
try were assessed. Descriptive research design has been used to collect the data from 
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respondent. The procedure used to collect samples from population is done using 
random sampling method. In this study the respondents are taken from IT industry 
that handles with age group from 25 to 48 years, certain people with a minimum of 3 
years experience and few above three years of experience are taken as sample re-
spondent for this study with a sample size of 150. Questionnaire were administered 
using 17 item scale each questions with seven point Likert scale ranging from strong-
ly agree as 1 to strongly disagree as 7, been used to collect the data from the respond-
ent with respect to psychological resilience variables were used for primary collection 
of data and secondary data are collected using journals, articles and chapter related to 
the study area and it shows a reliability measure of 0.76. The statistical tool that has 
been implemented for the study are t-test, correlation analysis, regression, and the 
output are obtained using SPSS 21. 
 
 

          5    Results and Discussion 

Many researchers have taken various variable of psychological resilience on their 
studies and only few found positive impact on psychological resilience variables to-
wards workers life and wellbeing. This study helps to find that whether variables of 
psychological resilience show any relationship among the gender and performance of 
workers. 
 In the present study first and foremost aim is to explore the relationship between 
psychological resilience among gender of workers and their increased performance in 
IT industry, using t test which reveals a significant value of p≤ .01 level. Hence which 
depicts that psychological resilience plays a vital aspect for the escalation and im-
provement of both male and female workers and their performance in IT industry. 
 From the above table 1, it is found that the relationship between variables of psy-
chological resilience with workers (male & female) and their performance. The result 
shows that enhancing individual well being (r= 0.59**, p ≤0.01), positive coping 
situation (r= 0.44**, p ≤0.01), autonomy (r= 0.49**, p ≤0.01), self acceptance (r= 
0.64**, p ≤0.01), purpose in life (r= 0.41**, p ≤0.01), for male are said to be positive-
ly related with male workers and their performance. 
 From table 1, the t value, F value and r2 value: it reveals that all significance val-
ues of the variable among gender found be significant at p ≤ 0.01, hence it is evident 
that, there is no gender differences were found on psychological resilience among 
workers, since all the psychological resilience variables portrays values of 0.000, 
which are said to be significance at (p ≤ 0.01) of workers, this infers that psycholog i-
cal resilience can be implied to any individual without gender differences, because 
both male and female has to come across distressful circumstances, and to overcome 
from the situations would take time. But, the time taken to heel from a traumatic sit-
uation varies among individuals irrespective to genders, because certain individual 
overcome effortlessly and hastily when compare to other individual, so this happens 
comparatively depend upon the self supreme power of individual which is said to be 
different for each and not because of gender, hence it is evident from the t- value for 
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gender of workers. Similarly, the t test for the performance of male (10.04) and fe-
male (10.19) workers are found to be significant at (p ≤ 0.01) for workers. 
 From the above table 1, the performance of both male and female workers shows 
the value significant at p≤0.01 level. Hence, the study discloses that all the variables 
of psychology resilience are said to be positively influencing both male and female 
(gender) of workers as well as increased performance of workers. Also, all the F-
values of both male and female workers and increased performance of workers are 
found to be significant at one percent level, this portrays that this model is significant. 
From table 2, the correlation coefficient with values range of 1, which reveals that the 
absolute value of coefficient as larger. Therefore, it is inferred that, there exist strong-
er relationship among psychological resilience amid gender and performance of 
workers in IT industry. 

          6    Conclusion 

 Thus, psychological resilience bestows an individual to gain better confidence and 
purpose of life with a sense of self within them which allow them to deal circum-
stances effectively with a positive cope to handle stress and negative emotions, 
thought, behavior. Thus, resilience plays an important role in psychological health of 
individuals and their wellbeing. From this study it can be concluded that psychologi-
cal resilience variables are strongly allied to workers, and it is evidently shown with 
increased performance of both male and female workers. This shows that that the 
positivity through psychological resilience would not only increases the performance 
of workers but also, the psychological health of workers are improved than before, 
which aids to direct oneself toward better inter and intra personal understanding 
among individual and their wellbeing. 

          7     Scope of the Study 

The study on psychological resilience depicts, that the resilience variables aid to mo-
tivate an individual to attain positive emotions, and thriving stress adaptation. Conno-
tation for research into the scope of this study would inhibit certain protective factors 
so as to provide effect on the advantage of psychological resilience. Thus, the atten-
tion toward psychological resilience can be broadened by handling emotions with 
positivity. In further, different socio-economic strata of sample can be suggested for 
the study. And, the scope of the study can be further extended by focusing on other 
additional factors of psychological resilience like grit, emotions, impulses, trust, self-
confidence, positive self-image, communication among family and surroundings. 
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Appendix 

Table 1: The regression analysis for psychological resilience variables as predictors of gender 
and performance of workers. 

Predictor Variables  
Stand-

ardized 

Coeffi-

cients 

 
t-value 

 
R 2 

 
F-value 

 
Sig 

FEMALE WORKER 

psycho-

logical re-

silience 

variables 

enhanc-

ing indi-

vidual 

well be-

ing 

0.68 8.32** 0.6
6 

68.52** .000 

positive 

coping 

situa-

tion 

0.75 10.24*
* 

0.5
8 

104.23*
* 

.000 

Autonomy 0.60 6.66** 0.4
7 

43.56** .000 

 
 
 

 self ac-

ceptance 

0.76 8.03** 0.56 69.53** .000 

purpose in 
life 

0.62 6.64** 0.43 54.56** .000 
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Increased performance o    0.78 10.19** 0.74 104.63** .000 

MALE WORKER 

 
 
psychologic 

al resilience 

variables 

enhanc-

ing in-

dividual 

well be-

ing 

0.70 9.32** 0.57 75.33** .000 

positive coping 

situation 

0.54 6.97** 0.39 54.46** .000 

Autonomy 0.68 8.32** 0.47 68.52** .000 

self acceptance 0.70 10.24** 0.58 61.23** .000 

purpose in life 0.60 6.66** 0.36 43.56** .000 

Increased Performance of 

male workers 

0.71 10.04** 0.68 101.05** .000 

 
**Significant at p≤ .01 level *Significant at p≤ .05 level 

Table 2: Pearson correlation table : Relationship between psychological resilience, gender of 
workers and increased performance of workers. 

 
 Psy-

chologi

cal re-

silienc

e 

Gender of 
workers 

Increased 

performance   
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Psychological 
resilience 

1.00   

Gender of work-
ers 

0.44** 1.00  

Increased per-
formanceof 
worker 

0.62** 0.32** 1.00 

Source: Primary Data, Note: ** Significance at one per cent level. 
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Keywords: Flame Sensor, PIR (Passive infrared) Sensor, SURF (Speeded up 
robust features) algorithm 

The quantity of trees has been diminished radically from the 
woodland that makes an undesirable situation for creatures to make due in the 
timberland. At present, untamed life and timberland divisions are confronting 
the issue of development of creatures from backwoods zone to local location. In 
this paper, a system is proposed for following and disturbing for assurance of 
trees from human and fire accidents. Flame sensors are used to monitor and de-
tect fire. PIR sensors are used to monitor and detects the motion on nearby sur-
roundings and alerts the forest officials. Surf algorithm is used to find whether 
the movement is from animal or human. This proposed system helps the forest 
officials to protect the tree from forest fire and poaching. 

1 Introduction 

 Woods fire is the reason for different and irreversible damages to both environment 
as well as financial matters. For now, numerous valuable species are cleared off, life 
and resources are undermined, etc. In spite of an expanding of state costs to control 
this catastrophe, every year a large number of flame mishaps happens across the 
world. It spent an enormous measure of customary person reconnaissance recogniz-
ing, anyway the exact report can be recommended by abstract components. It is de-
veloping to show the dynamic conduct of fire spread in a forest in order to make plan 
to reduce fire. Numerous scientists centre fire spread in a forest in order to make rec-
reate the propagation of rapidly spreading fires. This work proposes system for pro-
tecting trees from forest fire and poaching. 
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The flame sensor and PIR (Passive infrared) sensor refreshes the data (at whatever 
point there is flame or human or creature is recognized) to timberland division as 
quickly as time permits. Flame sensor is utilized to recognize the flame and PIR sen-
sor identifies the movement on close-by environment and information is refreshed to 
the Internet of Things. 

Picture handling is a procedure to change over an image into computerized struc-
ture also, playing out certain tasks on it, to get an upgraded image or to extricate a few 
data from it. It is a kind of standard guideline where input is picture, similar to video 
bundling or photo and might be picture or characteristics related to picture. Regularly 
it joins considering pictures to be dimensional signs while applying formalset  pennat 
preparing strategies to picture. 

Implanted C is a lot of language expansions for the C language by the advisory 
group to address shared problems that exist between C augmentations for different 
installed works. Implanted C programme needs non standard increases to C language 
for helping colourful features. In 2008, the C Standards Committee extended the C 
language to address these issues by giving a run of the mill standard to all use to stick 
to. It fuses different features not open in ordinary C, for instance, fixed-dot number 
juggling, name address spaces, and essential I/O gear tending to. MATLAB is a nu-
merical enrolling condition and fourth-age programming language.  
Steps used in SURF algorithm are: 
1. Set the focal points for animal and human and store the image in data-

base 
2. Capture an image using web cam 
3. The image captured will extract the points and checks with the images 

stored in database using pixel points. 
4. The image will be classified as human or animal using focal points.  
 

2 Related Works 

 Mehul K Dabhi [5]said that finding facial component in pictures is an essential stage 
for applications, for example, eye following, acknowledgment of face, face appear-
ance acknowledgment and face following and lip perusing. He has proposed a strate-
gy for distinguishing face from the live picture. The face is distinguished from whole 
picture using viola jones figuring. He has utilized falling of stage to make the proce-
dure quicker. 

Sabrina I. Soraya, Tung-Hui Chrang, Guo-Jing Chan and Yu-Juan Su [6]said that 
the Internet of Things framework is response for checking the temperature at various 
purposes behind zone in a server farm, making this temperature information perceiva-
ble over web through cloud based dashboard and sending SMS and email alerts to 
predefined beneficiaries when temperature transcends the secured working zone and 
achieves certain high qualities. This engages the information to focus supervisory 
gathering to make quick move to address the temperature deviation. Additionally this 
can be checked from wherever at whatever point over online dashboard by the senior 
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estimation pros who are absent in the server farm at whatever point. This Wireless 
Sensor Network (WSN) based checking framework incorporates temperature sensors, 
ESP8266 and Wi-Fi switch. ESP8266 is a low power, exceedingly combined Wi-Fi 
plan from Espresso. The ESP8266 here, in this model, accomplices with 'Bidets' cloud 
through its API for indicating temperature information on the cloud dashboard on 
advancing and the cloud occasion the authorities frame work makes alarms at what-
ever point the high temperature arranged occasion is finished. Cloud occasions should 
be proposed for various alarms up to this time through the simple to utilize UI of the 
stage.It's to be noticed that the sensor utilized here can be utilized to screen the gen-
eral moistness of the server farm condition too alongside the temperature of the server 
farm. Be that as it may, for this model arrangement is kept completely around the 
temperature observing. 

Imran Khan, Jagruti Sahoo, Son Han, Roch Glitho and Noel Crespi [2] said that 
sharing a passed on Wireless Sensor Network Infrastructure using various, synchro-
nous applications can help comprehend the certifiable ability of Internet-of-Things. 
Virtualized WSNs can be used by various applications and associations in the mean-
time including semantic applications to help end-clients to comprehend the setting of 
the occasions and settle on instructed choices. This System has proposed a heuristic-
based genetic estimation to pick capable centre points to perform profitable in-arrange 
sensor data remark in virtualized WSN's. This paper additionally present early repro-
ductions results. 

Fan Wu, Christoph Rudiger, Jean-Michel Redoute and Mehmet Rasit Yuce [1] said 
that this system presents a wearable Internet of Things hub went for observing unsafe 
natural conditions for security applications by means of LoRa remote innovation. The 
proposed hub is low-powered and backings different ecological sensors. A LoRa   
passage is utilized to interface sensor to the Internet. This for the most part around 
checking carbon monoxide, carbon dioxide, bright, and few broad natural areas. Poor 
condition could make serious medical issues people. Along these lines, encompassing 
ecological information is accumulated by the hub in a continuous way, afterwards it is 
send to server. The information is shown to relevant clients through an electronic 
application situated in the cloud server and the gadget will offer caution to the client 
by means of portable application when a crisis condition happens. The exploratory 
outcomes show that our security observing system can work dependably with low 
power utilization. 

Vikram.N, Harish K.S, Nishaal M.S and Raksha Umesh [7] said that with the quick 
increment in use and dependence on the distinctive highlights of shrewd gadgets, the 
requirement which interconnects them is certifiable. More existing frameworks have 
wandered in the circle in Home Automation however has evidently neglected for 
giving savvy answers for the equivalent. The paper delineates techniques to give min-
imal effort Home Automation System utilizing Wireless Fidelity. This takes shape 
idea to internetworking using brilliant gadgets. Wireless Sensor Network is intended 
to monitor and controlling ecological, security and parameters of a keen intercommu-
nicated home. The customer rehearse reliable order over the contraptions in a home 
by methods for the Android application. 
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Jaewoo Kim and Seok Yu [3] said that Traditional system the executives depended 
on wired system, which is inadmissible for asset compelled gadgets. WSN's comprise 
Internet of Things can be expansive scale systems, and it is difficult to deal with every 
hub separately. In this framework, they proposed a system the board convention for 
WSN’s to diminish the board traffic. 

Yanjiang Wang [8] said that he proposed a novel quick way to deal with the recog-
nition, division and confinement of human faces in shading pictures under complex 
back ground. To begin with, umber of transformative operators are consistently dis-
persed in the 2-D picture condition to recognize the skin-like pixels and fragment 
each face-like locale by enacting their developmental practices. At that point wavelet 
deterioration is connected to every district to identify the conceivable facial highlights 
and a three-layer BP neural system is utilized to recognize the eyes among the high-
lights. Test results demonstrate that the proposed methodology is quick and has a high 
discovery rate. 

Jie Shen, Stefanos Zafeiriou, Grigorious G. Chrysos and Jean Kossaifi [4] said that 
identification and following of appearances in picture groupings is among the most all 
around considered issues in the crossing point of factual AI and PC vision. Frequent-
ly, following and discovery procedures utilize an unbending portrayal to depict the 
facial district, thus they can neither catch nor abuse the non-inflexible facial happen-
ings, which are critical for endless of uses (e.g., outward appearance examination, 
facial movement catch, elite face acknowledgment and so on.). More often than not, 
the non-inflexible happenings are caught by finding and following the situation of set 
authority facial tourist spots eyes, nose, mouth and so forth. 

3 Methodology 

In order to protect the trees in forest from smuggling and natural disaster such as for-
est fire, a new system is implemented. The modules used in this system are Monitor-
ing using sensors, Process of input images and Alert using IoT. In monitoring using 
sensors module, the fire sensor and PIR sensor monitors the forest in order to protect 
trees from forest fire and smuggling. In process of input images module, the cameras 
fixed in the forest will capture the image and finds whether it is human or animal 
using SURF algorithm. In alert using IoT module, the sensors alerts the forest offi-
cials and update information whether the movement is from human or animal. 
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                                       Fig.1. System Design 

  

3.1  Monitoring Using Sensors 

 

In this module, Fire sensors (LM393) are used to monitor and detect the fire. PIR 
sensors are used to monitor and detects the motion on nearby surroundings and alerts 
the forest officials. Flame sensors and PIR sensors are connected to Arduino UNO 
controller. The information is updated in LCD. LCD screen is an electronic presenta-
tion module and locate a wide scope of utilizations. Here in LCD, the display will 
show NO MOVEMENT or NO FIRE if movement or fire is not detected. The display 
shows MOVEMENT or FIRE if movement or fire is detected. 

3.2 Process of Input Images 

After finding movement using PIR (Passive Infrared) sensor, SURF (Speeded up 
robust features) algorithm is used to find whether the movement is from human or 
animal. The images of humans and animals are stored in database. The cameras are 
fixed in forest area and after the movement the image is captured and sends infor-
mation whether it is human or animal to forest department. SURF algorithm helps to 
find whether it is human or animal using pixel points. The camera will first recognize 
the image. It then checks the image using authentication. Then the camera begins to 
process. Speeded up vigorous highlights is a verified neighbourhood incorporate 
pointer and descriptor. It will in general be used for errands, for instance, object af-
firmation, picture enrolment, gathering or 3D redoing. It is most of the way energized 
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by the scale-invariant component change (SIFT). The standard sort of SURF is multi-
ple times quicker than SIFT and guaranteed by its creators to be more overwhelming 
against various picture changes than SIFT. To recognize interest centres, SURF uses 
an entire number theory of the determinant of Hessian mass pointer, which can be 
handled with number exercises utilizing a precomputing fundamental picture. Its 
segment relies upon the entire of the haar wavelet response round the point of conver-
gence. This can be handled utilizing the guide of the important picture. SURF de-
scriptors have been utilized to discover and get articles, people or faces, to recreate 
3D scenes, to pursue objects and to remove central focuses. SURF uses square-framed 
channels as a supposition of Gaussian smoothing. Filtering the image is significantly 
speedier if the essential picture is used: 
                              

𝑆(𝑥,𝑦) = ∑ ∑ 𝐼(𝑖, 𝑗)𝑦
𝑗=0

𝑥
𝑖=0            (1) 

SURF utilizes a mass identifier subject to the Hessian system to find central focus-
es. The determinant of the Hessian organize is utilized as a degree of neighbourhood 
change around the point and focuses are picked where this determinant is maximal. 
Given a point p=(x, y) in a picture I, the Hessian cross segment H(p, σ) at point p and 
scale σ, is: 

 

𝐻(𝜌,𝜎) = �
𝐿𝑥𝑥(𝜌,𝜎) 𝐿𝑥𝑦(𝜌,𝜎)
𝐿𝑦𝑥(𝜌,𝜎) 𝐿𝑦𝑦(𝜌,𝜎)�   (2) 

3.3 Alert Using IoT 

Flame sensor and PIR (Passive infrared Sensor) automatically sends information to 
forest department as soon as possible. Flame sensor (LM393) senses fire and PIR 
sensor detects the movement of animal or person. The sensors are controlled and 
monitored automatically.  After PIR sensor alerts, the camera fixed in the forest cap-
tures the image and compares the image stored in the database. Using SURF algo-
rithm, it checks the pixel points of image and finds whether it is animal or human. 
The output will be displayed in the system. The display will show NO PERSON or 
NO FIRE if movement or fire is not detected. The display shows PERSON or FIRE if 
movement or fire is detected. It also displays whether the movement is from humanor 
animal. The forest official will get the alert using IoT and they take necessary actions. 
If it is human, forest officials will check the person since more people come and get 
trees and use them for illegal activities such as smuggling. This module is used in 
order to protect the trees from illegal activities like smuggling and disaster such as 
forest fire.  
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4 Results 

  

Fig 2. When there is no fire 

The above figure (Fig. 2) shows the generated output when there is no fire in the 
forest. 

 

1219



 
                                  Fig 3. When there is fire 

 
The above figure (Fig.3) shows the generated output when there is fire in the 
forest.  
 

 

                              Fig 4. When human is identified 
 

The above figure (Fig. 4) shows the generated output when the movement is identi-
fied as human using SIFT algorithm. 

1220



 

 

 
                                        Fig 5. When animals are identified 

The above figure (Fig. 5) shows the generated output when the movement is identi-

fied as animal using SIFT algorithm. 
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5 Summary 

In this paper, Fire sensor are used to monitor and detect the fire. PIR sensors are used 
to monitor and detects the motion on nearby surroundings and alerts the forest offi-
cials. Fire sensors and PIR sensors are associated with Arduino UNO controller. The 
data is refreshed in LCD.It is an electronic showcase module that assumes an impera-
tive job in different applications. LCD shows "NO PERSON" or "NO FIRE" if any 
individual or flame has not been recognized and the other way around. 

After finding movement using PIR (Passive Infrared) sensor, we need to find 
whether human or animal using SURF (Speeded up robust features) algorithm. The 
images of humans and animals are stored in database. The cameras are fixed in forest 
area and after the movement the image is captured and sends information whether it is 
human or animal to forest department. 

6 Conclusion 

Forest officials receives information when any fire or movement occurs. The devel-
oped secured system also identifies whether the movement is from animal or human. 
Forest officials take action accordingly. Thus the developed secure system protects 
the trees from forest fire and poaching and this method is efficient to process in real 
time.  
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Abstract. Low power design is most challenging in this era of IC technology and shaken the 
Moore’s law. Various techniques have been invented for low power design and researchers are 
taking lot of pain to investigate new steps and methods to achieve low power goal. Reversible 
logic is seeking attention from last one decade and can be employed to balance between power 
and performance. Reversible logic is based on principle of no bit loss and claims almost no 
power dissipation. Although paradigm shifts from conventional logic to reversible logic is 
tedious but there is no other way looking around to reduce power dissipation. Many Reversible 
logic based arithmetic and logic units are available in literature but incorporating fault tolerance 
is demand of various applications. This paper aims in designing fault tolerant arithmetic logic 
unit based on high functionality conservative and parity preserving logic based gates. The 
quantum cost of used gates in proposed design is verified using RCViewer+ tool and 
performance of proposed design is evaluated with respect to existing designs in literature.  

Keywords: Low Power, IC, Reversible Logic, ALU, Fault Tolerant 

1   Introduction 

Reversible logic works on principle of no bit loss and consequently no heat loss and a 
big boom in today’s challenging environment of IC technology shacked due to 
impending Moore’s law. With joint efforts of Rolf Landauer [1] and C.H.Bennett [2], 
many researchers started working in this area. A significant work has been done in 
this area and many reversible logic based digital circuits have been investigated. 
Smart computing demanded by complex systems is always embedded with fault 
tolerance mechanism. ALU is heart of any computing environment and it can be made 
robust by adding fault tolerance mechanism in it. One way of introducing fault 
tolerance is by designing it using parity preserving logic based gates. 
Parity preserving logic gates are based on principle of retaining same parity in input 
and output vector of any reversible logic based gate. If input vector holds odd number 
of 1’s, then output vector should also hold odd parity otherwise both corresponding 
vectors maintain even parity. Maintaining conservative property along with parity 
preserving is a bit intractable and Fredkin gate falls in this category. Conservative 
gate not only retain parity in corresponding input and output vectors; simultaneously 
number of 1’s should also be same in both vectors. This paper presents a fault tolerant 
arithmetic Logic Unit based on high functionality conservative and parity preserving 
logic gates. Proposed fault tolerant arithmetic Logic unit is designed based on 
conservative and parity preserving Fredkin, low quantum cost parity preserving based 
double Feynman and high functionality parity preserving based F2PG gates. 
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Reversible logic based arithmetic and logic unit is demanded in almost all types of 
computing environment and many researchers have given their significant 
contribution in this field. Syamala and Tilak [3] have proposed two ALU architectures 
but both circuits have low functionality and high quantum cost as well as fault 
tolerance is missing in their structure. Morrison and Ranganathan [4] have proposed 
reversible logic based ALU with quantum cost 35; Proposed circuit performs nine 
operations but fault tolerance is not embedded in it also. Saligram etal. [8] have 
proposed two ALU architectures based on parity preserving logic gates but both 
circuits have not been defined with their quantum cost. Bashiri and Hagaparast [9] 
proposed ALU architecture with fault tolerance but garbage and ancillary lines are 
high as compare to number of operations performed. Existing ALU designs have trade 
off between functionality, quantum cost, ancillary inputs and garbage outputs. Indeed 
the improvement scope in this paper arises from designing a novel reversible ALU 
architecture.  A brief introduction about parity preserving logic gates used in proposed 
ALU architecture is given in Table 1. Section 2 explains methodology of proposed 
ALU design. Section 3 gives detail about proposed ALU design. Section 4 gives 
comparison and results evaluated. Section 5 gives conclusions followed by references. 

 
Table 1. Brief about parity preserving logic gates used in proposed architecture 

Reversible 
Gate 

Logical 
Equations 

QC Speciality NCT/NCV Equivalence 

Fredkin  

 

5 Universal 
Reversible 
Logic Gate, 

Conservative 
and  Parity 
Preserving 

multiplexer as 
well as swap 

gate 
 

 

Double 
Feynman  

 

2 Parity 
Preserving copy 
and NOT gate 

 
F2PG  

 

14 Perform all 
Logical 

operations 
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2   Methodology 

The proposed fault tolerant arithmetic logic unit architecture is designed using three 
Fredkin Gates, one double Feynman gate and one F2PG gate which are parity 
preserving gates. Fredkin Gate 1 is passing logic 0 or logic 1 or signal B as per 
desired logic depending upon combination of S2 and S3. Fredkin Gate 1 under 
operation is shown in Fig.1 and its functionality is shown in Table 2. 

 

Fig. 1. Fredkin Gate 1 under operation 

Table 2. Functionality of Fredkin Gate 1 

S2 S3 B T1 
0 0 * 0 
0 1 * 1 
1 * B B 

 

Fredkin Gate 2 is acting as 2:1 multiplexer and passing Cin or signal B as per desired 
logic depending upon select line S1. Fredkin Gate 2 under operation is shown in Fig.2 
and its functionality is shown in Table 3. 

 

Fig.2. Fredkin Gate 2 under operation 

Table 3. Functionality of Fredkin Gate 2 

S1 T2 
0 Cin 
1 B 
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Double Feynman Gate is passing 0 or 1 as per desired logic depending upon select 
line S4. Double Feynman Gate under operation is shown in Fig.3. and its functionality 
is shown in Table 4. 

 

Fig.3. Double Feynman Gate under Operation 

Table 4. Functionality of Double Feynman Gate 

S4 T3 
0 0 
1 1 

F2PG gate can perform XOR, AND, NAND, NOT, XNOR, OR and NOR operations 
as well as can act as full adder also depending upon various combinations of T1, T2 
and T3. F2PG Gate under different logical operations is shown in Fig.4 and its 
functionality is shown in Table 5. 

 

Fig.4. F2PG Gate under different logical Operations 

Table 5. Functionality of F2PG Gate  

T1 T2 T3 F1 F2 
0 B 0 XOR AND 
1 B 0 XNOR OR 
1 B 1 XNOR NOR 
B Cin 0 SUM Cout 
0 B 1 XOR NAND 

Fredkin Gate 3 is acting as 2:1 multiplexer passing F1 or F2 as per desired logic 
depending upon select line S5. Fredkin Gate 3 under operation is shown in Fig.5 and 
its functionality is shown in Table 6. 
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Fig.5. Fredkin Gate 3 under operation 

Table 6. Functionality of Fredkin Gate 3 

S5 Func 
0 F1 
1 F2 

3   Proposed Fault Tolerant Reversible 1-bit ALU 

The proposed Fault tolerant Reversible 1-bit ALU is configured to perform 7 logical 
and 5 arithmetic operations. Proposed fault tolerant ALU architecture is shown in Fig. 
7 and its functionality is shown in Table 8 (* specifies don’t care condition). As 
proposed fault tolerant reversible 1–bit ALU architecture consists of three Fredkin 
gates with quantum cost 5 each, one double Feynman gate with quantum cost of 2 and 
one F2PG gate with quantum cost of 14. Therefore total quantum cost of proposed 
ALU is 31. The ancillary input lines used in proposed ALU are 3 and garbage output 
lines are 11. 

 

 

Fig.7. Proposed Fault Tolerant Arithmetic Logic Unit Architecture  
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Table 8. Operations performed by fault tolerant ALU 

S1 S2 S3 S4 S5 Func Operation 
1 0 0 0 0 

 
XOR 

 
1 0 1 0 0  XNOR 
 

0 
 

1 
 

0 
 

0 
 

0 
  

                        
 

Addition with Carry 
 

1 0 0 0 1  AND 
 

1 0 1 0 1  OR 
 

1 0 1 1 1 
 

NOR 
 

1 0 0 1 1 
 

NAND 
 

1 1 * 0 0  Transfer A 
 

1 1 * 0 1  Transfer B 
 

1 1 * 1 1  NOT B 
 

1 0 0 1 0  Addition without carry 
 

1 0 1 1 0  Subtraction 

4   Comparison and Results 

The proposed fault tolerant ALU architecture is compared with existing ALU designs 
based on all optimization aspects. The proposed Arithmetic and logic unit is found 
with lowest quantum cost which supports 12 operations. Only five reversible logic 
gates are used to design architecture and therefore complexity is avoided. Proposed 
ALU architecture took only 3 constant inputs and produces 11 garbage outputs. 
Optimization aspects comparison of various ALU designs is given in Table 9. 
Proposed fault tolerant ALU proves efficient and optimum in terms of all 
optimization aspects as compare to other existing designs as shown in Fig.8. 
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Table 9.Optimization Aspects Comparison of Various ALU Designs 

ALU 
DESIGNS 

Design 1 
[8] 

              Design 2 
                 [8] 

Design 3 
[9] 

Proposed Design  

No. of Gates 10 9 22 5 
 

Quantum Cost 
 

Not specified Not specified 90 31 
 

Arithmetic & 
Logic 
operations 
 

11 11 8 12 
 
 

Type of Gates 
Used 

PPPG/F2PG, 
FRG,F2G 

F2G,NFT,FRG, 
PPPG,F2PG 

NFT,FRG,F2G, 
Islam 

Fredkin, double 
Feynman, F2PG 

 

Garbage 
outputs 
 

17 17 28 11 
 

Ancillary 
Inputs 
 

9 11 19 3 
 

Fault tolerance Yes                    Yes                Yes Yes 

Fig.8. Optimization metrics comparison of various ALU Designs 

5   Conclusions 

The performance of proposed ALU design over existing ALU designs is 
quantitatively analyzed and performance evaluation metrics proves it to be most 
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efficient and optimum balance of all. Fault tolerance approach using parity preserving 
gates in combination with other methods will prove it to be a robust model for smart 
computing applications. Parity preserving logic based fault tolerance approach is 
useful for detection of single bit fault. Future scope of this research is to investigate 
new conservative logic gates which will be stepping stones in design of multibit fault 
detection and correction may be provided by cyclic redundancy check methods. 
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Abstract: As a growing technology the energy demand is also increasing 
day by day. To meet the total demand of consumers and to equalize demand 
with generation several  methods carried out under energy conservation and one 
of the most popular and effective method is Energy auditing. With this scenario, 
the audit team conducted a preliminary audit on the industrial loads with27 in-
dustries in a single feeder. A preliminary audit conducted and collected data 
through all the possible ways. Then detailed analysis completed through ETAP 
software of all the collected data and suggested recommendations based on the 
observed data to the consumers. These recommendations implemented and test-
ed with ETAP software and concluded with the reduction of energy consump-
tion from various industries.   
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Keywords: Industry, Load, ETAP, Feeder, Audit. 

1 Introduction 

Energy is one of the major essential requirements in this period of generation. In order 
to develop the country, the energy production sector played the critical importance in 
view of ever-increasing energy needs it requires a huge investment to meet them so 
that the country can be developed faster if energy consumptions are reduced with 
respect to increasing efficiency so that energy conservation, management, and audit-
ing is required. Energy auditing is periodically examined on industry to ensure energy 
is utilized properly and efficiently then the waste of energy is reduced as much as 
possible.In India, Energy demand is greater than energy production. In India 70% of 
energy is produced by using Fossil fuels, Coal Consumes 40%, Crude Oil Consumes 
24% And Natural gas Is 6%.ON these Industry Consumes 60% of total energy the 
growth of a country can be found by energy consumptions of that country which 
shows electrical energy plays an important role. To reach the future energy 
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demand of India generation of power using renewable energy is to increase. Many 
researchers reported that individual effect for the conservation of energy is the best 
method to reach the future electricity demand in India. Energy conservation is to be 
defined as reducing the energy consumption without any change in production and 
quality of output in an organization or unit.Keeping these things in mind the audit 
team has visited 27 industries in Ambattur industrial estate and taken a single feeder 
named as Srinivasa feeder which all industries were connected, an audit was conduct-
ed in two stages. In stage1 teamconducted pre-audit and managed to collect data of all 
27 industries which was on Srinivasa feeder. There data service number, total de-
mand, energy consumed per months, lighting system, etc. on stage 2 detailed audit 
will be conduct and analysed and suitable recommendations will be provided on the 
basis of issues. Audit Group had using ETAP Software for Analysis Part during the 
Pre-Audit, and Post Audit Sessions. 
 
 

2 Literature Review 

 
This paper was prepared on March 2018[1] by Patravele, Et al, to find the energy flow 
on the industry of textile industry and find total, energy demand, total consumption of 
industry and solution for energy savings most loads are 1phase & 3phase motor. The 
objective of energy management is to achieve and maintain optimum energy utiliza-
tion without disturbing production and quality and conducted pre &post audit. Fol-
lowed it procedure and methodology of audit and discussed about relation between 
energy efficiency and demand response and show demand site management (DSM) 
and they also implemented a new idea of zero energy building (ZNE) which was net 
zero energy building (NZEB) implemented in European country equal to renewable 
energy sources and other as greenhouse building consequently contribute less overall 
greenhouse gas the detailed audit was done by power analysis. 
 This paper shows the different literature review on the boiler of a thermal power 
plant November 2014 [2] with different methods of energy auditing and to increases 
energy efficiency, operating efficiency, total air quality, and air leakage, coal to the 
boiler to increases efficiency of the boiler.On the bases of  Gauravt, dhanre Et al. (1) 
under study of M.J.Poddar, Et al the share of total production cost in energy can get 
improves profile level in all initial coal available with variations based on boiler de-
sign and dry flue gas loss also found that lower efficiency and poor quality of coal 
was by air leakage and that reduced to 6% and boiler efficiency increases by 0.27% 
(2) based on Monikuntal bora Et al, the boiler efficiency was found by 1.Direct meth-
od(or) input-output method, 2.Indirect(or)heat loss method  Based on 
MrnileshrKumbharEt al, growing concerns is about energy consumption about energy 
consumption in India in recent years and shows energy audit is a key to successful 
running of an industry with saving energy & towards natural resources of energy 
(3)Shaskankshivastava, Et al, this shows optimistic saving and making demand bal-
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ance 1. Pre-audit,2Audit phase,3.Post Audit. By literature review, it gets concluded 
that are so many ways to reduce energy consumption cost by an energy auditing. 
A case study about the energy audit of an industrial site in 2013[3]Galinsky, Et al, 
improve efficiency. In order to reduce energy cost and energy consumption, manufac-
turing and processing tracking of industrial essential. The energy model has been used 
to analyse the impact of various energy saving action on the site. The auditing proce-
dure is split by the Italian standard following steps. The energy analysis of the plant 
the preliminary asset rating for each buildings sources of energy waste. The energy 
consumption system analysis output scale of the company performance indicates very 
close to real value as a benchmark of the numerical method. Feasibility study of ener-
gy saving measures the model evaluation a coherent energy saving plan of the site. 
The finally the energy consumption value of each per years is calculated. The energy 
audit has been used to the company for an energy saving strategy for the next future. 
The paper explained at 2014[4]Mehul Kumar, Et al in electrical energy consumption 
by industrial is about 60% energy consumption level. It is used on future development 
industrial and an energy audit is a verification, monitoring, and analysis of energy use 
to technical report contain recommendations and improve energy efficiency. The 
energy audit phase was different types are used and there is the 2-day pro-
cess,12months process and formed tabulation and annual power factor determined. 
The calculation used some of the power KVA formulae as used. The audit suggests 
for more efficient level reach. The power factor increase, bill demand reduced. It is 
believed that energy audit most comprehensive methods in achieve energy saving in 
industrial. So that wasteful consumption of industrial energy will be minimized. 
The paper was published by a fabrication company namely Hommec Technology 
Company at Nigeria by Olatunde Ajani Oyelaran, Et al in the year 2015. [5]In this 
above-mentioned company, energy consumption is to be about 82KW. The Major 
Consumption loads are Furnace, Milling machines, Cutters, Grinders etc. The energy 
Computation data is to be collected numerically and Analysis is conducted using the 
data collected then the recommendation is given that the CRT is to replace with the 
LCD Monitors, Automatic Lightning Circuit is to Installing for the existing Lightning 
system. The Operating Average Power Factor is to about 0.62 lag for welding Sets to 
improve this additional Capacitor bank is to be collected across the load. So that the 
PF is improved then the power is utilized effectively and to Voltage regulation can be 
increased by connecting the lighting system for the isolated transformer to increase 
the lifespan of the lamps and fluctuations can be reduced. By Implementing this rec-
ommendation payback period for the investment is to be about 14months.     
The Paper is published by Manu Shrama. Et alin year-2015[6]on a wheel manufactur-
ing industry. The Company Manufactures World class rims for Vehicles. The Energy 
utilized for this company is about 614682kwhr. The Energy Bill is collected and Con-
sumption data is collected. The recommendationis given that to reduce the contract 
demand for 6000KVA so that audit team can save the cost of the cost per unit from 
the Electricity Board, By arresting the leakage in the compressors, Retrofit the Incan-
descent with LEDs so that Energy Consumption is reduced with an increase in 
lifespan of the Lamps. Audit team studied all the above paper the major thing is Ener-
gy Auditing and saving the consumption of energy and reducing the cost with benefit. 
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Energy auditing was done in all the industries to reduce waste energy in every com-
pany. Many methods of energy auditing were used worldwide with different types of 
industry. Our group conducts using ETAP (electrical transient and analysis program) 
which is a software program of electrical engineering. By using this software audit 
team prepared a Single Line Diagram(SLD), Analysis has performed an audit is con-
ducted for the industry along with the recommendation of a new idea and regular 
maintenance. 
 
3 Methodology and Data Analysis 

 
The audit process has two different stages to conduct an audit, stage one is to conduct 
a preliminary audit and stage two is a detailed audit. In stage one a preliminary audit 
conducted to all 27 industries which were connected to a single feeder in this audit 
some of the questions were asked on each industry to collect data. After that,a de-
tailed audit will be conducted on selected industry based on total energy consumed by 
industries and more questionnaire asked on all industry. 
Preliminary audit questions asked: 
1. What is the maximum load consumption in your industry? 
2. Have you undertaken any energy audit previously? 
3. What is the type of your industry? 
4. Do you check your earth status regularly? 
5. Do you have regular annual maintenance of the machine and other equipment? 
6. Faulted equipment is to be serviced or replaced by new? 
7. Average consumption per year? 
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This figure-1 shows the total kilowatt-hour consumed by each and every industry’s 
and this also shows the difference between the unit consumed in two years of 2017 
and 2018. This line graph represents the average unit consumed in all 27 industries on 
that the maximum consumed in2017 by Sudharsan tech as 25760KW/H,and in 2018 
by SGI automotive as 37408KW/H 

 

 
 
 

This SLD shows the single 11KV feeder diagram of an industrial estate which has a 
27 industries load connected.Each industries load was shown lump load each has an 
11KV to 440 volts step down distribution transformer connected with it. 
The SLD was divided into 2 parts, part-A upper region figure-2 has 4 buses and 11 
industries connected on it along with four transformers and has 5 circuit breakers with 
a particular feeder of 40 amps. 
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And the part-B figure-3 has 2 buses also has 16 industries connected with two trans-
formers on that2 circuit breakersare connected to the particular feeder as a protection 
device which carries 40Amps.All the 27 industriesare different like manufacturing, 
production, and service on that two industries was stopped they production. 

 
 
 

 
This pie chart shows the different types of industry connected to feeder it shows man-
ufacturing is maximum, second is production and minimum is service-based indus-
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tries, 57% manufacturing, 24%productions, 19% servicing based, on that totally 27 
industries are there, two industry is stopped their production.  This line graph repre-
sented the single feeder which has 27 industries load buses connected on it. graph 
shows the current value of each load on the main bus current value is 12A which is 
directly connected to the feeder. The maximum current value is 50.9A and minimum 
current also shown two industry was stopped production and current are zero on such 
industry. 

 

 
 

This line voltage graph figure-6 shows the line voltage of all six buses which is a 
maximum nearly 11kv on the main bus and the minimum voltage was 10995 is con-
sumed on the bus. 
 
 

 
 
 
 
 
 

1237



 
 
Load voltage was shown on figure-7,onthe secondary side of the transformer for 

each load bus. Maximum voltage is 439 and the minimum voltage level is 
436mentionshere carry different types of an industrial load connected to all buses. 
STABILITY STUDY The graph figure-8,9,10 shows for current, line voltage, load 
voltage and it is a comparison of normal load to the case of load increased to 70% at 
the same time as per analysis sum of buses become under voltage, karthi-413V, sri 
ganapathy-422V and this transformer is also over loaded. So auditing team conclude 
that load cannot be increased above 60% to keep the system stability. 

 
 

 
Fig-8 current-bus 
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The above figure-8 graph comparison of current on buses and loads. Current-bus 
shows that normal current flow on each load it has a maximum of 50.9A, second line 
says that when 70% load increased on every load maximum current consumed is 
274Amps.  

 

 
Fig.9 line voltage 

 
This figure-9 graph shows Line voltage of 11KV line under normal load voltage 
10998 is an upper end and 10995 was tail end voltage this graph also shows the volt-
age when increased to 70%.  
 
 

 
Fig.10 load voltage 

Thisfigure-10 shows the load voltage graph with respect to the buses on a case of 
normal load voltage has 436 as maximum voltage and when 70% increased load the 
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minimum voltage is 413 and graph shows voltage consumed by each load during 
stability analysis. 

2.1 Recommendations 

1. Turn off the light when not in use and also use custom lights for a focused 
area. 

2. Employing motion sensors, solar cells, LED light with a solar cell for a 
pathway in outsources. 

3. Clean and maintain fan, bulb, and tubes if using for maximum hours means 
replace by LED and60W fans and old model fans replace it by a fan with 
LED which is consuming 50W only. 

4. In case of air conditioners clean the air filter regularly and optimize its usage 
5. Provide natural air flow by using air ventilator on the top roof. 
6. Use an automatic system to turn off machines on break and lunch times. 
7. Reduce compressor usage by implementing electrical blowers. 
8. Check earth status regularly to preventing for current leakage. 
9. Status alarm for injection moulding machines. Smoke detector in machine 

section. 

3 Conclusion 

Energy auditing is the most widely used method to save energy and optimum used 
of energy. On this, the team conducted a pre-audit in a single feeder named as 
Srinivasa feeder in Ambattur industrial estate. In the concerned feeder, the audit team 
managed to collect the data of 27 various types of industries. According to collected 
data, an SLD drawn using ETAP and check for the stability state analysis. By apply-
ing this method audit team concluded that when all the industry loaded 60% at the 
same time the system remains stable. By implementing this method and the general 
recommendations for industries the energy consumed by each industry will reduce.  
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Abstract. Synthesis and fabrication of material for workers in high power 
utilities to protect from emf. A safety material consist of two-layer.one 
layer is a conducting material another acts as non-conducting material. 
Analysis says that workers are exposed in high power emf effected with 
cell damage, change in the flow of calcium in and out of cells, change in 
hormone production and cell growth, might feel minute of vibration of 
hair and skin .First conductivity layer is prepared with polyaniline con-
ducting polymers which provide a faraday shielding against electromag-
netic & electric field. Secondary layer of polyvinyl alcohol is a non-
conducting polymer gives shielding against magnetic field, material are 
tested against electrical field, magnetic field, material of available range in 
the high power utility. Along with shielding, material offers a cost effec-
tive option with high flexibility and durability, compare to existing con-
ductive wear 

Keywords: EMF protection, transmission line, substation, high power 
utilities, safety, suit, conductive wear, low frequency electric field, mag-
netic field, polymer, polyaniline, polyvinyl alcohol. 

1 Effects of Electric & Magnetic Field of High Power Utility 
on Environment 

Substation and other high electrical power utilities are usefully situated far away 
from residence place but due to fast expanding urbanization  they got into closer 
vicinity. all the living organism including plants ,animals ,birds and human are 
put under great risk[2].The few recent studies as revealed that there was remark-
able changes identified in the organisms exposed to emf radiation, following 
changes observed in plants ,changes in plants cell growth, the levels of 
polyaniline (a substance which indicate stress) in plants a drop in pollen fertility 
.Under the observation of humans and animals  it was been founded that consid-
erable change in level of antioxidants in blood, heat shocks  proteins (indicator 
of stress  in   animals),change in DNA[4],further in human who have exposed to 
low frequency emf had exhibited symptoms of fatique , agression, sleep disorder 
emotion instability instability[4]. 

2 Influence of EMF on Humans 

As we know our body contain charged particles ,so definitely,electric charges 
distributed at the surface of the body when a low frequency electric field act on 
us similarly low frequency magnetic frequency will circulate a induced current in 
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our body. Those current can cause change in biological process and even simu-
late the muscles and nerve  

 
Table  1: Level of magnetic and electric field in various high power electric utilities 
 

 
The Table no 1 display the level of magnetic and electric field come out of 

various high electric power utilities and its impact. 

3 Existing EMF Protective Devices 

3.1 Faradays cage  

 
Fig.2.  Field distribution in faradays cage 

The Table no 1 display the level of magnetic and electric field come out of 
various high electric power utilities and its impact. 

Faradays cage is a device that is used to shield the content inside  it, it from 
static electric field. the faraday cage distribute the  radiation and charges to the 
exterior surface of the cage. All the points in the cage is at equipotential so it 
cancels the interior radiation and charges. In the high voltage or high tension line  
the  maintenance  is done by the human so the protection of the human who 
working in the hv line is provided by the faradays cage. The faradays cage is 
made by a metallic material like aluminium, copper, gold etc as a mesh. due to 
its bulk and heavy structure workers face many practical problems in using it . 

Places E-Field M-Field 
Transmission line 0.3 –3 kV/m 0.5 –5 μT 
Distribution line 0.01– 0.1 kV/m 0.05 –2 μT 

Substation <0.1 kV/m 0.1 μT 

Impact Individuals might feel minute 
vibrations of skin, hair or clothing. 

Changes in hormone produc-
tion and cell growth. 
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Fig.3.   Faraday cage 

3.2 Conductive  wears  

 A mesh of conducting metals like stainless steel, gold , silver, copper ,etc are act as a 
faraday shield  are fabricated in a suite format for the workers employed in  high volt-
age transmission line maintenance. Though the suite offers high durability and flexi-
bility, it is quite heavier and expensive. 

Conductivity of stainless steel, gold, copper and silver are respectively 1.45*106 
S/m, 4.10*107 S/m, 5.96*107 S/m and 6.30*107 S/m. 

4 Proposed Material for safety suit against EMF 

Material suggested here consist of two layer, one is of conducting polymer 
polyalanine which forms faraday shields and provide protection against electric field. 
Another layer is made of non-conducting polymer, Polyvinyl alcohol which provide a 
shield against very low frequency magnetic field 

5 Process involved in synthesizing  polyaniline  

To synthesis polyaniline 14.25 grams of ammonium persulphate is taken with50 ml of 
distilled water and 4.7 ml of aniline is taken with 5 ml of concentrated HCL then 45 
ml of distilled water is added to it.  Both the solutions are taken to 0 degree centigrade 
and mixed together, solution changes to green colour and slowly solidifies after 6 
hours  
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Fig.4. Process involve in synthesis of polyaniline 

 
Fig. 5. Preparation of polyaniline 
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6 Preparation of Polyvinyl Alcohol 

To get Polyvinyl alcohol of desire shape, it is dissolved in hot distilled water and 
maintained at 2000 c for 3 hours  then  it will  get into a form of  synthetic polymer 
material with high flexibility and durability. 

 
Fig. 6. Synthetic  polymer  of  Polyvinyl alcohol 

7 Test conducted on polyaniline   

IR test was conducted after synthesizing the polyaniline to conform its property 
Fig.no.7, from the reading obtain it confirm the property of polyaniline at 11th read-
ing. To check the conductance of material, material was drawn as a wire and its re-
sistance was measured. With the relationship of G=1/R conductance G was found. As 
320s/m ,as the past studies reveals that polyaniline is a highly durable polymer even 
after several washing  its conductance remaining constant [5] 
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Fig. 7. IR test for polyaniline 
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8 Test conducted in the polyvinyl alcohol  

 It was tested against a very weak magnet 10m Tesla, test was conducted with gauss 
meter which is used to measure magnetic field strength. First magnet was measured 
without shielding gauss meter read 10m Tesla, then after covering the entire magnet 
with polyvinyl alcohol, At that time gauss meter showed null deflection. 

These two layers are brought together by deposition technique and studied under 
electron microscope for ensuring uniform deposition of  polyaniline and polyvinyl 
alcohol . 

9 Conclusion  

Proposed material provide a cost effective solution for highly flexible, less weight and 
highly durable safety suite for worker employed under the high power utilities  com-
pare to other conducting wear available in the market. 
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Abstract. A microstrip Balun is used to "balance" unbalanced systems. The ap-
plication of  microstrip baluns are mixers, amplifier, frequency multiplier , cou-
plers and dipole antennas feeds. The advantages of microstrip baluns are low 
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1  Introduction 

A balun is device converts a balanced to unbalanced signal. A balun which can be 
treated as impedances transformer .Transformer baluns can also connect lines of dif-
ferent impedance. Baluns are typically divided into active and passive baluns. A bal-
uns will consume additional power . The passive baluns, will be classify as lumped-
type and distributed type. The disadvantage of lumped balun is that sometimes it ex-
hibits less variations and magnitude response between the two signals. The distributed 
type produces lower loss and lower cost. The design criteria for baluns end up with 
higher isolation, impedance matching, balanced to unbalanced transformation, lower 
noise interaction. 

The partially coupled stepped-impedance and  coupled-line resonators  are realized 
by dual band balun . Metallization is introduced in order to obtain strong coupling on 
both sides of the substrate in order to increase the complexity of the balun structure. 
The differential mode and RF/Microwave circuits and antenna feeding networks are 
the applications of wideband circuits  .For bandwidth enchancement ,a broadband 
balunis based on transmission line.The wide band balun consist of broadband phase 
inverter and a wideband impedance matching networks, as it flexible and easy to ap-
ply over a various frequency bands .The broadband inverter is designed using parallel 
strips and it is shorted at the transmission lines. The wideband phase inverter is ap-
proximately equivalent to the open circuit .A compact car dual band balun are in-
volved in order to improve the signal timing ,and also reduce electromagnetic preven-
tive and noise , lumped type balun is used. In order to take care of the 1800 section 
departure and magnitude response of the signals. the distributed type involves the 
following features such as low loss, uni planar structure and lost cost ..The dual band 
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baluns are replaced by uniform coupled line with a tapered coupled lines in order to 
analyze and to realize the physical size and structure .The multiband operations are 
important for both size and cost reduction. The dual band baluns are utilized in sever-
al applications like mixers,  amplifiers,frequency multiplier. The design has been 
introduced to shrink the cable in antenna measurement. The dual band are made by 
partly coupled stepped electrical resistance.The coupling issue depends on amplitude 
and part performance.The dualband balun is freelance and therefore the 1800 out-of-
phase . They're primarily supported various transitions (CPW-to-slotline, microstrip-
to-coplanar stripline (CPS), double-sided parallel strips), coupled strip lines, or phase 
shifters . 
 

2 Related Works 

Feng Huang et al[1] ,have designed the Frequency and Selectivity ratio of dual band 
and the design was derived from Marchand balun. The multiple band is proposed with 
a four-port network with one port shortened. The frequency relation (m = f2/f1) be-
tween the bands is determined. Tansmission zeros are introduce for producing high 
selectivity. A dual-band balun operates at 2.4/5.2 GHz (m = 2.17) . Input and output 
impedance are equal to Zo. The frequency can be controlled by changing impedance 
of open circuit. Thus the operating frequency obtained for a dual band baluns is 
3.8GHz and the bandwidths are 120 and 100 MHz. Thus the measured insertion loss 
S21/S31 are -4.16/-4.32 dB for 2.36 GHz and -4.17 /-4.26 dB for 5.23 GHz. The calcu-
lated return loss S11 are -20 and -19 dB. The phase difference is greater than 20 

 

and 
the magnitude diversity is less than 0.3 and 0.34 dB . 

 

 
Fig. 1. Schematic Of  Dual Band Balun [1] . 
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Fig. 2. Intermediate Frequency[1] . 

Jin Shao et al [2], have designed the Parallel Strips of wideband balun. The wide-
band balun has four-port through open-ended ports. It has a transformer impedance 
and a phase inverter over a wide band. The advantages of this wideband baluns is 
very flexible and easy to operate over the other bands of frequency to function over a 
extensive bandwidth.The balun with parallel strip operate from 0.72 to 2.05. The au-
thor has designed a balun with wide bandwidth and parallel slip phase inverter and 
1800  CPW phase inverter. The wideband phase inverter is equal to open -circuit. The 
measured frequency band is 1.39 GHz. The calculated magnitude response  are iden-
tical and amplitude by S21 and S31 are within the same limits of 1dB from 0.74 and 
2.13 GHz. The measured return loss are less than -10dB and the phase difference is 
greater than 4.80. 

 
 

 
 

Fig. 3. General structure of wideband parallel strip balun [2]. 
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Fig. 4.  Frequency operate at  0.72 to 2.05 GHz[2] . 

 

J. Shao1 et al[3], have designed a Tap open ended stubs with compact dual-band 
coupled-line balun. The balun is designed with fourth port shortened.The open con-
cluded stubs are connected to ports by adjusting the stubto ports by adjusting the stub 
impedance the phase and amplitude response can be achieved. This design will im-
prove timing of signal, interference and noise can be reduced. Baluns can be used as 
180 hybrids. The dual band balun operated in 0.9/2GHz. Thus the operating frequency 
between these two band is 1.45GHz(centre frequency). The measured S21/S31 are -
2.85/-4.53 dB for 0.9 GHz and -3.97/3.7 dB for 2 GHz, the measured bandwidth is 0.9 
GHz. The phase difference is 1800 +20

 

. 

Fig. 5. Balun with a Short-Ended Port 4 [3]. 
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Fig. 6. Frequency operates between 0.9 and 2GHz [3]. 

 

Andres Li Shen et al[4], have designed the flexible frequency ratios of Dual-band 
balun. The balun has a four port structure with the 4thport as open end. The balun's 
performance is analyzed using four port network. This type of baluns are working at 1 
GHz and 2 GHz. The structure is used in different applications, such as mixers, 
amplifiers, multiplier, 180° hybrid coupler and dipole antennas feed. Thus the Stimu-
lated loss of return S11 at frequency f1 is -17.17dB and at the frequency f2 is -23.898 
dB. The simulated insertion loss S21/ S31 -3.21 /-3.185 dB for 1.1 GHz and -3.22 /-
3.19 dB for 2 GHz and phase difference is 180.30 and 179.10.Thus the Frequency 
changes from 1 from 1.1 to 0.985 and from 2 to 1.83 GHz. Then the obtained inser-
tion loss S21/S31 are -3.7/-3.73 dB at 0.985 GHz and -3.68/-3.75 dB at 1.83GHz. The 
measured phase difference is 180.30 and 179.30

 
 and the bandwidth is 138 MHz . 

 

 
Fig. 7. Proposed Dualband Balun [4]. 
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Peng Wu et al[5], have designed the Wideband Microstrip Dual Balun Structure. 

The wideband balun has 1800 phase shift  on the higher mode order. They have equal 
amplitude and  difference in phase between the output ports. The coupling  factor 
plays a major role in amplitude/phase balance performance. The balun has wider im-
pedance matching network . The Amplitude and phase imbalance  measured at 1.5 dB 
and 8.50

Yongle Wu et al[6], have designed the Microstrip Baluns over Novel Planar Im-
pedance Transforming Coupler. This design has strong coupling coefficient. The 
transformer coupling are made with different impedance transfromer and also derive 
the power ratio from zero to infinity. A noval planar microstrip baluns are used to 
construct coupler design and operate over a wide bandwidth. These type of baluns 
operate at 2 GHz . Thus the simulated operating bandwidth of the baluns is from 1.58 
to 2.39 GHz. The simulated phase-difference at 2 GHz is 179.6° and the magnitude of 
the response simulated results are -3.68 dB  and -3.64 dB at 2 GHz. The input and 
output can be suppressed from interferences, and noise. The impedances are equal to 
the transforming function. The measured bandwidth is 1.6 to 2.31 GHz and the differ-
ence in phase on 2 GHz is around 180.25. Thus the measured magnitude response is -
4.24 dB  and -4.22 dB. 

. The loss of insertion is 1.2 dB and the return losses are 15 dB  and the 
bandwidth are measured from 5.8 to 10.4 GHz. The amplitude and phase differences 
are 0.4 dB and 40 respectively and insertion loss is 1.2 dB. 

Chun-Yuan Huang et al[7] , have designed the wide stopband Balun With Stepped 
Coupled lines. This can be done by integrating short-circuited coupled lines. The 
paired line stepped and stepped-transmission-line lengths are a quarter wavelength. 
To obtain this transmission, the measured result in passband are within 1.6-4.4 GHz 
with the insertion and return losses to be Minimum of 0.8 dB and maximum of 16 dB, 
respectively. The stopband results are measured in the frequency range of 5.5-12.55 
GHz.The loss of insertion  is measured to be above 25 dB. The amplitude and phase 
differences are lesser than ± 0.1 dB and 180° ± 0.5. 

Hualiang Zhang et al[8] ,have designed the Balun with tapped stepped impedance. 
The impedance can be tapped by adjusting the stubs properly between the ports. The 
output signals are 1800 out-of-phase at the different frequencies. A microstrip balun 
operates at 2.45 GHz/5.25 GHz. Thus the frequency shifts between 2.14 GHz and 
5.06 GHz. The measured phase difference between the ports are -176.260 at 2.45GHz 
and -184.830 at 5.06 GHz. The calculated return loss to be -14 dB at 2.45GHz and -
13dB at 5.06 GHz and the insertion loss S21/S31 

Xiaofeng Miao et al[9] , have designed  a compact tuned frequency microstrip 
balun. This method can be achieved by tuning the operating frequency continu-
ously.The frequency changes with respect to the the input dc voltage. The frequency 
can be tuned between 620 to1020 MHz of frequency and the voltage varies from 4 to 
16 V. In this the maximum obtained  phase difference is 180

are -3.56 dB/-3.05 dB at 2.45GHz 
and -4.38 dB /-4.14 dB at 5.06 GHz.Thus the measured bandwidth are 120 and 80 
MHz. Thus the transforming impedance is calculated from 0.25 to 2.5 over a frequen-
cy choice of 1 to 4.37. 

0+700, and the difference 
in amplitude is less than 0.8 dB. The measured return loss is about -17dB.  
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Table 1. Comparison Of Different Parameter Of Various Balun. 

 
Parameters [1] [2] [3] [4] [5] [6] [7] [8] [9] 

Operating 

Frequency 

2.4 & 

5.4 

GHZ 

 

0.72 & 

2.05 

GHZ 

0.9 & 

2 

GHZ 

1.1 & 2 

GHZ 

_ 2 GHZ 3 

GHZ 

2.45 & 

5.25 

GHZ 

620

&10

20 

MH

Z 

Bandwidth 120 & 

100 

MHZ 

 

_ 2 

GHZ 

138 & 

204 

MHZ 

5.8 

&10.4 

GHZ 

3.76GH

Z 

4.4 

GHZ 

_ _ 

Substrate 

 

Rogers 

R04003

c 

 

Duroid 

5880 

Duro

id 

RO3

210 

FR4  Roger

s R7 

 

Rogers 

R4350

B 

 

Roge

rs 

RO4

003 

Roger

s RT 

5880 

SO

D-

323 

Dielectric 

Constant  

 

3.55 2.2 2.25 3.67 2.33 2.2 3.55 2.2  2.2 

Thickness 

(Mm) 

0.508 

 

0.787  1.5 0.79 0.1 

 

1.524 0.7874 2 

RETURN 

LOSS (S11) 

(Db) 

-20 & -

19 

> -10  f1= -

17.17  

f2= -

23.89

8  

_ 15  _ >16 

 

-14 & 

-13  

-17 

Insertion 

Loss 

(S21/S31) 

(Db) 

-4.16/-

4.32-

4.17/-

4.26 

- 4 2.85/

-4.53 

-

3.97/

-3.7 

-3.21/-

3.185 

-3.22/-

3.7 

 

-4.1/-

4.6 

-4.24/-

4.22 

-

3.42/

-4.67 

-3.56/-

3.05 

-4.38/-

4.14 

_ 

Phase Dif-

ference  

> 2 >4.80 _ 0 180.30

&179.1

4

0 

180.250 1800 0 

+ 

0.5

-

172.6
0 

0 

180

& 

0 + 

70 
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184.83
0 

MPLITUDE 

DIFFEREN

CE (Db) 

< 0.3 _ _ 0.6 1.5 -3.64 + 0.5 0.1 < 

0.8 

 
In paper [5] the amplitude difference (dB) obtained is 1.5dB considered to be the 

highest when compared with other techniques. In paper [4] the baluns operate at 1.1 
& 2 GHz and attains a lower bandwidth of 138 & 204MHz at thickness of 1.5mm and 
the amplitude difference  is 0.6 dB . In paper [8] the microstrip baluns are operates at 
high frequency of 2.45 to 5.25 GHZ and amplitude difference is 0.5dB and produces 
the phase difference of -172.60 

3 Conclusion  

. In paper[1] the balun produce the lower bandwidth of 
120 & 100 MHZ and designed at a thickness of 0.508mm. In paper [7] the amplitude 
difference(dB) obtained is + 0.1 which has the highest thickness of 1.524mm operat-
ing at 3 GHz frequency. 

The design of various microstrip balun has been reviewed for various frequency 
ranges from 0.9 to 5.5 GHz. If the operating frequency  is less than 2 GHz , insertion 
loss of -3dB is obtained. If the operating frequency is more than 2GHz, the obtained 
Loss of insertion less than -3dB For higher operating frequency ranges, even though 
amplitude imbalance is less, the obtained insertion loss is less than -3 dB. When FR4 
material is used as substrate, the obtained bandwidth is less when compared to other 
substrates.  
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Abstr act: The wellness of human society is more challenging in present days. 
The health condition of patient’s can be improved by monitoring them 
continuously. Now-a-days the pulse rate monitoring is in traditional way, that 
doctor should have contact with patient on each and every day. But this is 
impossible in all circumstances. This system is used to provide proper and 
quick treatment according to their health condition. Also, the system is cheap 
and gives more efficient results. If parameters such as pulse rate, body 
temperature goes abnormal, it gives alert message or information to the doctor 
through wireless module such as cloud computing or WI-FI(Wireless Fidelity). 
The normal heart rate of human being ranges from 65 to 90, if it goes above or 
below the range it will automatically gives the alert message. The normal body 
temperature of human is from 36.1°C (97°F) to 37.2°C (99°F). 

2 

Keywords: Cloud-computing, heart rate sensor, temperature sensor and 
Raspberry Pi. 

1   Introduction 

 The main cause of death in hospitals world-wide is due to delay in treatment. The 
death rate can be reduced by using the smart field like Internet of Things (IoT). The 
usage of IoT in medical field is called as Internet of Medical Things (IoMT). The 
system provides the basic model of pulse rate monitoring and alert system. The 
objective of this work is to treat the patient immediately when required. And also to 
provide the current health status of the patient to the doctor [1]. 
 The visible light mode PPGI method is used to send the imaging of pulse rate via 
the in-built camera in smart-phones [2]-[3]. Using GSM(Global System for Mobile 
communication) technology, the health details of the patient’s send to the doctor in 
the form of SMS (Short Message Service) [4]-[5].  
       The problem that was identified in the old version is it just gives the alert sound 
regarding patient’s condition. In this system, it includes a new feature of alerting the 
patient’s health condition to the doctor via transmitting the video to his server. The 
system communicates with android or laptop via the telegram app [6]. This 
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application will enable the alert mechanism. By using this mechanism, the data is 
more efficient and secured. 
 By sitting at home, the patient can able to measure the body temperature more 
effectively [7]. The existing wireless technology has some limitations, they are low 
power efficient and expensive [8]. Even though the availability of modern treatments, 
it is difficult to improve the accuracy of healthcare system. Monitoring is the best way 
for the Doctor to Diagnose and plan for treatment [9]-[10].The key component in this 
system is sending the alert message in the form of video via the camera. 

2SYSTEM ARCHITECTURE  

The figure 1 represents the system architecture of “Patient’s health monitoring 
system using Internet of Things”. The pulse rate sensor will sends the analog signal to 
the Analog to Digital Converter (ADC). This ADC sends the digital signal to 
Raspberry Pi 3 model B+. Further Raspberry pi will communicate with Wi-Fi module 
and sends the information as video to the doctor/hospital server, as preferred in the 
program. 

 

 
Figure 1.  Block Diagram of Proposed system 

3SYSTEM DESCRIPTION 

The basic components in the system are Raspberry Pi 3B+ board, Heartbeat Sensor, 
Raspberry Pi Camera, Temperature Sensor, Analog to Digital converter (ADC), 1GB 
RAM(Random Access Memory) and USB(Universal Serial Bus) cable.  
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i) Raspberry Pi 3 B+ board 
Figure 2 shows the Raspberry Pi 3 B+ model. It is the third generation of Raspberry 
Pi. It has 40 digital pins in which 26 are GPIO(General Purpose Input and Output) 
pins.  
There are four power supply in which two are 3.3V and remaining to are 5V. There 
are 8 ground pins. And it has two UART(Universal Asynchronous 
Receiver/Transmitter) interface pins. All 40 pins are used as External interrupts. 

 

 
               Figure 2. Raspberry Pi 3 B+ board 

It is well integrated board with open source computing platform.  

ii) Heartbeat Sensor 
  Sensor is designed to study the heart function. When it starts working it detects the 
blood flow through fingers and gives digital output of heartbeat when a finger is 
placed on it. The led flashes give the measure of Beats Per Minute (BPM) rate. 

 
 

 
Figure 3. Model of Heartbeat sensor 

Figure 3 represents the heartbeat sensor. The basic principle of pulse sensor is photo 
phlethysmography.  The heartbeat sensor is of plug and play type. The ground pin is 
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used to connect the systems ground. Vcc

iii) Temperature Sensor 

 has range 5V or 3.3V. Signal pin gives the 
pulsating output. 

       Temperature sensor detects and measures hotness and coolness which converts 
into electrical signal. Figure 4 shows the LM35 sensor. By usingLM35, temperature 
can be measured more accurately than thermistor. It gives output voltage linearly 
proportional to Celsius temperature. 

 
Figure 4. Temperature Sensor model 

It operates at -55°C to 120°C. It draws only 60µA from the supply. It has  very low self 
heating capability of less than 0.1°C in still air 

iv) Raspberry Pi camera 
Figure 5is the sample model of Pi camera.Pi camera can be used to take High 
Definition(HD) videos. It supports 1080p30, 720p60 and VGA90 video modes. It is a 
high quality 8M pixel Sony IMX219 image sensor custom design board for Raspberry 
Pi. 

 
Figure 5. Raspberry Pi Camera sample 

       It is capable of 3280x2464 pixel static images. Camera gets connected to the 
Raspberry Pi board via the CSI (Camera serial Interface) port. It captures the video or 
image as per the program module. 
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4 PERFORMANCE AND EXPERIMENTS 

The system has been programmed in which the sensor will senses and monitor the 
heartbeat rate when a finger is placed. As shown in figure 6 Raspberry Pi board is 
connected with heartbeat sensor, temperature sensor and Raspberry Pi Camera, it gets 
power from the devices in which Raspberry Pi is connected. The output is displayed 
in VNC(Virtual Network Computing) Viewer and also in android device via the 
telegram app. 

 
Figure 6.  Model of Proposed system 

5 METHODOLOGY  

Raspberry Pi board is interfaced with pulse rate sensor and gives the output to digital 
I/O(Input/Output) pins. 

 
Figure 7.  Sample Model of Proposed system 

 
Figure 7represents the sample model of Proposed system. Patient’s health data and 

data analysis system gives to Actionable insights(Doctor server) Raspberry Pi 
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software is open source network. The source code for system environment is based on 
Python language. The library files used in the system is OpenCV, NumPy and Imutils. 

6     OUTPUT 

After receiving the alert message, if doctor needs the information about the patients 
pulse rate and temperature, by using these two command it can be accessed. Figure 8 
and 9 shows the output of the system. 
COMMANDS: /pulse, /temp, /image and /video 

 
 

Figure 8.  Command from the doctor server 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 9. Output of the proposed system 

The figure 9 shows the output of the system such as pulse rate, temperature rate, 
capturing the image and video. This system functions only when the patients health 
conditions crosses the limit. 
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Table 1. Details of the patient’s using Proposed system 
NAME    AGE GROUP            TEMPERATURE                PULSERATE 

Patient 1   7 35.2°C                   72 BPM 
Patient 2 21  36.4°C                   84 BPM 

Patient 3 32  35.8°C 99BPMPatient 4 45 36.2°C                   86 BPM 
 
 

Table 2. Details of the patient’s using Existing System 
 
NAME       AGE GROUP                       TEMPERATURE                  PULSE RATE 
Patient 1   7                               35.4°C                                74 BPM 
Patient 2  21                               37°C                                88 BPM 
Patient 3  32                               36.3°C                                94 BPM 
Patient 4  45                               35.8°C                                89 BPM 
 

 
Table 1 shows the survey done on BeWell hospital in Avadi using this 

system. Table 2 gives the readings done by the hospital equipments. 

7 CONCLUSION 

Generally, the heart beat can be easily detected using high level devices. But the 
system is focused on emergency situation; it also provides a cost effective and 
efficient heart rate monitoring system. It also helps to continuously monitor the real 
time health condition of the patient. Even though the doctor is not available at present 
the patient can be treated without any delay. 
 The project can be further modified for many useful applications in medical 
field. The system not only helps to collect the information about the patient in remote 
areas, but also helps in large scale.  
 Further improvements like transferring patient’s health information even in rural 
areas. Is also possible for live streaming the patient’s health condition for doctor 
wherever in the world. The system can also be improved to transfer real time 
ECG(Electrocardiogram)/EEG(Electroencephalogram) immediately to the doctor. 
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Abstract. Studying the performance of the microbial fuel cell using waste wa-
ter as a substrate. Study was carried out in double chamber microbial fuel cell 
with single and multiple salt bridge as Photon exchanger and also the perform-
ance for multiple electrodes instead of single electrode of same volume was 
studied. It has been identified that the double chambered reactor with multiple 
electrode and multiple salt bridge microbial fuel cell performance were ob-
served whose performance is better than other fuel cell. The results shows that 
the microbial fuel cell can effectively used in waste water treatment plant for 
the generation of power. 
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1 Introduction  

In India 12000 million litre is generated as a waste water being produced per day due 
to domestic and agricultural process. The waste water from the domestic and agricul-
ture process consists of energy in the three forms namely thermal energy, bio de-
gradable organic matter, nutritional element energy like Nitrogen, Phosphorus etc .In 
these process, extracting heat energy is quite complicated , so we are in the need of 
extracting the energy from waste water with the help of microbes from degradable 
organic matter in the waste water .In this process waste water which consist of biolog-
ical organisms is used as substrate ,The microbes in the substrate will decompose the 
organic matter and emit the Hydrogen(Photon).Microbial fuel cell is a technology 
which is majorly used in waste water treatment. In this process, the emitted Hydrogen 
from degradable organic matter will flow from anode chamber to cathode chamber 
through Photon Exchange Membrane[PEM] called as Salt bridge. When there is a 
flow of Hydrogen[Positive ion] from anode to cathode via Salt Bridge then electron 
will flow from anode to cathode via external circuit. This is one of the technologies 
used for micro power generation[1]. The survey gives the detail about the amount of 
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waste water generated in India per day According to international institute of health 
and hygiene the amount of waste water in industrial and agricultural waste water is 
classified into three divisions which are sewage generation, untreated sewage, sewage 
treatment, in this the amount of sewage water generated is 61754 millions of litres per 
day. The amount of waste water produced by different industries are given below. 

 
Fig. 1. Amount of waste water generation 

 
Fig. 2. Waste water generated by different industries. 

In the current scenario there is a enormous amount of energy consumption due to 
increase in the world population, these energy are provided by the energy sources 
which are classified into renewable and non renewable energy sources.The most of 
the energy demand is compensated by the non renewable resources which are fossil 
fuel, petroleum, coal etc these source of energy has many drawbacks like the non-
renewable energy cannot be replaced once it is used ,it will pollute the environment ,it 
increases green house gases in the environment .for the following drawback the world 
are in the need of seeking for the renewable energy sources it has certain advantages 
over the non renewable energy sources . 
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The advantages of renewable energy are it can be readily available in nature and 
exist forever, The MFC is a renewable energy source which is eco friendly and 
Source of energy is pure ,renewable and readily available with less running cost .It is 
Very beneficial to environment it helps in reduction of pollution and cut the money 
spend for waste treatment. Operating cost and running cost is less and it is used for 
waste water treatment for large amount. 

2 Microbiological Fuel Cell (MFC) 

The equation determines the process of MFC which converts the organic matter in a 
substrate by bacterial interactions into water, photons and electrons. 

C2H4O2 +2H2O ->  2CO2 +8e-- +8H+ 2O2+8H++8e--

Microbial fuel cell consist of two compartments called anodic compartment and 
cathodic compartment ,in the anode chamber the anaerobic reaction takes place and in 
the cathodic compartment the aerobic reaction take place due to the presence of bacte-
rial content in the substrate ,in the anaerobic reaction due to bacterial interaction in 
anode chamber the hydrogen ions will emits due to the decay of the organic matter in 
the substrate, hence the produced hydrogen ion will move from anode chamber to 
cathode chamber through a photon exchanger called as salt bridge. 

  -> 4H2O     [1] 

3 Research Background 

The microbial fuel cell performance is highly depend on the type of the reactor and 
material of electrode. In MFC, electricity production involves many steps such as 
microbial organic process, capture of electrons by anode, reduction of electrode at 
cathode, movement of photon from anode to cathode [1]. The performance of MFC is 
determined by number of parameters such as reactor type, photon exchanger used, 
electrode material, number of electrodes, spacing of electrodes and substrate. Reactor 
type: The types of reactor for microbial fuel cell is classified into single chamber and 
multi chamber reactor are used[1].In our research we are going to study the perform-
ance of double chamber reactor with single and multiple photon exchanger. Electrode: 
The certain characteristics of electrode are longevity, conductivity, surface area, elec-
tro catalystic activity should be studied[8]. The electrode used in microbial fuel cell 
have certain impact on its performance [2]. The surface modification of the traditional 
electrodes are called Advance Electrodes [2].Recently, Graphene electrode is used in 
Microbial Fuel Cell whose performance is good. The types of electrode material used 
in MFC are anode materials such as Carbon based electrode, Graphite, Stainless Steel 
and Ceramic electrodes. The cathode materials such as biotic cathode and abiotic 
cathodes are used[2].Number and Spacing of Electrodes: The power production in 
MFC is affected by some factors like bacteria used in anode chamber which digest the 
organic matter, temperature of metabolic process, size of anode compartment[4].The 
performance of MFC can be improve by increasing the number of electrodes with 
certain electrode spacing ratio which is decreasing the spacing between electrodes 
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4cm-2cm. [15].Photon Exchanger: while increasing the number of photon exchanger, 
it has a direct relation on power generation in MFC [7]. The different types of photon 
exchange membrane are Salt bridge and Polymer Exchange Membrane (PEM). The 
PEM is made from the Fluoropolymer, Nafion, Teflon [12].These are the types of 
Photon Exchanger. Substrate: It play a major role in generation of power and treat-
ment of waste water .The number of substrate have been studied although the output 
of artificial waste water is low [14]. 

4 Proposed System 

To Study the performance of MFC with  waste water  as a  substrate  and the  rate 
of power generation with  respect to different design of reactor (reactor  design in-
cludes volume  of compartment , no of salt bridges and no of electrodes used ), and 
to study the performance of MFC with respect to surface area of electrodes ,It can be 
used in large setup with less operating and running cost. 

Our research is based on the study the four types of reactor design such as double 
chamber reactor with single photon exchanger and single electrodes, double chamber 
reactor with single photon exchanger and multiple electrodes ,double chambered reac-
tor with multiple photon exchanger and single electrode ,double chamber reactor with 
multiple photon exchanger and multiple electrodes. 

In our research the electrodes are selected by considering certain parameters like 
cost, surface area, longevity ,chemical resistivity , Electrical conductivity by consider-
ing the following factors the electrodes used In our project are carbon electrodes as 
anode and copper electrodes as cathode are used . 

4.1  Double compartment reactor with single photon exchanger and single 
electrodes 

 
Fig. 3. Double compartment reactor with single photon exchanger and single electrodes 
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Electrodes. In this type of reactor design single set of electrodes are used and the 
material of the anode is carbon based and the material of cathode is copper are used, 
and the surface area and volume of the electrode is calculated . 
Calculation 
 
Volume V=πr2h 

3.14*0.45*0.45*15= 9.54cm3 

Surface area A=2 πrh+2 πr2 

Surface area =2*3.14*0.45*15+2*3.14*0.45*0.45 

             =43.68cm2 

The mentioned parameters have been calculated ,these electrodes are inserted in the 
respective chambers with constant volume of substrate, the reading is tabulated with 
particular interval of time. 

Substrate. In our research the substrate used is a Bacterial broth solution for the mi-
crobial fuel cell, the synthesis of bacterial broth is given,5 g of agar is mixed in 100ml 
distilled water then the solution is heated and kept in a shaker for a hour then 1ml of 
bacterial culture is added to the solution kept it for a day in incubation . The volume 
of the substrate used is about 1l of bacterial broth. 

Photon exchange membrane. In our research the salt bridge is used as photon ex-
change for microbial fuel cell, the synthesis of salt bridge is given,5g of agar is mixed 
in 40 ml of distilled water 75 g of potassium chloride is mixed in the solution then the 
solution is transfer to the salt bridge container and the solution is refrigeration for 30 
minutes. The number of salt bridge used in these design is one number. 

Reactor. In our research the double compartment reactor of volume 1 liter is used 

4.2   Double compartment reactor with single photon exchanger and multiple 
electrodes 
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Fig. 4. Double compartment reactor with single photon exchanger and multiple electrodes 

 

Electrodes. In this type of reactor design multiple electrodes are used and the materi-
al of the anode is carbon based and the material of cathode is copper are used, and the 
surface area and volume of the electrode is calculated . 

Calculation.  
 
Volume V=πr2h 
3.14*0.24*0.24*4.5=0.81cm3 
Surface area A=2 πrh+2 πr2 
Surface area =2*3.14*0.24*15+2*3.14*0.24*0.24 
              =7.15cm2 
The mentioned parameters have been calculated ,these electrodes are inserted in the 
respective chambers with constant volume of substrate, the reading is tabulated with 
particular interval of time. 

Substrate. In our research the substrate used is a Bacterial broth solution for the mi-
crobial fuel cell, the synthesis of bacterial broth is given,5 g of agar is mixed in 100ml 
distilled water then the solution is heated and kept in a shaker for a hour then 1ml of 
bacterial culture is added to the solution kept it for a day in incubation . The volume 
of the substrate used is about 1l of bacterial broth. 

Photon exchange membrane. In our research the salt bridge is used as photon ex-
change for microbial fuel cell, the synthesis of salt bridge is given,5g of agar is mixed 
in 40 ml of distilled water 75 g of potassium chloride is mixed in the solution then the 
solution is transfer to the salt bridge container and the solution is refrigeration for 30 
minutes. The number of salt bridge used in these design is one number. 

Reactor. In our research the double chamber reactor of volume 1 liter is used 
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4.3  Double compartment reactor with multiple photon exchanger and single 
electrode 

 
 

 
Fig. 5. Double compartment reactor with multiple photon exchanger and single electrode 

Electrodes. In this type of reactor design single set of electrodes are used and the 
material of the anode is carbon based and the material of cathode is copper are used, 
and the surface area and volume of the electrode is calculated . 

Calculation.  
Volume V=πr2h 

3.14*0.45*0.45*15= 9.54cm

Surface area A=2 πrh+2 

3 

πr

Surface area 

2 

=2*3.14*0.45*15+2*3.14*0.45*0.45 

=43.68cm

The mentioned parameters have been calculated ,these electrodes are inserted in the 
respective chambers with constant volume of substrate, the reading is tabulated with 
particular interval of time. 

2 

Substrate. In our research the substrate used is a Bacterial broth solution for the mi-
crobial fuel cell, the synthesis of bacterial broth is given,5 g of agar is mixed in 100ml 
distilled water then the solution is heated and kept in a shaker for a hour then 1ml of 
bacterial culture is added to the solution kept it for a day in incubation . The volume 
of the substrate used is about 1l of bacterial broth. 
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Photon exchange membrane. In our research the salt bridge is used as photon ex-
change for microbial fuel cell, the synthesis of salt bridge is given,5g of agar is mixed 
in 40 ml of distilled water 75 g of potassium chloride is mixed in the solution then the 
solution is transfer to the salt bridge container and the solution is refrigeration for 30 
minutes.The number of salt bridge used in these design is two number. 

Reactor. In our research the double compartment reactor of volume 1 liter is used 

4.4  Double compartment reactor with multiple photon exchanger and 
multiple electrodes. 

 
Fig. 6. Double compartment reactor with multiple photon exchanger and multiple electrodes 

Electrodes. In this type of reactor design multiple electrodes are used and the materi-
al of the anode is carbon based and the material of cathode is copper are used, and the 
surface area and volume of the electrode is calculated . 
Calculation.  
Volume V=πr2h 

3.14*0.24*0.24*4.5=0.81cm3 

Surface area A=2 πrh+2 πr2 

Surface area 

=2*3.14*0.24*15+2*3.14*0.24*0.24 

=7.15cm2 

The mentioned parameters have been calculated , these electrodes are inserted in the 
respective chambers with constant volume of substrate, the reading is tabulated with 
particular interval of time.  
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Substrate. In our research the substrate used is a Bacterial broth solution for the mi-
crobial fuel cell, the synthesis of bacterial broth is given,5 g of agar is mixed in 100ml 
distilled water then the solution is heated and kept in a shaker for a hour then 1ml of 
bacterial culture is added to the solution kept it for a day in incubation . The volume 
of the substrate used is about 1l of bacterial broth. 

Photon exchange membrane. In our research the salt bridge is used as photon ex-
change for microbial fuel cell, the synthesis of salt bridge is given,5g of agar is mixed 
in 40 ml of distilled water 75 g of potassium chloride is mixed in the solution then the 
solution is transfer to the salt bridge container and the solution is refrigeration for 30 
minutes. The number of salt bridge used in these design is two number. 

 Reactor. In our research the double compartment reactor of volume 1 liter is used 

5 Result And Discussions 

The output of our four reactor design is given below. 

5.1 Single Electrode With Single Salt Bridge  

Inference. 

Table 1. Readings of Single Electrode With Single Salt Bridge 

The day by day readings are noted and tabulated, for each day 6 readings 
are taken and the average of the readings is tabulated .the out put of the first reactor 
design is given ,the power is calculated for every day And we got a maximum power 
on day 4 is 0.01mW.[Table 1] 

 
Day Current(Ma) Voltage(Mv) Power(Mw) 

1 0.013 0.0120 0.000156 
2 0.038 0.015 0.00057 
3 0.034 0.043 0.001462 
4 0.094 0.108 0.010152 
5 0.035 0.027 0.000945 
6 0.067 0.034 0.002278 
7 0.045 0.054 0.00243 
8 0.112 0.076 0.008512 
9 0.09 0.032 0.00288 
10 0.0132 0.079 0.001043 
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5.2 Single Electrode With Two Salt Bridge 

Table 2. Readings of Single Electrode With Two Salt Bridge 

DAY Current (mA) Voltage (mV) Power (mW) 

1  0.014  0.013  0.00018  

2  0.043  0.016  0.000688  

3  0.048  0.046  0.002208  

4  0.172  0.209  0.035948  

5  0.049  0.036  0.001764  
6  0.077  0.044  0.003388  

7  0.055  0.064  0.00352  

8  0.142  0.084  0.011928  

9  0.082  0.038  0.003116  

10  0.014  0.086  0.00121  

 

Inference. 

5.3 Multiple Electrode With Single Salt Bridge 

The same procedure is followed for taking readings ,and the power is cal-
culated ,while compare with first reactor design the second reactor design with multi-
ple electrode performance was good ,the maximum power obtained is 0.03Mw.[Table 
2] 

Table 3. Readings of Multiple Electrode With Single Salt Bridge 

Day Current (mA) Voltage (mV) Power (mW) 
1 0.097 0.182 0.17654 
2 0.095 0.501 0.047595 
3 0.102 0.519 0.052938 
4 0.564 0.587 0.331068 
5 0.103 0.549 0.056547 
6 0.456 0.58 0.26448 
7 0.112 0.539 0.060368 
8 0.09 0.0287 0.002583 
9 0.047 0.303 0.014241 
10 0.013 0.266 0.003458 

 
Inference. The same procedure is followed for taking readings ,and the power is cal-
culated, the maximum power out put obtained in day 4 is 0.33mW[Table 3]. 
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5.4 Multiple Electrode With Multiple Salt Bridge 

Table 4.  Readings of Multiple Electrode With Multiple Salt Bridge 

 
Day Current (mA) Voltage (mV) Power (mW) 

1  0.107 0.192 0.020544 
2  0.095 0.601 0.057095 
3  0.102 0.519 0.052938 
4  0.628 0.687 0.431436 
5  0.102 0.549 0.055998 
6  0.356 0.481 0.171236 
7  0.116 0.639 0.074124 
8  0.12 0.287 0.03444 
9  0.047 0.308 0.014241 
10  0.013 0.366 0.004758 

 
 

Inference. The same procedure is followed for taking readings ,and the power is cal-
culated,the maximum power obtained for multiple electrodes is 0.4Mw. While com-
paring with multiple electrode with single photon exchanger ,the multiple electrode 
with multiple salt bridge performance was good.[Table 4] 

• Series 1 shows the output of first reactor design-Single Electrode With Single Salt 
Bridge. 

Graph.  

• Series 2 shows the output of first reactor design-Single Electrode With Two Salt 
Bridge. 

• Series 3 shows the output of first reactor design-Multiple Electrode With Single 
Salt Bridge. 

• Series 4 shows the output of first reactor design-Multiple Electrode With Multiple 
Salt Bridge. 

In our research we have studied the four reactor design in which the output ob-
tained with different reactor design was recorded for different interval of time for 10 
days and the output was plotted in the graph. 

6 Conclusion 

The Microbial Fuel Cell with multiple electrodes and multiple salt bridge (Photon 
Exchange Membrane) whose performance is found to be good  which  generate power  
about0.43m,which is maximum  power while compare with other fuel cell in this 
paper..Source of energy is clean ,renewable and readily available at afford cost, helps 

1276



in reduction of pollution and cut the cost of waste water treatment. It is used for waste 
water treatment of large amount. 

 

 
Fig. 7. Output of the four reactor design. 
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Abstr act. Fire disaster is a common threat to lives and properties. Rescuing 
people caught in fire accidents is important as fire can expand rapidly and result 
in a tremendous loss of life and property. If the extinguishers are used under the 
presence of human, it will cause serious health issues and can also be fatal. In 
our proposal system we use a thermal camera to detect the existence of human 
inside a fire struck building. The thermal signatures obtained from camera helps 
to detect the number of people trapped inside. The controller thus checks for 
presence of humans using camera and takes the required action. 

Keywords: Fire extinguisher, thermal imaging camera, controller, 
electromagnet, human presence, MATLAB. . 

1   Introduction 

Fire safety are the swift measures to be taken for extinguishing fire or reducing its 
accidental effects. They are to be adopted priorly during the construction and 
development of every structure to prevent the fire accidents. Various fire 
extinguishing agents are present apart from water like foaming agents  to handle oil 
fire, carbon-dioxide is used when the fire is fought by suffocation and dry chemicals 
to extinguish electrical fires or burning liquids.  
 

In case of fire emergency, the initiative devices are triggered by immediate and 
progressive increase in the flare. The initiative equipment falls under two categories, 
Manual and Automatic. The Break glass station, Buttons, Pull stations are the Manual 
initiating equipments that are made easily accessible. A vast range of automatic 
initiating equipments including detectors that indicate heat, smoke , flame, CO, water 
flow, etc are existent. They respond spontaneously in an emergency situation as they 
sense any transition in the environmental parameters. Nonetheless, light detection is 
rapid than smoke and temperature detection, the latter method is contemplated in this 
paper. 
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Thermal detectors sense one or more factors succeeding from hearth like exhaust, 
electromagnetic waves, heat or gas. A temperature detector is emergency indication 
equipment which is equipped to indicate when the thermal energy of the flame rises 
the temperature of heat susceptible component. They exhibit two main process, “rate 
of rise” and “fixed temperature”. 

 
A fume detector is a gadget that recognizes smoke, generally as a signal of flame. 

Smoke can be detected either optically (photoelectric) or by physical process 
(ionization).Besides the initiative devices , the basic mechanism  is an indication 
system that alerts the people to exit the fire zone and  sends information to the fire 
department to perform necessary actions. The two most basic form of alert system in 
practice are the conventional system that can only be point  the faulty zone and fail to 
indicate the indicate the specific detector and Analogue addressable systems which 
has simultaneous dual-way communication between the control unit and the detectors 
in the zone thus identifying each sensor particularly on account of fire accident. 
   
 

 
Fig. 1 Existing smoke detector 

 
The augmented intelligence related to analogue available systems permits them to 

possess bigger sensitivity to fireside including greater resistance towards bogus 
alarms. The alerting system adopts a loud, visual, physical or even scent based stimuli 
to notify the folks at the site of fireside. The most typical forms of alerting gadgets are 
audio-visual designed with a buzzer, siren or bell and flashing light combo. The fire 
control system typically implemented with self-starting sprinkler on identification of a 
fire by unleashing water on fire-accidental zone thereby lessening the damage. 

 
 In the existing system, only the fire control is taken into consideration. It does not 

provide method of detecting human lives inside a fire affected area. Also, traditional 
camera does not provide good vision during fire emergencies as they get blocked by 
smoke that is producing during the accident reducing the vision provided by the 
cameras. Hence a method to detect human lives using thermal images camera by 
image processing is proposed in this paper. 
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2    Proposed System 

2.1   Introduction 

We hereby propose a new system where the smoke or fire is detected based on 
thermal image processing. With the help of a thermal imaging camera, infrared rays 
are emitted to produce images and video. These images are then processed to 
establish the no of people trapped inside the building and the message is sent to the 
fire rescuers for better response during fire accidents. In the case of no people within 
the area, fire extinguishers will be switched on automatically in order to control the 
fire. 
 

 
Fig.2. Block diagram of proposed system 

2.2    Fire 

It is the state of combustion that produces flames thereby emitting heat and light in 
the form of smoke and spark. It rapidly rises the temperature of the surrounding 
environment. As humans cannot withstand temperatures beyond 50-60 C it is 
important to excavate them from fire. It is an oxidation process and requires large 
amount of oxygen to continue. Hence the oxygen level for the people trapped in drops 
leading to the suffocation of people. Moreover the smoke mainly consists of carbon 
monoxide and carbon dioxide which are injurious to health resulting in respirational 
disorders. 

2.3   Thermal Imaging Camera 

This provides the main solution which counters the disadvantage of the existing 
system. The thermal camera also provides the temperature of the surroundings. The 
image varies with each temperature and surroundings and is instrumental for detecting 
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during fire. The cameras become saturated at 315 C. as the heat signature for each 
human varies it becomes easier to single out people from each other. 

2.4   MATLAB 

It is used for counting the number of people from the images of the thermal camera. 
The images are fed to the computer using hotspot and loaded to the MATLAB for 
execution. Using the colour detection the headcount is established. Appropriate 
cropping action is prefixed so as to send a clear image for execution. The detection 
process is crucial as the fire extinguisher depends on this count obtained from 
execution. 

2.5   Fire Extinguishing Process 

If the head count is zero, the fire extinguisher turns on. This turning on process is 
done by the pulling action of the handle using electromagnet. Thus the power is 
supplied to the electromagnet only when the count is low. And hence a magnetic field 
is produced resulting in the clamping action of the fire extinguisher. 

3   Thermal Image Processing 

In order to get an enhanced image, a method called image processing is used. Thermal 
processing is a method in which, the input is an image and the output is characteristic 
features of that image. For the image processing the following steps are to be taken. 

 
1. Images are imported through image acquisition tools. 
2. Manipulation and analyzation of an image 
3. Based on analyzation  of image, the output is reported. 

 

 
Fig.3. Thermal Processing of an image 
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The two different types of thermal imaging processing are: analog type which uses 
hard copies of printouts and photographs. And the other, digital image processing 
uses computer algorithms on digital images. Digital image process has several 
blessings over analog image process. The basic concept of image processing is based 
on colour and image decoding. The colour is to indicate the fire human body. Image 
processing is done for the following reasons: 

 
1. Visualizing the image. 
2. Sharpening and restoration of an image. 
3. Retrieving the image 
4. Pattern measurement 
5. Recognizing the image 

Various image processing techniques are image enhancement, image segmentation, 
feature extraction and image classification. Thermal image processing is done by a 
thermal camera which needs +12 volts supply and has detector which is very sensitive 
to IR radiation based on its intensity. It determines the temperature of the 
surroundings and makes visible for the human eye with a thermal image and this 
process is known as Thermography. When the fire is detected, the thermal imaging 
camera gets activated to capture the images of fire area. The detected images are sent 
to the computer directly to count the people within the area. This count is established 
using MATLAB software. 

4    Hardware Descr iption 

4.1   Thermal Imaging Camera 

Thermal imaging camera is a gadget that develops images with the help of infrared 
radiations and operates in wavelength as long as 1400nm. The electromagnetic waves 
are related and differentiated by their wavelength. A certain amount of 
electromagnetic radiations are emitted as a function of their temperatures. The 
advantage of thermal imaging camera is that the lenses are made up of germanium, 
rather than glass as they have high density and blocks the UV radiations as it has a 
low optical dispersion The thermal imaging camera has the ability of measuring 
objects at high altitude power lines. It has a detector with a resolution of 640*480 
projecting an image of 307,200 pixels. Based on the temperature, the images are 
being represented according to the following colour coding: 

 
1. Warmest temperature – white 
2. Intermediate temperature – red, yellow, orange 
3. Slightly hotter temperature – blue and purple 
4. Coolest temperature – black 

1283



 
Fig.4. Thermal Imaging Camera 

 

Thermo graphic camera is very expensive. Initially it was being developed for 
military purposes based on the infrared technology. And now it has also been valuable 
for firefighters. The export and import of thermal imaging cameras are being 
restricted by the US govt. under the norms of International Traffic Arms Regulation. 
The selection of a thermal imaging camera is based on the application of a suitable 
temperature range. Each and every application has its own specification. 

 
The specifications of thermal camera are : 

 
1. Field of View: 20°  
2. Manual Focus 
3. Resolution: 206 X 156 pixels 
4. Minimum Distance: 10cm  
5. Range of Temperature: - 40C to 330C  
6. Temperature Sensitivity: 0.5C 

4.2   Fire Extinguisher  

They are the safety devices installed in all places irrespective of the surrounding to 
put off fires. It is basically pressurized cylindrical vessel with a chemical agent which 
is expelled/ discharged to extinguish fire. They are basically of two types: stored 
pressure and cartridge operator. In the former type, the expellant is stored in the same 
cylindrical chamber. The later type has a separate compartment for the expellant. It 
can be recharged when the expellant is over. According to handling they are further 
divided as: handheld extinguisher, cart mounted extinguisher. The ultimate aim of 
installing an extinguisher is that it has to be easily accessible. 
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Fig.5. Fire Extinguisher 

 
Small fires are said under different classes on the basis of occurrence. 

 
1. Class A: by wood and paper. 
2. Class B: inflammable liquids(thinners, cooking oil) 
3. Class C:  electrical appliances. 
4. Class D: reactive metals such have sodium and magnesium. 

 

 

Fig.6. Class B and Class C fire extinguishers and the method of use 
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Fig.7. Class B and Class A fire extinguishers and the method of use 

 

4.3   Electromagnet 

When a magnetic field is produced by electric current, then it is called as 
electromagnet. The magnet losses its property when the current is ff. the strength of 
the magnetic field is controlled by electric current. But it falls back as it needs a 
constant power supply unlike permanent magnet. 

4.4   Electromagnet Attracting Mechanism 

Here the electromagnet is used to pull the handle of the extinguisher. The piece of the 
metal is attached to the handle for the magnet to attract. When source is supplied to 
the electromagnet the magneto motive force is produced by the magnet. Thus the flux 
is induced with which the handle is attracted. Thus the handle is pulled and the fire is 
put off. 

5   Results and Discussion 

The image given by the thermal camera has different colours which indicate the range 
of temperature. The red colour indicates the highest temperature, whereas blue colour 
indicates the lowest temperature. And green colour indicates the moderate 
temperature. 
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Fig.8. Thermal Camera Output 
 
The thermal imaging was taken in an AC room. So obviously the surrounding 

temperature is less than that of human body. Hence the faces of people in this image 
are read and surrounding is blue. It also indicates the number of people in the room 
along with their body temperature. 

 

  
 

Fig.9.  Output Image 
 

The thermal image from the camera is sent to the controller for processing. The 
controller is programmed using the MATLAB software to detect the number of 
people in the room. In presence of human, the controller is programmed to maintain 
the fire extinguisher under close position but on absence of human, the controller uses 
electromagnet to automatically open the fire extinguisher to cease the fire. 

6   Conclusion 

The aim of the project is to provide a clearer image on the status of people when they 
are stuck in a fire mishap and help people coordinate accordingly in order to save 
maximum life possible. The thermal image provides enough details to make out 
humans from surrounding fire and is immune to smoke hence providing with much 
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better vision than the standard camera and image processing has evolved to evaluate 
these types of image and will only improve further. 

 

7   Future Enhancement 

This project can be further expanded by incorporating an alternate source for the 
thermal imaging camera apart from the mains. In case of fire breakout the controller 
can be programmed to alternate the supply to the thermal camera such that the effect 
to current leak can be avoided. Similarly the controller can also be programmed in 
such a way that the sprinkler water can be increased in presence of human. 
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Abstract. The purpose of the work is to develop patient specific treatment 
analysis for tumor removal procedure using radio frequency ablation. The pro-
posed method increases the efficiency of treatment protocol for patient specific 
models. Breast cancer is the most common cancer in Indian women. Thermal 
ablation procedure is to overheat the tissue cells and kills the cancerous tumor 
using probe. Ablation of tumor is a difficult procedure in case of placement of 
probe and killing cancerous tissue without much damage to healthy tissues. Di-
rectional removal of tumor is essential to avoid damage in surrounding tissue. 

, kaviyashankar1994@gmail.com 

 
This work aims to contribute 3 steps i) segmentation ii) building 3D model iii) 
Analysis and measurement. Segmentation of tumor is achieved by using 
MIMICS software. 3D modeling and simulation of thermal ablation treatment 
procedure using COMSOL MULTIPHYSICS was developed, necrosis of tissue 
and temperature at various points and position of probe have been evaluated. 
Temperature variation is analyzed to view the necrosis covering area and to 
plan for thermal ablation procedure for removal of breast tumor. Various meas-
urement parameters of 3D tumor have been identified for further diagnosis. 

Keywords:Radiofrequency Ablation, necrosis,trocar,RITA. 

1 Introduction 

India continues to have low survival rate for breast cancer with only 66% women 
diagnosed with disease between 2010 and 2014. RFA utilizes local thermal energy to 
induce coagulative necrosis, which limits the size of tumor eligible for ablation [9,10]. 
Recent developments in ablative techniques are being applied to patient’s inoperable 
and small tumors in lung, liver, breast etc. [19]. In radiofrequency techniques temper-
ature of the tumor tissue is increased more than 50 ͦ C. The energy at the exposed tip 
causes ionic agitation and frictional heat, which cooks the tumor and leads to cell 
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death and coagulation necrosis, ifhot enough. This is gradually replaced by fibrosis 
and scar tissue [8]. Human anatomical model is diagnosed using MRI imaging tech-
nique and incorporated into MIMICS to create 3D model of tumor for further analy-
sis. Segmentation of tumor is done using thresholding to get clear view of density 
distribution of tumor.Ablation technique is analyzed using COMSOL 
MULTIPHYSICS using Bio heat transfer module [11,13]. The RITA electrode is 
modeled to insert into the tumor that requires for the ablation process. A new model 
of curved cathode is proposed for directional removal of tumor. This is to control the 
direction of heating to kill only tumor cells [12]without causing much damage to the 
healthy tissues. This helps the oncologists to plan precise treatment for the ablation 
procedure. 

2 Materials and Methods 

The patients MRI DICOM of Breast images were loaded into MIMICS software for 
processing and building 3D model of tumor. A stack of images is loaded and position-
ing of orientation is adjusted to get the clear view of tumor in slice images. Segmenta-
tion of tumor is done by using thresholding to determine the density distribution of 
soft tissue and tumor [14]. Soft tissue regions separated from the tumor by region 
growing segmentation. Tumor region has density values from 650 to 1000. Region 
growing segmentation is obtained for detecting the entire tumor part from all the slic-
es. 3D building of segmented tumor is done using MIMICS software. 3D model is 
build and exported as.STL format to import into FEA solver software using 
COMSOL. 
In this study volumetric meshing of model is done using 3-matic software and surface 
processing of the model like smoothing and contour shaping have been developed. A 
curved RITA (Radio frequency interstitial tissue ablation) electrode is modeled using 
COMSOL multiphysics having radius of 0.5 mm [15,16]. Curved electrode with 
probe is inserted inside the build 3D tumor model. Material properties for entire ge-
ometry are shown in Table 1. 

Table 1.Material Properties 

Name Breast 
tissue 

Breast tu-
mor 

Electrode Trocar 
base 

Trocar 
tip 

Density (Kg/m3 1060 ) 1050 6450 70 7900 
Specific heat capacity 
(J/Kg.K) 

2770 3770 840 
1045 132 

Thermal conductivity 
(W/m.K) 

0.499 0.48 18 
0.026 71 

Electrical conductivity (S/m) 0.28 0.71 10 108 0.026 -5 
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3 RFA Simulation 

FEM (Finite Element Mesh) analysis has been done using Bioheat transfer module 
and electrical heating module in COMSOL multiphysics [5]. Heat distribution carried 
out by using penne’s equation (1) 

ρc ∂T
∂t

= ∇. (K∇T) − ρbωbcb(T − Tb) + Qm + J. E (1) 

Where ρ, indicates tissue density in (kg/m3), C indicates the specific heat capacity 
(J/kg K-1), K indicates thermal conductivity (W/m·K) of the tissue. T indicates tem-
perature (K), ρb indicates density of blood (Kg/m3) and cb specific heat of the blood, 
(J/kg K-1), respectively. Qm is the metabolic heat production per volume (W/m3). J 
stands for the current density (A/m) and E for the electric field intensity (V/m). 

Since higher current density are focused in region of interest displacement currents 
are negligible and heat distributed is given by equation (2) 

 Qext = J.E (2) 

Where J is the current density (A/m2), E is the electric field (V/m). The values of 
these two vectors are derived from solving Laplace equation (3) 

 ∇ (σ ∇ V) =0 (3) 

σ is the electrical conductivity of tissue(S/m), V is the applied voltage. 
Entire simulation is carried out using time dependent solver in COMSOL. RFA 

simulation is done for different time and temperature variations for the build 3D mod-
el [18]. Simulated results include heat distribution in tumor tissue at different points 
and fraction of necrosis occurs at that point. 

4 Results and Discussions 

Various case studies considered for this entire procedure. Thresholding technique for 
segmentation is initially carried out to find the density of soft tissue and tumor in 
three planes (axial, coronal, and sagittal) as shown in Fig1.1. Region growing seg-
mentation has been performed for the density values of tumor as shown in Fig 1.2. 
Soft tissue regions separated from the tumor by region growing segmentation [17]. 3D 
building of segmented tumor is achieved using COMSOL as shown in Fig 1.4 for case 
1. 
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Fig. 1.1 Case1 thresholding in 3planes (axial,coronal, sagittal). 

 
Fig. 1.2Region growing in 3 planes (axis, coronal, sagittal) 

 
Fig. 1.3 Case 1 Segmented tumor from other tissue 
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In Fig 1.3 b) 3D model is built from all three views. Fig.1.4 a) shows the meshing 
of tumor for patient 1 using 3-matic software total mesh elements are 12543. Fig1.4b) 
shows the tumor outline model inserted with the trocar electrode and base before ra-
diofrequency simulation. Initial power of 22volt for 25seconds. 

 
Fig. 1.4 Modelling of tumor in COMSOL 

4.1 Analysis of various positions 

 

A. Positioning at first point (118, -36.5, -27)Three different positioning of probe at 
different locations are taken in this study for analysis of tumor region. Temperature 
distribution and necrosis for the corresponding position of probe is analyzed and 
compared to find the maximum necrosis area are shown in Fig1.5 to Fig 1.8.  

Fig. 1.5Necrosis view for trocar position at the edge of the tumor (118 -36.5 -26.5, 118.3 -36 -
26.3, 117.21 -36.5 -26.6) 
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Fig. 1.6 Necrosis plot at 3 points (118 -36.5 -26.5, 118.3 -36-26.3, 117.21 -36.5 -26.6) 

 
Fig. 1.7 Temperature distribution at 3 points (118 -36.5 -26.5, 118.3 -36 -26.3, 117.21 -36.5 -

26.6) 

 
Fig. 1.8 Temperature distribution plot at three different points (118 -36.5 -26.5, 118.3 -36 -

26.3, 117.21 -36.5 -26.6) 
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From fig 1.7 and 1.8 it is confident that the temperature distribution reaches 95 de-
gree Celsius for three points taken inside the tumor and necrosis By seeing the tem-
perature distribution and necrosis happens at three different points inside the tumor. 
fig 1.5 and fig 1.6 shows that the necrosis happens to maximum at 25 seconds which 
is an acceptable range[6]. 

 

 

B. Positioning at second point (118.3, -37, -28)The trocar is inserted deep into the 
tumor to analyze the temperature distribution and necrosis in the points (118.3, - 37, -
28).Fig. 1.9 and 1.10 shows the necrosis view and plot at second point insertion of 
trocar. 

Fig. 1.9 Necrosis view at 3 points (118 -36.5 -26.5, 118.3 -36 -26.3, 117.21 -36.5 -26.6) 

 
Fig. 1.10 Necrosis plot for 3 points (118 -36.5 -26.5,118.3 -36 -26.3, 117.21 -36.5 -26.6) 
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Fig. 1.11 Temperature distribution at 3points (118 - 36.5 -26.5, 118.3 -36 -26.3, 117.21 -36.5 -

26.6) 

 
Fig. 1.12 Temperature plot for 3 points (118 -36.5 -26.5,118.3 -36 -26.3, 117.21 -36.5 -26.6) 

Fig 1.11 and 1.12 it is confident that the temperature distribution reaches 110 de-
gree Celsius for three points taken inside the tumor and necrosis [19]. By seeing the 
temperature distribution and necrosis happens at three different points inside the tu-
mor. Fig 1.9 and fig 1.10 shows that the necrosis happens to maximum at 25 seconds 
which is an acceptable range[6]. 

 
C. Positioning at third point (118.21,-38, -29). Final position of deeper inside the 
tumor is analyzed. 
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Fig. 1.13 Necrosis for final point at 3 points (118 -36.5 -26.5, 118.3 -36 -26.3, 117.21 -36.5 -

26.6) 

 
Fig. 1.14 Necrosis plot for final point at (118 -36.5 - 26.5, 118.3 -36 -26.3, 117.21 -36.5 -26.6) 
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Fig. 1.15 Temperature distribution at 3 points (118 -36.5 -26.5, 118.3 -36 -26.3, 117.21 -36.5 -

26.6) 

 
Fig. 1.16 Temperature plot for 3 points (118 -36.5 -26.5,118.3 -36 -26.3, 117.21 -36.5 -26.6) 

 
Fig 1.15 and 1.16 it is confident that the temperature distribution reaches 120 de-

gree Celsius for three points taken inside the tumor and necrosis by seeing the tem-
perature distribution and necrosis happens at three different points inside the tumor. 
Fig 1.13 and fig 1.14 shows that the necrosis happens to maximum at 25 seconds 
which is an acceptable range [6,7]. 

It is clear from the above images that the trocar inserted deeper into the tissue is 
very efficient for the tumor destruction since larger area is covered under necrosis and 
temperature distribution is still larger for larger area to be killed. 
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4.2 Analysis of various time duration 

Analysis of temperature and necrosis are analyzed to maximum levels for diagnosis 
purpose.3D model of segmented tumor and meshing of tumor for patient 2 is shown 
in Fig 2.1. 

 
Fig. 2.1Tumor model and mesh for patient 2 

 
Fig. 2.2 Necrosis view for a) 25s,b) 30s,c) 50s, d)100s 
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This above image shows higher the time duration more no of cells dies. 

 
a) Necrosis plot for25secs 

 
b) Necrosis plot for30secs 

 
c) Necrosis plot for50secs 
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d) Necrosis plot for100secs 

Fig. 2.3Necrosis plot for a) 25s, b) 30s c) 50s d) 100sfor 3 points (118 -36.5 -26.5, 118.3 -36 -
26.3, 117.21 -36.5 -26.6)  

From this plot necrosis happens sharper to the nearer cells within few seconds than 
the cells farther to the electrode. 

 
Fig. 2.4Temperature distribution for a) 25s,b) 30s, c) 50, d) 100s 
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a) Temperature plot for 25secs 

 
b) Temperature plot for 30secs 

 
c) Temperature plot for 50secs 
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d) Temperature plot for 100secs 

Fig. 2.5 Temperature plot for all time periods corresponding to temperature distribution views 
in 3 points (118 -36.5 - 26.5, 118.3 -36 -26.3, 117.21 -36.5 -26.6) 

From the necrosis region it is observed that the trocar is inserted deeper into the 
tissue at various points. The tumor destruction area spreaded under necrosis in various 
slices are shown in fig 2.5. When temperature distribution is maximum of 200 degree 
Celsius necrosis region also indicates that the tumor region is destroyed to maximum. 

 
4.3 Measurement parameters 

The build 3D model for various cases have been listed in the table II after analysis. 
Various parameters like area, volume, distance of tumor from the tip of the breasts 
studied for precise positioning of the electrode into the breast. 

Table 2. Measurements parameters 

Parameters Case 1 
Area 122 mm3 
Volume 116 mm
Distance from the tip of the breast 

3 
32 mm 

Pixel value (1mm = 3.7795 pixels) 461.0 

5 Conclusion 

The points near to the electrode experience high thermal energy at faster rate than the 
points farther than electrode. Absorption of the temperature by tissue depends upon 
the thermal properties of the tissue and tumor. The point near to electrode attains 
maximum temperature within 5 to 100s and necrosis happens at faster rate. Since 
higher temperature distribution is also accepted in case of tumor tissues its character-
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istics differ from normal tissues. Even higher temperature is also acceptable for higher 
energy sources to destroy the cancer cells. 
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Abstract. In the hike populace of our country, people expend a precise life 
span due to environmental changes. Both adult as well as infant troubled by 
ambience climate. The exposed particulate matter produce death among infants 
causing sudden infant death syndrome. However according to WHO 25% of 
people whose aging is above 60 is affected by severe disablility. Conforming to 
again with WHO the average longevity of a man is  diminished to  81.2.Out of 
numerous reasons towards climate change complication one  is  inappropriate 
conservation of junk. Improper maintenance of waste  Provoked hazardous ef-
fects to human. So effective way of garbage disposal is proposed. 

 

Keywords: ubidots, sensor,wastemanagement,fertilizer 

 
. 

1 Introduction 

The initiated system will keep away overloading of dustbin. It will give the real time 
information about the level of the dustbin. It will send the message immediately when 
the dustbin is full. Deployment of dustbin based on actual needs. Cost of this system 
is minimum. The resources are available easily. Make better environment by  reduc-
ing unpleasant odour resulting in clean city. It has effective usage of dustbins. It will 
also reduce the wastage of time and energy for truck drivers. It will also indicate the 
availability of toxic substance in the bin. In our recycle of waste is done. 
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2 Related Works 

Amitabh Kumar Srivastava, Arvindk,Nema[1] Forecasting the solid waste composi-
tion of Delhi, India using Fuzzy regression is discussed below. It is expected that 
waste content has increased from 2.74% to 3.55%.Percent of paper and food waste is 
said to be reduce between 36.37% to 27.55%. Also expected that metal and glass rise 
doubly and triple in coming future. This system helps in separation of reuse-recycle, 
treatment and disposal facilities. 
 
 WillardPrice,Edgar D.Smith[2] Recycling is still being used and it is used mostly 
in industrial sectors. The article address the lavish tyre .The structure put forward the 
effort taken by the state of California and the US Army Corps of Engineer for stimu-
lation of  tyre explaining the public currently. 
 
 AleidVanDerWeil[3]The paper presented explains about reverse logistics concepts 
that incorporate  drivers and barriers, product types and characteristics, process and 
recovery options, and actors. It is based on the conceptual framework of reverse logis-
tics. It is used to develop a model of four reverse logistics concepts used in analyzing 
the waste management in industry. The paper is used to promote good practices for 
various avenues for practitioners to develop and employ dematerailized management 
strategy. 
 
 William E. Roper[4]The main impartial of the paper to identify debris and waste 
management policies. Need has to be implemented from Hurricane Katrina. Investiga-
tion of the waste management ranking and life cycle management of material im-
proved concept of reuse and recycle. 
 
 S.M.Al-Salem[5] Plastic solid waste promote challenges and opportunities to soci-
eties .It also gives awarness among people.Also increases Technological advanc-
es.Though primary and secondary recycling schemes are established, it is ended that 
many of the PSW tertiary and quaternary treatment schemes appear to be robust the 
additional investigation. 
   
 Tengku Nur Azila Raja Mamat, Muhamad Zameri Mat Saman, Safian Sha-
rif, Vladimir Simic, Dzuraidah Abd Wahab[6]

 

Ending of vechicles conserve the na-
ture. Minimize the water,air,soil pollution. Develop economical benefits. The submit-
ted multi-criteria decision analysis tool assist not only Malaysian ELV management 
system but also get vechicle recycling manager from other countries to take control 
over the tool. 

Fauziah Shahul Hamid, Mehran Sanam Bhatti, Norkhairiyah Anuar,Norkhairah 
Anuar, Priya Mohan, Agamuthu Periathamby[7]the assesment explore the global 
abundance and distribution of microplastics in aquatic ecosystem.From this system it 
is crucialthat actual ordinance are suggested and achieving in reduction of plastic in 
marine . 
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Jiajia Wang, Lixia Zheng, Jinhui Li[8]

 

Microplastic is spread in all over in all the re-
gion of the world.The article focus on the sources , latest international, regional and 
national countermeasures to conflict marine junk. 

Luka Traven, Igor Kegalj Iva Šebelja[9]

 

This focus on making the recycling rate as 
65% in 2030.according to the analysis the production of municipal solid 
waste increased for the passed two decades. Croatia has taken mechanical–biological 
treatment technology about the therapy of waste. 

Wajeeha A Qazi, Mohammed FM Abushammala, Mohammed-Hasham Azam 
[10]this abstract implements the 

3 Proposed System 

optimum waste management strategy to reduce gen-
eration of the garbage. Also implement the anaerobic digestion that minimize the 
measure of waste, greenhouse gas emissions ,  sustaining the costs of landfills. 

 
The traditional method includes burning of the waste causes air pollution to great 
extent. By discarding it by burning will causes diseases. The residue of the waste 
should be processed well. All the major undertaking  are done manually. To reduce 
the labor pool and make it digital we have used IoT Technology is used with cloud. 
The main aim is to overcome waste management problem based on providing intelli-
gence to waste bins, using an IoT prototype with 
sensors, Node MCU and Ubidots cloud. 
 
 The submitted subject matter separated into part 
1.CHIP 
2.SENSOR 
3.MOTOR 
4.IMPLEMENTATION 
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Fig1. Proposed System 

3.1 CHIP 

 
NodeMCU ESP8266 

3.2 SENSOR 

It is used in IOT platform. It behave as a host and execute the function of WIFI from 
another application processorESP8266. 

 
Ultrasonic Sensor 

Sensor used to detect space between object. Produce high frequency sound recognize 
the period of echo that returned back. It has two openings one for transmitting super-
sonic waves and another for receiving the ultrasonic waves. 

 

 
Methane Gas Sensor 

It is known as natural gas sensor. Mainly used for detecting natural gas .It is high 
sensitivity and response in a quicker time. Runing principle is very simple. You need 
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to do is power the heater coil with 5V, add a load resistance, and connect the output to 
an ADC. 
 

 
DHT11 

It made up of  calibrated digital signal. This calibrated digital signal results in Tem-
perature and Humidity. 

Supply Voltage:        +5V 
SPECIFICATION 

Temperature range :0-50°C error of ± 2°C 
Humidity:20-90% RH ± 5% RH error 
Interface: Digital 
 

3.3 MOTOR 

 
Servo Motor 

Servo motor is a linear or rotary actuator. It is used to control the  position, velocity 
and acceleration of the lid used for closing the trashcan. 

4 Implementation 

4.1 

Ubidots is used for implementation. It is a  software  for executing the code. It con-
verts the data from sensor into information. Helpful in making commitment. We can 
interact with application easily. 

Ubidots 

 

4.2 

 

Monitoring The Bin Level 

Using ultrasonic wave the degree of waste is acknowledged.LED bulb specify the 
degree of waste and information from the sensor is moved to NODE MCU. Infor-
mation is stored in cloud using WIFI. Space is identified in can and if can is plenty 
the servo motor is used to close the bin. 

4.3 

When can is full message is sent to bin using cloud. 

Notification Of The Bin 
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4.4 

Gas sensor is present in main storage check the level of gas. Information from Gas 
sensor is sent to cloud. When gas is identified in a effective waste is fertilized and 
content is sent using cloud. 

Monitoring The Main Storage 

 

4.5 

The humidity and temperature need to be monitored because the waste may decom-
pose. It may  produce pungent smell coming from waste.DHT11 sensor verify the 
humidity and temperature and visualizing is performed by cloud. 

Humidity and Temperature Detection 

5 Conclusion 

We submit this brilliant waste collection system. The presented project is built on IOT 
sensing prototype. This is useful for measuring the waste level in can and send this 
data to cloud. Cloud perform storage and processing. Amount of waste can be com-
puted using this information. Waste collected is used as a fertilizer later. 
 

References 

1. Amitabh Kumar Srivastava, Arvindk,Nema "orecasting of solid waste composition using 
fuzzy regression approach: a case of Delhi" International Journal of Environment and 
Waste Management (IJEWM), Vol. 2, No. 1/2, 2008 

2. WillardPrice,Edgar D.Smith" Waste tire recycling: environmental benefits and commercial 
challenges" International Journal of Environmental Technology and Management 
(IJETM), Vol. 6, No. 3/4, 2006 

3. AleidVanDerWeil" Waste management facility expansion planning using Simulation-
Optimisation with Grey Programming and penalty functions" International Journal of En-
vironmental Technology and Management (IJETM), Vol. 6, No. 3/4, 2006 

4. William E. Roper "Waste management policy revisions: lessons learned from the Katrina 
disaster" International Journal of Environmental Technology and Management 
(IJETM), Vol. 8, No. 2/3, 2008  

5.  S.M.Al-Salem "A review on thermal and catalytic pyrolysis of plastic solid waste (PSW)" 
journal of Environmental Management  Volume 197, 15 July 2017  

6. Tengku Nur Azila Raja Mamat, Muhamad Zameri Mat Saman, Safian Sharif, Vladimir 
Simic, Dzuraidah Abd Wahab"

7. Fauziah Shahul Hamid

Development of a performance evaluation tool for end-of-
life vehicle management system implementation using the analytic hierarchy process" 
Waste Management & Research Volume: 36 issue: 12, page(s): 1210-1222Article first 
published online: August 1, 2018; Issue published: December 1, 2018 Received: February 
13, 2018; Accepted: June 27, 2018 

, Mehran Sanam Bhatti, Norkhairiyah Anuar, , Priya Mo-
han, Agamuthu Periathamby"Worldwide distribution and abundance of microplastic: How 
dire is the situation?" Waste Management & Research 2018, Vol. 36(10) 

1311

http://www.inderscience.com/jhome.php?jcode=ijewm�
http://www.inderscience.com/jhome.php?jcode=ijewm�
http://www.inderscience.com/info/inarticletoc.php?jcode=ijewm&year=2008&vol=2&issue=1/2�
http://www.inderscience.com/jhome.php?jcode=ijetm�
http://www.inderscience.com/jhome.php?jcode=ijetm�
http://www.inderscience.com/info/inarticletoc.php?jcode=ijetm&year=2006&vol=6&issue=3/4�
http://www.inderscience.com/jhome.php?jcode=ijetm�
http://www.inderscience.com/jhome.php?jcode=ijetm�
http://www.inderscience.com/info/inarticletoc.php?jcode=ijetm&year=2006&vol=6&issue=3/4�
http://www.inderscience.com/jhome.php?jcode=ijetm�
http://www.inderscience.com/jhome.php?jcode=ijetm�
http://www.inderscience.com/info/inarticletoc.php?jcode=ijetm&year=2008&vol=8&issue=2/3�
https://www.sciencedirect.com/science/article/pii/S0956053X09002190#!�
https://www.sciencedirect.com/science/journal/03014797�
https://www.sciencedirect.com/science/journal/03014797/197/supp/C�
https://journals.sagepub.com/doi/full/10.1177/0734242X18790361�
https://journals.sagepub.com/doi/full/10.1177/0734242X18790361�
https://journals.sagepub.com/doi/full/10.1177/0734242X18790361�
https://journals.sagepub.com/doi/full/10.1177/0734242X18790361�
https://journals.sagepub.com/doi/full/10.1177/0734242X18790361�
https://journals.sagepub.com/doi/full/10.1177/0734242X18790361�
https://journals.sagepub.com/doi/full/10.1177/0734242X18785730�
https://journals.sagepub.com/doi/full/10.1177/0734242X18785730�
https://journals.sagepub.com/doi/full/10.1177/0734242X18785730�
https://journals.sagepub.com/doi/full/10.1177/0734242X18785730�
https://journals.sagepub.com/doi/full/10.1177/0734242X18785730�
https://journals.sagepub.com/doi/full/10.1177/0734242X18785730�


8. Jiajia Wang, Lixia Zheng, Jinhui Li"A critical review on the sources and instruments of 
marine microplastics and prospects on the relevant management in China" Waste Man-
agement & Research Volume: 36 issue: 10, page(s): 898-911Article first published 
online: August 22, 2018; Issue published: October 1, 2018 Received: March 30, 2018; Ac-
cepted: June 20, 2018 

9. Luka Traven, Igor Kegalj Iva Šebelja"Management of municipal solid waste in Croatia: 
Analysis of current practices with performance benchmarking against other European Un-
ion member states" Waste Management & Research Volume: 36 issue: 8, page(s): 663-669 
Article first published online: July 30, 2018; Issue published: August 1, 2018 Received: 
January 24, 2018; Accepted: June 07, 2018 

10. Wajeeha A Qazi, Mohammed FM Abushammala, Mohammed-Hasham Azam"Multi-
criteria decision analysis of waste-to-energy technologies for municipal solid waste man-
agement in Sultanate of Oman" Waste Management & Research Volume: 36 issue: 10, 
page(s): 898911Article first published online: August 22, 2018; Issue published: October 

1,2018 Received: March 30, 2018; Accepted: June 20, 2018 
 

 

1312

https://journals.sagepub.com/doi/full/10.1177/0734242X18793504�
https://journals.sagepub.com/doi/full/10.1177/0734242X18793504�
https://journals.sagepub.com/doi/full/10.1177/0734242X18793504�
https://journals.sagepub.com/doi/full/10.1177/0734242X18789058�
https://journals.sagepub.com/doi/full/10.1177/0734242X18789058�
https://journals.sagepub.com/doi/full/10.1177/0734242X18789058�
https://journals.sagepub.com/doi/full/10.1177/0734242X18777800�
https://journals.sagepub.com/doi/full/10.1177/0734242X18777800�
https://journals.sagepub.com/doi/full/10.1177/0734242X18777800�


D.Anuradha

A Vital Study of Digital Ledger:Future Trends, Pertinent 

1, V.Sathiya2, M.Maheswari3, K.Soniya4 

1,2Associate Professor, 3Assistant Professor, 4

Panimalar Engineering College, Poonamallee, Chennai, India. 

Student 

 

1vanu2020@gmail.com, 2deviviji2000@yahoo.co.in, 
3m.mahe05@gmail.com, 4soniya.k1899@gmail.com 

 

Abstract. Digital Ledger is an innovative technology that has changed the 
way we work with data. Digital Ledger otherwise popularly known as 
blockchain enables us to store data in the truest form which avoids the necessity 
to gather, collect , examine and represent data for various platforms and sys-
tems. Blockchain is revolutionizing the digital world with numerous applica-
tions breaking out in different fields, predominantly finance. Apart from crypto 
currency, blockchain has also found its use in healthcare, travel and voting sys-
tem, to name a few. With the advent of blockchain, several sectors have begun 
using and experimenting with this technology. The implementation of  
blockchain in emerging fields of Internet of Things, Cyber Physical Systems, 
edge computing, social networking, crowd sourcing is being studied and tested. 
Blockchain has enormous potential to make lasting changes in the world. The 
purpose of this document is to highlight the need of current technologies, algo-
rithms, platforms  which can be made suitable to support the understanding of 
blockchain. This paper presents a comprehensive overview on blockchain tech-
nology. It also presents a brief description about the current and future trends of 
this revolutionary technology. 

 
 

Keywords— Blockchain, Digital Ledger, Crypto currency , Cyber Physical 
Systems , IoT, Edge computing, Social networking, Crowd sourcing. 

1  Introduction 

A blockchain, is an incorruptible digital ledger made of records that grows as block. 
Using crypotographic principles, each block of data is bounded and secured to each 
other. IBM defines blockchain as “a shared, immutable ledger that facilitates the pro-
cess of recording transactions and tracking assets in a business network. An asset can 
be tangible (a house, a car, cash, land) or intangible (intellectual property, patents, 

1301



copyrights, branding). Virtually anything of value can be tracked and traded on a 
blockchain network, reducing risk and cutting costs for all involved.” 

 
 

Fig.1. Network Of Digital Ledger 

In 1991, Stuart Haber and W.Scott Stonertta, described  that a chain of blocks 
which is cryptographically secured system where the timestamps in the document 
cannot be tampered. The Merkle trees were integrated to the design of blockchain by 
Bayer, Haber and Stornetta in 1992, where the function involves verifying and han-
dling data between computer systems[1]. This was essential to maintain the integrity 
of the data being shared and also ensured that it was not altered or modified in transit. 
In 2008, Satoshi Nakamoto was the first person to conceptualize the blockchain.  He 
enhanced the design using Hashcash-like method to include blocks into the chain 
without the signature of the trusted party.  By 2016, the two words block and chain 
were coined as a single word, blockchain.  

 

Fig.2. Chains of Block 
 

In Fig.2, Black (main chain) represents the longest series of blocks from the Green 
block (Genesis block) to the current block. Lavendar block (Orphan blocks) exist 
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outside of the main chain. Since then blockchain has grown in popularity and adop-
tion rate and has been widely used to boost trade. 

2  Structure 

A blockchain is a decentralized, disseminated and public digital register that is uti-
lized to record transactions crosswise over numerous PCs so any included record can't 
be adjusted retroactively, without the modification of every single ensuing block 
[2].(Fig.3) 

 

Fig. 2a. Centralized       Fig. 2b. Decentralized 

 

Fig.2c. Distributed Ledgers 
 

- Users (   ) are anonymous - Users (   ) are not anonymous 
- Each user has a copy of - Permission is required for 
the ledger and participates users to have a copy of the 
in confirming transactions ledger and participate in 

independently confirming transactions 

2.1 Blocks 

The series of transactions over a span of time is recorded into a ledger. For blocks, 
the size, time and triggering event are different for every blockchain. 

2.2 Chain 
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Fig.3. Chain using Hashing 
 
One block to another is chained using hashing (Fig.3). A string of any length is 

converted to a fixed length string in  hashing.  In Blockchain technology, the inputs 
are transactions, which when sent through a hashing algorithm (SHA-256/512) gives 
a fixed length as output. 

2.3 Network of Nodes 

The blockchain network performs the task of validating and relaying transaction using 
the client (Fig.4). Every node is an “administrator” of the blockchain, and joins the 
network voluntarily [3]. The node is distributed over the world and anyone can handle 
but operating a full node is highly priced and time-consuming. 

 

Fig.4. Network of Computing Mode that makes Blockchain 

2.4 Decentralization 

Decentralized blockchain technology has no central point of control and operates 
on a peer-to-peer basis. As the data is stored across peer-to-peer network , the risks 
that arise due to centralization is eliminated.  Decentralization is a vital part of 
blockchain for reasons such as security of data, which prevents accidental deletion or 
modification. Also decentralization ensures data can be accessed by multiple users 
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simultaneously and removing the time wasted in waiting for data and resources to 
available. Thus decentralization ensures the data integrity protecting it against unau-
thorized modification, tampering, damage, leakage or corruption. 

2.5 Openness 

Based on Openness the block chains can be categorized as, 
Permission less: Requires no access control, thus applications can be added without 
any restrictions based on trust or approval of others[4]

Permissioned (Private):  Uses access control to govern the access to network
. 

[5]

3  Working 

. 
Also called “consortium” or “hybrid”. Frequently used by large corporations and 
according to research are more likely to succumb to an attack. Attacking the private 
blockchain creation tool enables control over 100 percent network and transactions, 
as noted by Nikolai Hampton in the Computerworld. 

Information held on a blockchain exists as a shared and continually reconciled data-
base. Blockchain consists of some essential features 

1. Keeps track of each data exchange (called “transaction”) as a record (called 
“ledger”). 

2. Every transaction that verified is added as a block to ledger. 
3. This verification is distributed (peer-to-peer). 
4. Transaction cannot be altered after sign and verification. 

Also, blockchain database is disseminated, so it is not possible for the hacker to ma-
nipulate the information.(Fig.5) 
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Fig. 5. Working of Blockchain 
 

 The peer-to-peer structure enables data to be available to the millions of users 
across the globe, through internet. 
 To understand the working of Blockchain it is crucial to understand hashing. 
Each user has a set of cryptographic keys, to uniquely identify themselves. Digital 
signature is generated using Private and Public key. The user is identified by others 
using public key. The power is given to the user by the private key to authorize , sign 
in and  to perform activities digitally when used along with the public key[6].  
 When a transaction occurs, it is signed by the person authorizing it. For example, if 
Alice is sending Bob X, Bob’s public key is included and is digitally signed by the 
public and private key of Alice. The transaction contains a digital signature, 
timestamp, public key and a unique ID[6]. 

 

Fig.6. Example of a transaction between Alice and Bob 

The transaction is broadcasted to all peers in the network, then it is acknowledged 
and recorded to the ledger by other digital entities (Fig.7).   
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Fig. 7.Broadcasting Network 
 

Each transaction will be connected to the transactions before and after it (Fig. 8). 

 
 

Fig. 8. Simplified transaction in Blockchain 

4  Applications 

4.1  Finance 

Blockchain has the potential to transform finance and banking sectors with its decen-
tralized, immutable and transparent structure. Safety and Security is provided by the 
Blockchain for the exchange of data, information, and money. Thus making 
blockchain reliable, promising, it results incorruptible solution for the banking and 
finance industry. (Fig.9) 

 

Fig. 9. Use Cases for Financial Services 
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4.2 Banking 

The financial division is effectively looking for new territories and utilizations of the 
Blockchain innovation. Big banking sector companies are researching the technology 
through testing and implementation. JP Morgan Chase, the American multinational 
investment bank headquartered in New York City have placed their faith in the future 
of The Quorum division  of Blockchain technology specifically used for research and 
implementation and  a major US bank, Bank of America which has filed a patent 
document, discusses the working procedure for securing records, personal data , au-
thentication of business in a permissioned blockchain. 
 Goldman Sachs, who invested in a crypto currency project called Circle, which is 
one of the well-funded start-ups in the blockchain space[7]

 

. In banking Industry, the 
block chain technology is implemented by the largest Spanish banking group, Grupo 
Santander. 

Why and how it is used 

 

Fig. 10. Decentralization in the banking industry 

 Blockchain is changing the way banking services operate. The loans and depos-
its in banks cannot be corrupted since it uses the distributed system based on ledger 
technology(Fig.10).It guarantees stability and reliability and improves insurance by 
automating payment on insurance cases. Since the decentralized database systems is 
secure and non-corruptible , there is no chance of single point of failure in blockchain 
for operations and money management . 
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Digital Assets and Cryptocurency 

Technically speaking, digital assets are any “electronic record”, text or media format-
ted into binary format that you own, license, or control. Digital files that do not in-
clude electronic record are not considered digital assets. 
 Digital money is a computerized cash in which cryptographic encryption strategies 
are utilized to control the generation of units of cash and check the exchange of as-
sets, working autonomously of a central bank.(Fig.11) 

 

 

Fig. 11. Use Cases of Cryptocurrencies and Digital Assests 
 

There are currently well over one thousand different cryptocurrencies in the 
world.The most famous one is Bitcoin. Each blockchain has its own computerized 
token. On account of Bitcoin, it is the Bitcoin token. Other examples are Dash , 
Litecoin, Ethereum , Zcash, Monero etc. Each digital coin has its properties and func-
tions. 
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Fig.12. Advantages of Cryptocurrencies: Image Courtesy-Lisk Academy 
 

Cryptocurrencies derive their value from the network upon which they are built and as 
a result what people are willing to pay for them. Some people argue that they are not 
good representations of value because they are not backed by any physical commodi-
ty(Fig.12).  
 

Case Study-Bitcoin 

Bitcoin is a form of electronic cash. It does not contain a central bank or single ad-
ministrator which is a decentralized digital currency that can be sent from client to-
client on the shared bitcoin organize without the requirement for middle people [8]

Brief History: On 31 October 2008,  Satoshi Nakamoto posted a Peer-to-Peer Elec-
tronic Cash System to a cryptography mailing list

. 

[9]. In 2009, the bitcoin network was 
created which emerged as a result of the genesis block mined by Nakamoto. The first 
major users of bitcoin were black markets, such as Silk Road[10]

Design: The bitcoin blockchain is an open record that records bitcoin exchanges. It is 
actualized as a chain of blocks, each block containing a hash of the past block up to 
the beginning block of the chain. A system of imparting hubs running bitcoin pro-
gramming keeps up the blockchain

. Since 2013, the price 
of bitcoin has risen significantly. The prices however fell in 2018 due to theft and 
hacks of cryptocurrrency exchanges. 

[10]

Implementation: Network nodes approve exchanges, add them to their copy of the 
record, and afterward communicate these record options to different nodes. To ac-
complish autonomous confirmation of the chain of proprietorship each network node 
stores its own copy of the blockchain [11]. About every 10 minutes, another gathering 
of acknowledged exchanges, called a block, is added to the blockchain, and immedi-
ately distributed to all nodes, without requiring focal oversight. This permits bitcoin 
programming to decide when a specific bitcoin was spent, which is expected to antic-
ipate twofold spending

. 

 [12]

How to buy and manage bitcoins: Bitcoins and other cryptocurrencies can be 
bought from a number of varied sources (Fig.13). 

.  
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Fig. 13. Image Courtesy-BlockchainHub 
 

 To use Bitcoins, the customer makes use of “wallets”, a crypto-wallet that stores 
and protects the user’s private key, which connects it to the blockchain. Blockchain 
manages the ownership of the bitcoins. 

It is crucial for a customer to backup and secure the coins. It is of utmost im-
portance the customer also remembers and safeguards the 12 word recovery phrase 
to recover the wallet. 

The address of wallet is used for transactions, sending and receiving bitcoins.These 
are then validated and each costs a small fee which is automatically subtracted from 
the balance. 

4.3 Smart Contracts 

Smart contracts are characterized as bits of independent decentralized code that are 
executed self-governingly when certain conditions are met. Smart contracts can be 
connected in numerous reasonable cases, including worldwide exchanges, home loans 
or group subsidizing [13]

 Precisely, smart contracts enable the exchange of money or valuable property 
without the middleman. Using blockchain, the document or resource is validated, 
replicated and stored in ledger. It is coded such that the resource is redirected to the 
appropriate destination.   

.  

 Smart contracts are digital which are embedded with an if-this-then-that (IFTTT) 
code, which gives them self-execution [14]

 Smart contracts enable a transparent workflow management, cut costs by removing 
the need for brokers, moneylenders, real estate agents, etc. and in healthcare to main-
tain the patient records in a secure encoded form, or maintain and supervise and regu-
late the drugs and other supplies(Fig.14). 

. Smart contracts finds its use to provide an 
ultra-secure voting system, to ledger protect the votes. 
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Fig. 14. Working of Smart Contract 

4.4  Internet of Things 

Blockchain technology could theoretically help in any area with a growing need for 
decentralization of decision making or lack of efficiency due to technical or proce-
dural difficulties(Fig 15). This is especially applicable to the rapidly developing 
industry of the Internet of Things (IoT)[15]. 

 

Fig. 15. Blockchain in IoT 

 Blockchain can likewise be utilized in IoT agricultural applications. Research has 
discovered that the vitality part can likewise be profited by the utilization of a 
blockchain to IoT or to the Internet of Energy (IoE). Human services BIoT applica-
tions are found in the writing just as other previously proposed BIoT applications 
identifying with smart cities and industrial processes. IoT low-level security can be 
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upgraded by blockchain technology(Fig.16). Big Data can also be utilized by 
blockchain innovation[16]. 

 

Fig.16. Blockchain functions as a distributed transaction ledger for various IoT 
transactions 

 
Build trust 

 
Reduce cost 

 
Accelerate Transac-

tions 

• Build trust between  
parties and devices 

• Reduce costs by 
removing overhead 
associated with mid-
dlemen and interme-
diaries 

• Reduce settlement time 
from days to near instanta-
neous • Reduce risks of 

collision and tampering 

Fig.17. Three key benefits of using blockchain for IoT according to IBM. Image 
Courtesy- ibm.com 

4.5  Cyber Security 

Blockchain technology gives a standout amongst the best instruments to shield infor-
mation from programmers, forestalling potential misrepresentation and diminishing 
the opportunity of information being stolen compromised (Fig.18). 
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Fig. 18. Blockchain in Cyber Security 
 

 
 

How? 
1. Blockchain is decentralized: This ensures that no data is stored in single 

location to be easily controlled or manipulated. 
2. Blockchain uses encryption and validation: Protects the transactions from 

man-in-middle attacks. 
3. Blockchain are gruesomely difficult to hack. 
4. Blockchain prevents DDOS attacks [17]

5. Blockchain is traceable: Every transaction added to blockchain has a digital 
sign and timestamp thus allowing the organization to trace back to a particu-
lar transaction. 

. 

However, blockchain has its limitations. The bugs in code can be misused to steal 
large sums of money. An example of this is the DAO (Decentralised Autonomous 
Organization) attack that led to the theft of $50m worth of cryptocurrrency.  

Others include compromise of individual blockchain nodes. This may not bring 
down whole system but affects security of that node. 

5  Future Trends in Blockchain 

5.1  GOVERNMENT(NATIONAL) CRYPTOCURRENCIES 

Before governments can make the leap with national currencies, a huge degree of 
regulation, coordination and clarity on how blockchain payments are designed, 
verified, implemented and enforced will be required. But it is not far from today that 
all countries would begin to adopt the digital currencies as national. 

National currencies on the blockchain will open up new opportunities for 
transaction processing systems, personal identification and programmed money 
controls [18]. 
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Governments and national banks from Japan ,India, Singapore, Canada,  Marshal 
Islands Switzerland and Russia are having tasks to make a government backed 
digital currency.Several other governments, including Rwanda, Nigeria, Venezuela 
have adopted blockchain based cryptocurrency as national currency(Fig. 19). 

Rwanda has SPENN, Nigeria has bitcoin and Venezuela has Petro Crypto. 
Located on the Danube River, Free Republic of Liberland, has its national finances 
based on cryptocurrency and plans to launch its legal system using blockchain 
technology. 

 

Fig. 19.  Bitcoin Currency 

5.2  Smart Contracts In Law and Government Agencies 

Blockchain continues gaining momentum and deserves attention from law firms, 
courts, and legal technology providers. 

Blockchain has boundless potential and any kind of transaction including a 
exchange of data, cash, merchandise, or property, can be directed safely and 
productively with blockchain. Blockchain will automate choices, procedures, and 
contracts, evacuating the requirement for a lawyer and lessening interest for legal 
services. 

Blockchain technology on the government level has been already implemented 
by Estonia(Fig. 20). Almost all public services in Estonia have access to X-Road, a 
decentralized digital ledger that contains information about all residents and 
citizens. 

 
Fig. 20. Smart Chain Contract 
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5.3  World Trade on Blockchain 

International trade involves manufacturers, trading houses, transportation companies 
or banks, each of which is keen on cutting time and cost of the trade. Blockchain 
technology can help, by ensuring the accuracy, integrity and authenticity of the trans-
actions. Thus enabling governments to protect their citizens, businesses ensure the 
authenticity of their transactions and consumers the quality and provenance of prod-
ucts, and banks can reduce processing time and all kinds of legal, financial and prod-
uct - related information can be made available[20]. This is all possible by 
blockchain. Additionally it also establishes trust and confidence in globalization and 
global trade. 

 
 
 

 

Fig. 21. Blockchain in Trade Finance 

5.4 Blockchain Based Identity 

Identity systems are highly flawed, operating in depository and insecure.However, 
Blockchain can resolve these issues by providings systems with a single source of 
verification for individuals’ identities and assets. 

Blockchain-based identity will decentralize the information collection, cross-
checks the gathered information and stores this data on a decentralized unchanging 
record. It empowers diminished danger of security breaks, altogether higher 
efficiencies, higher unwavering quality, and in particular self-power [19]. 
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.  

Fig. 22: Blockchain in Digital Identity 
 

6  Limitations 

1. It is complex and requires lot of new and highly specialized termi-
nologies. 
2. It grows in a rapid pace consuming large amounts of power and re-
sources. 
3. Despite its decentralized structure it has an unavoidable security 
flaw popularly known as 51 percent attack. 
4. Its immutable nature causes serious security concerns. 

7  Conclusion 

Blockchain has limitless power that has not yet been discovered. The scope of 
blockchain is bright and with its indistinguishable characteristics and endless potential 
blockchain has and will have a huge impact in various fields.Blockchain is a technol-
ogy which will surely work in future. It may need to be simplifiedso that it can be 
understood by more and more people. Blockchain makes everything possible with its 
immense capabilities. 
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Abstract. Research and improvement of micro grid has turn out to be a huge topic as it 
paves a manner to efficiently integrate numerous resources of dispensed generation (DG), 
particularly Renewable Energy Sources (RES) which include photovoltaic, wind and fuel 
cellular generations without requiring re-design of the distribution gadget. While the usage 
of the Renewable Energy Sources its miles very important to utilize the most available 
power from the resource. To utilize the maximum power the conversion system must 
operate in the point of maximum power, for this purpose a variety of MPPT algorithms 
were introduced. In this paper various MPPT methods consisting of P&O, Incremental 
conductance, and Fuzzy Logic control had been analyzed and a new MPPT method based 
on Whale Optimization Algorithm is proposed for tracking most power from solar 
electricity and wind power and its overall performance became analyzed and compared 
with the alternative MPPT strategies. Also a STATCOM with proper control is introduced 
in the micro grid system in order to improve the stability of the system. The whole micro 
grid system is implemented and verified using MATLAB/Simulink. 
Keywords: MPPT techniques, renewable sources, ANFIS, STATCOM, micro grid. 

 

1  Introductıon 

Due to ever growing energy intake and worldwide climate exchange issues, 
allotted generations, micro grid and renewable energy technology had been 
acquired extra interest and the concept of micro grid and distributed generations 
are exceptionally promising to beautify the fine, reliability, typical overall 
performance of the electrical energy gadget. The scope on disbursed generations 
and micro grid goes on increasing because of the need of reliable power materials. 
From the conventional method of energy technology the dispensed energy 
technology is greater handy. From the conventional energy generation the 
disbursed power generation is being used due to clean and reliability. To increase 

1320



the reliability the micro grids combines each the dispensed power generation and 
renewable electricity assets. More papers associated with non-conventional power 
assets supplied to micro grids are studied, due to the fact they’re powerful against 
environmental influences of existing producing gadget [1-6]. 
 
Distributed power assets include photovoltaic (PV), generators, gas cells, and 
engine mills and so forth. The hybrid device is formed by using the aggregate of 
solar and wind power system to generate the electrical energy which reduces the 
value and protection. So by means of the usage of the hybrid system it reduces the 
environmental pollutions consisting of greenhouse impact and also consumes 
gasoline usage. MGs can each be associated with the grid (i.e., grid-related mode) 
or use the Distributed Energy Resources (DERs) to deliver the loads without the 
grid (i.e., islanded mode). 

The easy downside of renewable sources is the change in output energy because of 
the fluctuation of renewable energy availability that’s based on the region, time, 
weather and climate, especially in PV and wind structures, and it is effective to 
slight the ones oscillations. Due to adjustments in inputs of both sun and wind 
power the output power receives affected. The hybrid wind and solar power 
systems are escort by using battery storage gadget to decorate system reliability 
and performance. 

As the actual environment has exclusive wind pace situations and sun irradiation, 
it is very vital to utilize the maximum available power from the property to its 
maximal power conversion output. Hence the Maximum Power Point Tracking 
(MPPT) is needed, which will keep the device output at maximum energy in 
particular conditions. In order to determine the superior running component, a 
most electricity aspect tracking set of policies is vital to be covered in the device. 
Several types of MPPT algorithms had been proposed in the literatures. Perturb 
and Observe is a generally used MPPT technique due to its ease of 
implementations. This method is primarily based on disturbing the voltage and 
gazing the alternate in energy and changing the perturb course to attain point. 
Such conventional techniques inclusive of incremental conductance (IC) and Hill 
Climbing are clean to implement and coffee cost however famous much less 
monitoring overall performance [7-11]. Compared to the conventional MPPT 
technique it’s acknowledged that the intelligent control techniques exhibit better 
performance. Fuzzy Logic Control and genetic algorithm are applied for various 
structures [12-16]. Neural Networks and Neural Networks based totally FLC also 
applied for solar and wind conversion systems [17-20]. Despite of the 
consequences, the complexity, want of professional understanding in FLC and 
structural obstacles of NN are the main downside of Intelligent Controllers. 

In this paper a new MPPT approach is proposed for a grid connected micro grid 
system together with solar panel, wind turbine and a battery. The new MPPT 
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approach is based on the special conduct of humpback whales called Whale 
Optimization Algorithm. The proposed set of policies is implemented to the 
device and its overall performance is analyzed and compared with the traditional 
MPPT strategies. This paper is based as follows. Section 2 summarizes the define 
of entire micro grid device. Section 3 offers the outline of traditional MPPT 
strategies P&O, IC and FLC. Also it discusses the proposed method and its 
implementation to the device. Section four gives the implementation of proposed 
approach in MATLAB/Simulink and the evaluation of results received. At 
remaining the very last dialogue approximately the paper and the conclusion is 
given in phase 5. 

 

2 System Discription 

The schematic diagram of proposed micro grid is shown below; it composed of 
three Distributed Energy Resources: Photovoltaic (PV), wind power conversion 
system (WECS) and Fuel Cell stack. 

 
Fig 1: The schematic diagram of proposed system 

 

2.1  Wind Energy Conversion System 

In WECS, Wind is used to generate electrical power through the use of wind 
turbine and electric generator. Using rotor shaft the electrical energy is 
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transformed into mechanical power. This technique alters mechanical power to 
magnetic power and subsequently to electrical energy for the utility grid. 
 
The mean value of wind turbine is represented as follows:  
𝑉𝑚 = ∑ 𝑉𝑖𝑛𝑟

𝑖=1 [17]                                     (1) 
Where 
Vm=Annual mean wind speed 
Vi=Input voltage     
                            
The air pressure from the wind rotates the vanes of the wind turbine to produce 
kinetic energy or mechanical energy. Under the effect of aerodynamic force, the 
vanes generate torque. The mechanical output power Pmec is given by   
  
𝑃𝑚𝑒𝑐 = 1

2
𝜌𝐴𝑉𝑚3𝐶𝑝                                   (2)  

𝑇𝑚𝑒𝑐 = 𝑃𝑚𝑒𝑐
𝜔𝑚

=
1
2𝜌𝐴𝑉𝑚

3𝐶𝑝  

𝜔𝑚
                            (3) 

 
Here Pmec represents the power extracted from the wind (W), Tmec denotes the 
torque developed, 𝜌 represents the air density (kg/m3), A denotes the rotor disk 
area (m2), Vm

The ratio of tip speed of the wind turbine is defined as follows [17] 

 represents the wind speed (m/s),𝜔𝑚 is the angular speed of the 
turbine and Cp is the power coefficient that is a function of the tip speed ratio (𝜆) 
and the pitch angle (𝛽) of rotor blades.  

𝜆 = 𝑅𝜔𝑚
𝑉𝑚

                                                            (4) 

      
Here R represents the radius of the turbine blade. 

2.2 PV System 

A photovoltaic cellular or photovoltaic cell is a semiconductor tool that transforms 
light energy in to electric energy by means of the use of photovoltaic effect. The 
waft of electrons will create current, while the energy photo light is greater than 
band hole. 

 
Solar cells show off non-linear mean value of wind applied to the wind turbine Eq. 
(1) that primarily based on solar radiation and temperature. 
 

𝐼 = 𝐼𝑝ℎ − 𝐼𝑜 �𝑒
𝑞(𝑉+𝐼𝑅𝑠)
𝑛𝐾𝑇 � − 𝑉+𝐼𝑅𝑠

𝑅𝑠ℎ
              (5)  

Where 
Iph = Photoelectric current  
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Io = Output saturation current of the diode 
n = Diode ideality factor 
k = Boltzmann’s constant (1.4 × 10−23

q = Electron charge (1.6 × 10
) 

−19

T = Absolute temperature in Kelvin. 
) 

 
Fig. 2 VI characteristics curve of photovoltaic cell 

 
Fig. 3 PV characteristics curve of photovoltaic cell 

The made from current and voltage traits is proven in Figure 3. The MPPTs 
represents most panel power output. The system might improve the PV cells 
efficiency and had a crucial importance. 

• At cold temperature PV module works well the usage of MPPT obtained 
maximum electricity. 

• If the state of charge in the battery is lowers, MPPT can attain more cur-
rent and charge the battery. 

2.3 Fuel Cell Stack 

Generally Fuel Cells offer excessive efficiency clean alternative [21] than 
nowadays electricity generation technologies. In medium electricity industrial 
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applications, the polymer electrolytes membrane (PEM) Fuel Cell has gained 
some acceptance. [21] 

 

 
Fig. 4 Polarization curve of fuel cell 

 
The unique simulation model of the Proton Exchange Membrane Fuel 
Cell(PEMFC) has been advanced, in [21].In Fig 4,the static V-I polarization curve 
for a fuel cellular is shown, wherein the drop of the gasoline cellular voltage with 
load modern-day density can be observed. This is due to three primary losses: 
activation loss, ohmic loss, and delivery loss [21].  

The most cellular voltage Vc is the internet output voltage proven in eqn (6), [21] 
𝑉𝑐(𝑖) = 𝑉𝑟𝑣 − 𝑉𝑖𝑟𝑣       (6) 
Here Vrv is reversible cell voltage and Virv 
The irreversible voltage loss is the combination of the activation loss V

is irreversible voltage loss. 
act, 

ohmicloss Vohm, and concentration loss Vcon
 

  which is shown in eqn (7)[21] 

𝑉𝑖𝑟𝑣 = −𝑉𝑎𝑐𝑡 + 𝑉𝑜ℎ𝑚 + 𝑉𝑐𝑜𝑛       (7) 
 

3  MPPT Algorithm 

3.1  Incremental Conductance 

The slope of power and voltage is 0 at the MPP, increasing on the left facet of the 
MPP and reducing on the proper hand aspect of the MPP. The primary equations 
for this technique are as follows 
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⎩
⎪
⎨

⎪
⎧

𝑑𝑃
𝑑𝑉

= 0           𝑎𝑡 𝑀𝑃𝑃      
𝑑𝑃
𝑑𝑉

> 0         𝑙𝑒𝑓𝑡 𝑜𝑓 𝑀𝑃𝑃
𝑑𝑃
𝑑𝑉

< 0       𝑟𝑖𝑔ℎ𝑡 𝑜𝑓 𝑀𝑃𝑃 

�                           (8) 

As  
𝑑𝑃
𝑑𝑉

= 𝑑(𝐼𝑉)
𝑑𝑉

= 𝐼 + 𝑉 𝑑𝐼
𝑑𝑉
≅ 𝐼 + 𝑉 ∆𝐼

∆𝑉
             (9) 

 
Eqn (8) is written as follows (7) (di/dv is change in current with respect to 
voltage) 
 

⎩
⎪
⎨

⎪
⎧

∆𝐼
∆𝑉

= − 𝐼
𝑉
𝑎𝑡𝑀𝑃𝑃

∆𝐼
∆𝑉

> − 𝐼
𝑉
𝑙𝑒𝑓𝑡𝑜𝑓𝑀𝑃𝑃

∆𝐼
∆𝑉

< − 𝐼
𝑉
𝑟𝑖𝑔ℎ𝑡𝑜𝑓𝑀𝑃𝑃

�                     (10) 

From the above equations, the MPP may be tracked by way of comparing the 
immediate conductance with the increment in conductance. Vref is the reference 
voltage. At MPP if the circumstance Vref equals to VMPP

Error signal is defined as the ratio between instantaneous conductance by the 
incremental conductance. 

 at that time MPP is 
reached and operation is maintained at that point. 

𝑒 = 𝐼
𝑉

+ 𝑑𝐼
𝑑𝑉

             (11) 
 
The flowchart of the Incremental Conductance algorithm is taken from reference 
23. 

The drawback of this algorithm is  

*Complexity to control 
* High Noise  
* Solar panel power is a nonlinear function of duty cycle 
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Fig. 5 Flowchart of the Incremental Conductance Algorithm 

 

3.1 Fuzzy Logic Controllers 

A Fuzzy logic controller doesn’t need accurate mathematical model and coping 
with nonlinearity. They have the advantage along with robust, easy to design and 
didn’t want the know-how of specific version. The parameter of such controllers 
may be various in responses to the system dynamics. For the modifications in 
climatic situations fuzzy primarily based MPPT is powerful however it'll rely up 
at the designer’s expertise about the device. 

Generally Fuzzy logic control includes three levels: fuzzification, rule base table 
lookup, and defuzzification. Based on membership characteristic, at some point of 
fuzzification numerical enter variables are transformed into linguistic variables. 

Defuzzification: This operation converts fuzzy units in to crisp set. There are 
numerous techniques to attain defuzzification.  One of the approach is center of 
gravity technique. In this COG method the center value is chosen for 
defuzzification.  
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Generally it's far very difficult to enforce the fuzzy logic controller. The designer 
doesn’t require the knowledge of operation of the PV device. 

The inputs given to fuzzy logic controller is an error E (trimf). Then change in 
mistakes ΔE which are defined as follows (tramf). 

𝐸(𝑛) = 𝑃(𝑛)−𝑃(𝑛−1)
𝑉(𝑛)−𝑉(𝑛−1)

               (12) 
 
∆𝐸(𝑛) = 𝐸(𝑛) − 𝐸(𝑛 − 1)              (13) 
 
In this example, six fuzzy ranges are used as enter and output variables (mf1, mf2, 
mf3, mf4, mf5.Mf6 & mf7) are as follows: NL (negative Large), NS (poor small), 
ZE (0), PS (tremendous small), PB (positive huge) and PS (Positive small). 

 
Table 1 Fuzzy Rule Base Table 

 

E NL NM NS Z PS 
 

PM 

NL 
PL PL PL PL NM Z 

NM PL PL PL PM PS Z 
NS PL PM PS PS PS Z 
Z PL PM PS Z NS NM 

PS Z Z NM NS NS NM 
PM Z Z NS NL NL NL 

 
Here we are using the methods such as Implication, Aggregation and 
Defuzzification. 

 
Maximum power point tracking (MPPT) is applied for extracting maximum 
energy from the PV panel. To meet the load demand for, MPPT is utilized in all 
climate situations; the MPPT should be able to maximize the electricity output 
from the solar panel. It is essential to get regular power from the supply. They 
have the gain which includes sturdy and relatively simple to layout. 
• It isn't useful for packages a good deal larger or smaller than the historic    
              facts. 
• It requires lots of information 
• The estimators must be familiar with the traditionally developed 
application. 
 

ΔE 
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3.3     Perturb & Observe 

In P&O approach most effective a sensor used to sense the voltage of PV system. 
As it is straightforward to implement, much less complicated and low price, this 
approach is commonly used. In this method the voltage of the PV array is 
perturbed by using a small amount and the alternate in energy is observes. If the 
alternate in power is positive then perturb is sustained inside the equal direction. 
And if the trade is negative perturb is sustained in the opposite course. Figure 5 
indicates the flowchart of the P&O algorithm.          

 
Fig. 6 flowchart of the P&O algorithm 

      
The flow chart of the P&O algorithm is taken from reference 24. 
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When the irradiation modifications suddenly, the alternate in MPP is taken into 
consideration as a trade due to perturbation and inside the next step the course of 
perturbation is changed. The downside of this set of rules is even the algorithm 
reaches the MPP it keeps on perturbing in both the directions, which will increase 
the time complexity of the algorithm. 

 

3.4  Whale Optimization Algorithm 

Whale optimization algorithm is inspired from the hunting technique of a 
humpback whale. The looking approach of humpback is based totally at the 
mechanism of bubble internet feeding with a spiral motion. When those whales 
locate their prey encircles them and hunt them by way of developing exceptional 
bubbles in circular route. 

Initially the whale begins to go looking the prey in a random manner then it's 
going to look for a random coefficient vector. It is defined as follows [22].This set 
of rules starts with a exceptional seek agent. Assume the current solutions are best, 
that is the location of prey or close to it. 

The remaining agents appraise their positions towards the best search agent. It can 
be conveyed as the following 

�⃗�(𝑘 + 1) = �⃗�∗(𝑘) − 𝐴.𝐷��⃗                       (14) 
Here �⃗�(𝑘 + 1) denotes the position vector of whales in (k+1)th iteration, �⃗�∗(𝑘) 
denotes the best position of current kth

𝐴 = �⃗�(2𝑟 − 1)                    (15) 

iteration which is updated for every 
iteration. The coefficient vectors𝐴,𝐷��⃗  are intended as follows. 

𝐶=2.𝑟                                                                      (16)                                                                                          
𝐷��⃗ = 2𝑟�⃗�∗(𝑘) − �⃗� (𝑘)                      (17) 
Here �⃗� linearly decreases to 0 from 2 depend upon iteration and 𝑟 is random 
vector in between [0,1].  

The spiral Equation is formed by humpback whales between the whale and 
position of prey to pretend the helix shape movement. It can state as the following: 

�⃗�(𝑡 + 1) = 𝐷′����⃗ .𝑒𝑏𝑙.cos(2∏ 𝑙)+𝑋∗����⃗ (t)                       (18)                                                                  
 
𝐷′����⃗ =�𝑋∗����⃗ (𝑡) − �⃗�(𝑡)�                                                    (19)                                                                  
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Bubble net attacking method in WOA 

 
There are tactics designed for bubble net conduct of whales Shrinking Encircling 
Mechanism: This technique can be completed through reducing the value 
of �⃗�.Also the fluctuation range of (A) ⃗ is decreased by way of a ⃗. By putting 
random value for A, the brand new role of a search agent can be in among original 
function and present day function of agent. 

Spiral Updating position: This method calculates the whale placed and the prey 
placed. Then the spiral equation is calculated between the prey and whale position.  

 

MPPT Application for WOA 

 
MPPT is framed as objective feature and it's far signified as: 

Maximize the energy P (d)                                        (20) 
Subjected to  𝑑𝑚𝑎𝑥 ≥ 𝑑 ≥ 𝑑𝑚𝑖𝑛                (21) 
Right here P represents the power output, d represents the duty ratio, dmin, dmax 
represent the minimum, most obligation ratio limits i.e., 0.1, 0.9, respectively.  

Here to obtain MPPT using WOA the populace of whales is taken into 
consideration as obligation ratio. 
Eqn (14)is rewritten as follows 
𝑑𝑖(𝐾 + 1) = 𝑑𝑖(𝑘) − 𝐴.𝐷                                       (22) 
The objective function of WOA MPP 
T is formulated as 
𝑃(𝑑𝑖𝑘) > 𝑃(𝑑𝑖𝑘−1)                             (23) 
here i is the population of whales  
PV and wind power is dependent on climatic situations, for an alternate in sun 
irradiation or wind velocity, the output power modifications as a consequence and 
proposed MPPT set of rules is reinitialized by sensing the change in PV output 
strength. By the use of wind the wind turbine begins to rotate it will produces high 
power [21].Wind power is extracted from the kinetic energy of the wind. To 
explicit the power of the wind turbine, it's far asserted that this energy relies upon 
on 3 parameters: wind, air density and swept surface. 

𝑃𝑘−𝑃𝑘−1

𝑃𝑘
≥ 0.1                  (24) 
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The detailed proposed WOA MPPT algorithm is presented in Fig.7. 

 
Fig. 7 Flow Chart of Whale Optimization Algorithm based MPPT technique 

     The flow chart of Whale Optimization Algorithm is taken from reference 25. 

System Parameters 
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4   SIMULATION RESULTS 

The proposed grid connected micro grid system is implemented in 
Matlab/Simulink. The parameters of the solar panel, wind turbine and the fuel cell 
used in the micro grid are represented in table 1. The output of the micro grid 
system under various conditions is analyzed and the performance of proposed 
MPPT technique based Whale Optimization Algorithm analyzed and compared 
with the other MPPT techniques. 

 
Fig. 8 Output power of the PV system under different MPPT techniques 

 
Fig. 8 shows the power output of the PV system under a constant irradiation of 
1000 W/m2

 

. Under this irradiation PV system provides its maximum output power 
3.2 kW. Form the figure it is inferred that the WOA tracks the MPP quickly 
compared to the other techniques. 

Fig. 9 Variation in Irradiation 
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Fig. 10 Power Response of PV system under variation of Irradiation 

 

Fig 9 represents the variation in irradiation of Solar with respect to time. Initially 
the irradiation is 1000 W/m2, at the time of 1.5 seconds it is dropped to 600 
W/m2and at 3 seconds it is changed to 800 W/m2 and the Fig 11 shows the output 
power response of the PV system under the variable irradiation. When the 
irradiation is dropped to 600 W/m2 the power also dropped to 2.5 W and with its 
raise to 800 W/m2

 

 power increased to 2.8W. When the power of the PV system 
reduced because of the drop in irradiation the load is shared by the WT and Fuel 
Cell Stack.  

Fig. 11 Output power of the WT under different MPPT techniques 
 

Fig. 11 shows the power output of the wind turbine under a wind speed of 12 
m/sec. Form the above figure it is clear that the WOA tracks the MPP quickly 
compared to the other MPPT techniques. 
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Fig. 12 Variation in Wind Speed 

 

 
Fig. 13 Power Response of WT under variation in Wind Speed 

 
Fig 12 represents the variation in wind speed with respect to time, initially the 
wind speed is 8m/s up to 2.5 seconds then it is raised to 12 m/s. Fig 17 shows the 
output power response of the wind turbine based on the variation in wind speed. 
At a wind speed of 12m/s the wind turbine outputs a power of 2kW. From the 
figure it is visible that the WOA helps the wind turbine to attain maximum power 
under varying wind speed. 
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Fig. 14 Real power of the Micro grid system 

 

 
Fig. 15 Reactive power of the Micro grid system 

 
Fig 14 shows the real power output of the micro grid with constant solar 
irradiation and constant wind speed and fig 15 shows the reactive power of the 
micro grid system. 
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Fig. 16 Output power of the PV system under fault 

 
Fig 16 shows the output of the PV system under a fault at the time of 2 seconds. 
The figure shows that after the sudden drop of power the system reaches its 
maximum power. It is also clear that the proposed WOA based MPPT helps the 
PV system to reach the maximum output power quickly.  

 
Fig. 17 Output power of the Wind Turbine under fault 

Fig 17 shows the output of the wind turbine under a fault at the time of 2 seconds. 
The figure shows that after the sudden drop of power the system reaches its 
maximum power. It is also clear that the WOA based MPPT helps the wind 
turbine to reach the maximum output power quickly compared to the other MPPT 
techniques. 

During the fault conditions the reactive power required to the system is provided 
from the STATCOM, which can provide fast reactive power support and thus can 
stabilize the bus voltage. 
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5               CONCLUSION 

In this paper a micro grid with a PV array, wind turbine and a fuel cell stack is 
simulated along with a STATCOM to ensure the stability of the micro grid. A 
new MPPT approach based at the Whale Optimization Algorithm is proposed to 
track maximum power from the renewable energy sources along with Solar and 
Wind generation system of a microgrid. The other MPPT techniques such as 
P&O, Incremental Conductance and Fuzzy are implemented to the PV array. The 
wind turbine and their performances were compared to the proposed WOA based 
MPPT techniques under varying climatic conditions and fault conditions. It is 
identified that even if the implementation of P&O technique is simple but its 
performance is not so good and the response of other two techniques such as 
Incremental Conductance and Fuzzy are oscillatory. It is also verified that the 
performance of the WOA based MPPT technique is better compared to the other 
techniques and it tracks the maximum power fastly after the fault.  
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Corrosion control through diffusion control by post thermal 
curing techniques for fiber reinforced plastic composites. 
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Abstract. Through this study, the moisture absorption behavior of composite 
materials with different post curing temperatures was determined to observe the 
corrosion control rate in materials. Due to the capillary effect, fibers absorb moisture 
from the environment and this may cause swelling in composites. This phenomenon 
develops additional strain in the laminate and accelerates strength degradation with 
the combined effect of corrosion. For the analysis, composite laminates of 
basalt/epoxy, basalt/polyester, glass/epoxy, and glass/polyester were fabricated 
using a hand layup process and cured at room temperature. Some of these laminates 
were further cured in a convection oven at different temperatures and some using a 
microwave oven. Samples of basalt/epoxy, basalt/polyester, glass/epoxy, and 
glass/polyester fiber reinforced laminates' dry weights had been noticed and after 
that, they were immersed in NaCl solution (30% NaCl in one liter of distilled water) 
for an absorption test at room temperature. The initial weights of post-cured 
materials were weighed using a physical balance and tabulated. Similarly, the 
weights of the post-cured materials under moisture absorption were weighed at an 
interval of 7 days for a month and compared their properties. 

prakash_s1969@yahoo.com 

Keywords: Diffusion and corrosion control, Fiber reinforced polymer composite, 
Microwave post-curing. 

1 Introduction 

Moisture absorption behavior of fibrous materials can be controlled by post-curing 
technique as per the following literature. The capillary effect depends on the volume of 
trapped air or voids present in the laminate, this trapped air is relieved from the material 
using post heat treatment [1]. It is understood that the composites with a fiber volume 
fraction of 44% absorb more water than the composites with a fiber volume fraction of 
34% because capillary paths in the higher fiber volume fractions are greater. From the 
literature, it is observed that after 42 days of immersion the tensile strength, flexural 
strength, and interlaminar shear strength of the composite specimens decreased 30%, 
62%, and 57% of the original state [2]. In a study on absorption behavior of fiber 
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reinforced polyester hybrid composites of jute and glass in distilled water sea water and 
acid solution. The investigator observed that the specimen in distilled water has the 
highest diffusion coefficient and moisture content. He concluded that the strength of 
natural fiber could be improved by hybridization of synthetic fiber [3]. In this work it has 
been proved that the fundamental natural frequency of the material decreased, because it's 
mass increased and stiffness decreased, these two parameters decide the natural frequency 
of material [4]. This experimental study determines the effect of resin on the post-impact 
compressive behavior of carbon fiber is woven laminates at 190oC and found that its 
impact strength and stiffness have been improved considerably [5]. The moisture 
absorption behavior of glass fiber reinforced polymer composites and its influences on its 
dynamic mechanical properties for 0, 15, 30, 45, 60 days has been validated [6]. Due to 
Water absorption behavior, the tensile strength, the flexural strength, and the interlaminar 
shear strength of the composite specimens after 42 days immersion decreased 13%, 43%, 
50%, respectively [7]. The increase in water absorption behavior of glass/jute fiber 
reinforced polymer hybrid composite decreases the flexural and compressive 
characteristics of the material [8]. The dimensional variation and deterioration of wood 
composite due to the absorption is highly reduced by adding basalt and glass particles 
with matrix [9]. Water absorption by composite materials and related effects are analyzed 
and understood that the major mechanical properties are highly influenced by its 
absorption behavior [10]. The effect could be controlled by post-curing technique or by 
adding waterproof particles such as basalt and glass or by using basalt fiber and glass fiber 
reinforced plastic composites with proper curing treatment.   

2 Materials and Fabrications 

2.1 Materials 

Composite Laminates of basalt/epoxy, basalt/polyester, glass/epoxy, and glass/polyester 
were fabricated using hand layup molding technique; the constituent materials are 
quadraxial (0° / +45° / 90° / -45) fabrics of basalt, glass and matrix of epoxy LY556 and 
polyester with hardener in the ratio of 60:40 
 
2.2 Steps for the fabrication process 

The fabrics of basalt and glass of 30cm length and 20cm width of 10 layers of each 
material were taken to fabricate 3mm thick laminate with matrices of Epoxy and 
Polyester. The weight proportion of fabrics and matrix is 60:40; the weight of hardener 
(HY956) is 10% weight of Matrix. In hand layup molding, a Teflon sheet is used as a base 
layer for proper finishing, each layer of fabric was kept one over the other and each layer 
is bonded with adjacent layer by applying matrices of epoxy and polyester up to 3mm 
thickness. The excess matrix was removed using a hand roller and a metal plate with some 
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weight is kept on the laminate. It was left for curing under room temperature for about 24 
hours. The finished laminate of basalt/epoxy, basalt/polyester, glass/epoxy and 
glass/polyester was as shown in Figure (see Fig. 1).  

 

 

3 Experimentation 

3.1 Testing of Tensile and Bending Strengths using UTM 
 

 
 
 
 
 

Basalt/Epoxy Glass/Epoxy Work table and tools for 
fabrications 

UTM used for Testing Tensile Testing Tensile and Bending 
Testing 

Fig. 1. Fabrication of fiber reinforced plastic laminates  

 

Fig. 2. Glimpses of testing Tensile Strengths using UTM 
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The specimens were cut for the tensile test according to the ASTM standards (D3039). 
Specimens were rigidly fixed to the upper jaw and the moving lower jaw of the UTM, the 
movement of the lower jaw is controlled by the motor-operated hydraulic system and the 
deflection due to load transfer through the specimen are recorded using data acquisition 
system. The Crosshead speed of Universal testing machine is 2 mm/min.  For every 
specimen, load versus deflection values were recorded in a table and graphs were plotted. 
Similarly, three-point bending tests were performed for a set of specimens with 
dimensions as per ASTM standards (D790). The specimens were placed on the simply 
supported beam setup in the lowest part of the UTM bed. The middle jaw is moved 
downward to transfer load at the mid span of the specimen. The displacements due to 
different loads at mid span were recorded and graphs were plotted with the help of WIN 
UTM software, the complete experimental setup is shown in Figure (see Fig. 2). 
 
3.2 Post Curing using Electric oven and microwave oven. 
 
As per the ASTM Hygrothermal standards (D570), the specimens of Basalt-polyester, 
Glass-polyester, Basalt-epoxy, and Glass-epoxy were cut into 25×25mm size for post 
curing and absorption tests. 

 

   
 
As shown in Figure (see Fig. 3), an electric heat oven and a domestic microwave oven 
were used for post-curing the samples for the analysis. The maximum power output of the 
microwave oven is 900 Wand the frequency is 2.45 GHz with a turntable. 
 

Electric Heating Oven Microwave Heating Oven 

Fig. 3. Post Curing using Electric oven and microwave oven 
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The specimens were cured under various curing conditions with different curing 
temperatures and schedules using the above two types of oven, and methods for curing 
were explained below. 
 
For normal curing, specimens were kept in the open air at room temperature (37o

 

C) for 
24hrs. 

For the second method of post-curing, specimens were kept in the electric oven for 
90minutes with temperatures from50oC to 90oC with an increment of 10o

 

C. Totally five 
sets of samples were cured for five different temperatures for the periods of 1hr, 2hrs, 
3hrs, and 4hrs. 

The final method of curing is done using a microwave oven, in this method the heat is 
applied in a percentage of power (P) with different timings (t) called cycles. 
 
In the first cycle (Pt1) the schedule is 100% power for3 min+80% powerfor3min+ 70% 
power for4min+ 30 min power off and the curing temperature is 80oC. In the second cycle 
(Pt2) the schedule is 20% power for 6 min+ 30% power for 4 min + 30 min off, and the 
curing temperature is 50oC. In the third cycle (Pt3) the schedule is 80% power for 8 min 
+90% power for 3 min + 3 min power off +90% power for 5 min+ 5 min off+90% power 
for 3 min + 5 min off+100% power for 3min+ 3 min off+ 100%power for 3min, and the 
curing temperature is 90o

 
C. 

3.3 Water absorption study of cured specimens. 
 

 
 
 
 
 

Samples kept in solution for 
Tensile and Bending Tests 

Naturally cured 
Laminate 

Post Cured Laminate 

Fig. 4. Specimens kept in salt solution for absorption test 
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As per ASTM Hygrothermal standards (D570) the specimens were prepared for 
absorption test. Initial weights of the specimen were weighed using physical balance and 
then they were kept in saline water for absorption. Specimens were weighed after 7days of 
absorption then followed by 14days, 21days and 28 days in a month, the absorption study 
is done as shown in figures (see Fig. 4). The percentage of water absorbed for different 
curing temperatures and the corresponding diffusion coefficients were calculated for all 
categories and tabulated for the analysis.  
 
The formula to calculate the diffusion coefficient:  
 
% of water absorbed     =      𝑊−𝑊0

𝑊0
 × 100  

 

Moisture absorption diffusion coefficient,    𝐷𝑐 = 𝜋 � �
4𝑀𝑚

�
2
� 𝑊2−𝑊1

√𝑡2−√𝑡1
�
2
 

 

4 Results and Discussions 

4.1 Test Results of Tensile and Bending Strengths using UTM 
 
 
 

 

 

Sample 

Tensile 
Strength 
(Natural 
Curing) 

Mpa 

Tensile Strength 
(Electrical Oven Curing)   

Mpa 

Tensile Strength 
(Microwave Oven Curing)  

Mpa 

50 60 70 80 90 Pt(1) Pt(2) Pt(3) 

Basalt-
epoxy 245.01 245.01 245.01 245.04 245.03 245.03 245.02 245.04 245.05 

Basalt-
polyester 210.03 210.03 210.03 210.03 210.04 210.04 210.05 210.06 210.09 

Glass-
epoxy 238.02 238.01 238.01 238.03 238.03 238.06 238.04 238.06 238.04 

Glass -
polyester 227.07 227.06 227.06 227.07 227.08 227.08 227.08 227.08 227.07 

Table 1. Result of tensile and bending strengths 
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The results of both strength tests were reordered in the following tables. The basalt/epoxy 
and glass/epoxy have better strength than basalt /polyester and glass/polyester. Similarly 
in flexural tests epoxy matrix composite shows better mechanical strength than polyester. 
 
4.2 Determination of Fiber volume fraction through digestion test 
 
The volume fractions of fiber and matrix were determined through digestion test. 
Specimens for digestion test were cut as per ASTM (D2584) standard and burned in a 
furnace oven at 500°C; the matrix became ash after 2 hrs. The weights of the remaining 
unburned fibers were weighed and the volume fractions of composites were calculated. 
The fiber volume fractions are listed in Table 2: 
 

 

 
4.3 Absorption behavior at Room Temperature 
 
To study the absorption behavior of naturally cured specimens of Basalt- epoxy and 
Glass-epoxy were prepared as per ASTM (D570).Then these specimens were kept in 
saline solution, and the weights of the specimens were noticed for every 7 day-interval in 

Sample 

Bending 
Strength 
(Natural 
Curing) 

Mpa 

Bending  Strength  
(Electrical Oven Curing)   

Mpa 

Bending  Strength 
(Microwave Oven Curing)  

Mpa 
50 60 70 80 90 Pt(1) Pt(2) Pt(3) 

Basalt-
epoxy 569.04 569.04 569.04 569.06 569.05 569.05 569.02 569.04 569.07 

Basalt-
polyester 532.12  532.11 532.11 532.12  532.12  532.13  532.12  532.13 532.12  

Glass-
epoxy 

553.33  553.33  553.31  553.33  553.34  553.34 553.35  553.35  553.34  

Glass -
polyester 

495.24 495.23 495.23 495.23 495.24 495.24 495.24 495.26 495.26 

Sample 
Volume Fractions 

Fiber Matrix 
Basalt-epoxy 0.5867 0.4131 

Basalt-polyester 0.6044 0.3956 
Glass-epoxy 0.5764 0.4235 

Glass -polyester 0.5972 0.4027 

Table 1. Result of tensile and bending strengths 

Table 2. Volume Fractions 
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one month and recorded in table 3.The absorption behavior of the specimens was 
evaluated in the percentage of weight. Similarly, for Basalt- Polyester, and Glass-
Polyester the experiment is repeated and the values are recorded in Table 4. 
 
 

 
 
 

 
From Table 3 and Table 4 the average percentages of water absorbed by each type of 
specimens in one day after 28 days are: 
 
Basalt-epoxy composites  =  0.0019% 
Glass-epoxy composites  = 0.0233% 
Basalt-Polyester composites = 0.1724% 
Glass - Polyester composites = 0.007% 
 

Material Sl No 
Initial 

Weight 
(W0

Duration of 
absorption 

) (mg) (Days) 

Increased weight 
due to   Absorption 

(W)  (mg) 

% of weight 
increased 

Basalt-epoxy 
composites 

1 3.1150 7 3.1528 0.0121 
2 3.0909 14 3.1892 0.0355 
3 3.0711 21 3.0724 0.0423 
4 3.0707 28 3.0724 0.0553 

Glass-epoxy 
composites 

1 2.8941 7 2.9050 0.3766 
2 2.7710 14 2.7822 0.4041 
3 2.4732 21 2.4858 0.5095 
4 3.3371 28 3.3589 0.6532 

Material Sl 
No 

Initial 
Weight 

(W0

Duration of 
absorption 

) (mg) (Days) 

Increased weight 
due to   Absorption 

(W)  (mg) 

% of weight 
increased 

Basalt-
Polyester 

composites 

1 3.5101 7 3.5221 0.3418 
2 3.2789 14 3.2871 0.2500 
3 3.6847 21 3.6988 0.3853 
4 3.5413 28 3.5584 0.4828 

Glass - 
Polyester 

composites 

1 3.2162 7 3.2211 0.1523 
2 2.9502 14 2.9562 0.2033 
3 3.0148 21 3.0202 0.1719 
4 2.7760 28 2.7818 0.2089 

Table 3. Water absorbed by Basalt/epoxy and Glass/epoxy composites at room temperature 

Table 4. Water absorbed by Basalt/Polyester and Glass/Polyester composites at room temperature 
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From the above four types of materials the least of absorption material is Basalt-epoxy 
composites in natural curing. 
 
4.4 Absorption behavior after post-curing 
 
Absorption behaviors of post-cured specimens of Basalt-epoxy and Glass-epoxy in 
various temperatures and timings were determined from table 6 for 1week, 2weeks, 
3weeks and 4 weeks and the average absorption per day after 28 days of observations was 
determined. 
  
Similarly, the absorption behaviors of post-cured specimens of Basalt-Polyester and 
Glass-Polyester in various temperatures and timings were determined from table 6 for 
1week, 2weeks, 3weeks and 4 weeks and the average absorption per day after 28 days of 
observations was determined. 
 

 

 

Sl  
No 

 

Duration of 
curing in the 
oven (min) 

Basalt/epoxy specimens cured at 
50°C 

Basalt/polyester specimens cured at 
50°C 

1 
week 

2 
week 

3 
week 

4 
week 

1 
week 

2 
week 

3 
week 

4 
week 

1 60 0.4481 0.5276 0.7501 0.8581 0.7003 0.8415 1.0214 1.1300 
2 120 0.4005 0.5370 0.7312 1.0104 0.6110 0.7667 0.7670 1.0429 
3 180 0.2525 0.5875 0.6803 0.7705 0.6073 0.6815 0.8640 0.9809 
4 240 0.5676 1.0133 1.3464 1.8014 0.5161 0.7163 0.8164 1.0072 

Sl  
No 

 

Duration of 
curing in the 
oven (min) 

Glass/Epoxy specimens cured at 
50°C 

Glass/Polyester specimens cured at 
50°C 

1 
week 

2 
week 

3 
week 

4 
week 

1 
week 

2 
week 

3 
week 

4 
week 

1 60 0.7229 0.9673 1.2049 1.2875 0.6157 0.9236 1.1796 1.4357 
2 120 0.4399 0.6114 0.7493 1.0252 0.5025 0.5789 0.8111 0.9383 
3 180 0.1854 0.3908 0.6823 0.7750 0.5810 0.6746 0.9436 1.0330 
4 240 0.3982 0.6893 0.7965 1.1067 0.5402 0.6198 0.8087 0.9504 

Table 5. Percentage of water absorbed by Basalt with Epoxy or Polyester laminate cured at 50°C 
 

Table 6. Percentage of water absorbed by Glass with Epoxy or Polyester laminate cured at 50°C 
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The absorption behaviors of all four types of materials at the 50 degrees Celsius curing 
temperature with curing durations of 60min, 120min, 180min, and 240min were evaluated 
using the bar chart shown in Figure (see Fig. 5). 

 
 
From the above bar chart Basalt/Epoxy has a minimum value of diffusion coefficient at 
60minpost curing and a maximum value at 240min.  Basalt/Polyester has a minimum 
diffusion coefficient at 240min post-curing. Glass/Epoxy has minimum Dc value at 
180min post curing and Glass/Polyester has minimum Dc value at 120min post-curing. So 
it is clear that the moisture absorption property of the material varies with curing duration 
as well as curing temperature. 
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Fig. 5. Absorption coefficient versus curing time at 50 degree Celsius 

Fig. 6. Absorption coefficient versus curing time at 60 degree Celsius 
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Similarly for the comparison of absorption behaviors the same type of materials at curing 
temperatures of 60 to 90 degree Celsius was studied with the following bar charts drawn 
using the experimental data. 
 
Figure (see Fig. 6) represents the diffusion coefficient versus post curing durations for the 
temperature of 60degrees Celsius of Basalt/Epoxy, Basalt/Polyester, Glass/Epoxy, and 
Glass/Polyester laminates chart. Basalt/Epoxy has the minimum value of diffusion 
coefficient at 180min post curing and the maximum value at 240min. Basalt/Polyester has 
a minimum diffusion coefficient at 180min post-curing. Glass/Epoxy has minimum DC 
value at 120min post curing and Glass/Polyester has minimum DC value at 120min post-
curing. 
 
Figure (see Fig. 7) is the diffusion coefficient versus post curing duration for temperature 
70 degrees Celsius of Basalt/Epoxy, Basalt/Polyester, Glass/Epoxy, and Glass/Polyester 
laminates. Basalt/Epoxy has the minimum value of diffusion coefficient at 120min post 
curing and the maximum value at 180min. Basalt/Polyester has a minimum diffusion 
coefficient at 240min post-curing. Glass/Epoxy has minimum Dc value at 180min post 
curing and Glass/Polyester has minimum DC value at 180min post-curing. 
 

 
 
Figure (see Fig. 8) represents of diffusion coefficient versus post curing timings at a 
temperature of 80 degrees Celsius of Basalt/Epoxy, Basalt/Polyester, Glass/Epoxy, and 
Glass/Polyester laminates. Basalt/Epoxy has the minimum value of diffusion coefficient at 
60min post curing and the maximum value at 180min.Basalt /Polyester has a minimum 
diffusion  
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Fig. 7. Absorption coefficient versus curing time at 70 degrees Celsius 
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coefficient at 60min post-curing. Glass/Epoxy has minimum DC value at 180min post 
curing and Glass/Polyester has minimum DC value at 180min post-curing. 

 

In Figure (see Fig. 9) Basalt/Epoxy have the minimum value of diffusion coefficient at 
240min post curing and the maximum value at 120min Basalt/Polyester has a minimum 
diffusion coefficient at 120min post-curing. Glass/Epoxy has minimum DC value at 
180min post curing and Glass/Polyester has minimum DC value at 240min post-curing. 
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Fig. 8. Absorption coefficient versus curing time at 80 degrees Celsius 

Fig. 9. Absorption coefficient versus curing time at 90 degree Celsius 
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4.5 Absorption behavior after Microwave Curing 
 
Specimens were cut for water absorption test (Basalt/Polyester, Glass/Polyester, 
Basalt/Epoxy, and Glass/Epoxy) with dimension 25×25mm according to the ASTM 
(D570) standard. In order to get the fast curing, all the materials were cured in the 
domestic microwave oven for three pulsed conditions. Then the specimens were immersed 
in the water for hygrothermal treatment for various durations 5 days, 9 days, 17 days and 
22 days, respectively. The specimens are weighed after before and after hygrothermal 
treatment. Then % of moisture absorbed and moisture absorption diffusion coefficient is 
calculated using the above formula. 
 

 
From the given Table 7 the minimum moisture absorbed materials are Basalt/Epoxy and 
Basalt/Polyester, with the Curing Power Cycle (Pt2) in the microwave oven after 4 weeks 
of observation. 
 
 

 
From Table 8 minimum moisture absorbed materials are Basalt/Epoxy and 
Basalt/Polyester, with the Curing Power Cycle (Pt1) in the microwave oven after 4 weeks 
of observation. 
 
The absorption behaviors of all four types of materials at three curing cycles were 
evaluated using the bar chart shown in Figure 10 
 
 
 

Sl  
No 

 

Curing 
Power 

Cycles(Pt) 

Basalt/Epoxy specimens Basalt/Polyester specimens 
1 

week 
2 

week 
3 

week 
4 

week 
1 

week 
2 

week 
3 

week 
4 

week 
1 Pt1 0.4200 0.5392 0.6867 0.8088 0.5970 0.6453 0.8898 0.9637 
2 Pt2 0.3655 0.4583 0.4855 0.5865 0.5300 0.6230 0.6557 0.7705 
3 Pt3 0.3696 0.4458 0.5361 0.6913 0.7021 0.9371 1.1636 1.3330 

Sl  
No 

 

Curing  
Power 

Cycles(Pt) 

Glass/epoxy specimens Glass/polyester specimens 
1 

week 
2 

week 
3 

week 
4 

week 
1 

week 
2 

week 
3 

week 
4 

week 
1 Pt1 0.4288 0.7683 0.8791 0.9301 0.4073 0.7467 0.8575 1.0612 
2 Pt2 0.6503 0.7889 0.9210 1.0902 0.7101 0.8488 0.9800 1.1494 
3 Pt3 0.5145 0.9851 1.1388 1.2549 0.6281 0.7852 0.8386 1.0679 

Table 7. Percentage of water absorbed by Basalt with Epoxy or Polyester laminate at microwave 
oven curing 

Table 8. Percentage of water absorbed by glass with Epoxy or Polyester laminate at microwave 
oven curing 
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Figure (see Fig. 10) represents the diffusion coefficient versus post curing of three 
different cycles, say Pt1, Pt2, and Pt3 using a microwave oven. Basalt/Epoxy has the 
minimum value of diffusion coefficient at Pt3 mode of post curing and the maximum 
value at Pt1 mode. Basalt/Polyester has a minimum diffusion coefficient at Pt3. 
Glass/Epoxy has minimum DC value at Pt1 mode of post curing and Glass/Polyester has 
minimum DC value at Pt1 mode post-curing. 

5 Conclusion 

The absorption behaviors of the four types of fiber laminated composites were tested and 
compared them for three types of curing method such as natural curing, electric oven 
curing, and microwave curing. The effects post-curing temperature in materials changed 
its absorption behaviors it varies from material to material. Similarly, the duration of post 
curing and power cycles in the microwave oven also changes its absorption behavior to 
the required limit. Since the corrosion behavior of the material is highly influenced by 
moisture absorption behavior, it could be controlled by post-curing techniques 
experimented in this study. The major difference between microwave curing and electric 
oven curing is, in microwave curing the material could be heated uniformly in all 
dimensions in the same time and release trapped air quickly from it, whereas in another 
oven the material is heated gradually from the bottom layer to top layer and the heating is 
nonuniform. Curing method that can be selected depends upon the application and the 
type of material. By controlling the parameter discussed here for post curing, this will 
surely reduce the rate of corrosion process in the materials. 
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Fig. 10. Absorption coefficient versus curing power cycles in the microwave oven in four-week 
analysis 
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The optimum values for good control over corrosion through diffusion control are listed 
below: 
 

In natural curing Basalt-Epoxy composites absorbs minimum moisture of 
0.0019% per day. In the second method of curing also Basalt-Epoxy combination 
for 120min at 70 degrees Celsius shows the minimum absorption. In the third 
method of curing Basalt/Epoxy has the minimum value of diffusion coefficient at 
Pt3 mode of post-curing. Therefore, we can conclude that among the four 
combinations of materials, Basalt-Epoxy has better mechanical properties and 
corrosion control. Since the fabrics used in this study are quadraxial (0° / +45° / 
90° / -45) the absorption behavior and the resultant mechanical strength for 
optimum diffusion coefficients of the materials were validated using the 
following table. The bending strength of the material is much better compare 
with tensile strength, so it can be suggested as an alternative material for aircraft 
wing and fuselage skin. 

 
The Mechanical strength of samples which have optimum values of diffusion coefficient 
is listed below: 
 

Samples of 
Optimum 
Diffusion 

Values 

Initial 
Tensile 
Strength 

Mpa 

Tensile 
Strength 

After  
28 Days 

Mpa 

Initial  
Bending 
Strength 

Mpa 

Bending 
Strength 

After  
28 Days 

 Mpa 

% of 
Tensile 
Strength 

degradation 
after  

28 Days 

% of 
Bending 
Strength 

degradation 
after  

28 Days 
Naturally 

curied Basalt-
Epoxy 

composites 

245.01 244.91 569.04 569.01 0.04 0.005 

Basalt-Epoxy 
combination 
for 120min at 

70 degrees 
Celsius in 

Electric Oven 

245.04 245.03 569.06 569.04 0.004 0.003 

Basalt/Epoxy 
has the 

minimum 
value of 
diffusion 

coefficient at 
Pt3 

245.05 245.04 569.07 569.06 0.004 0.001 

Table 9. Percentage of Strength Degradation of optimum values of Samples 
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Abstr act. In modern power systems, there has been sizeable growth on 
integration of assorted renewable sources and multi varieties 
of flexible ac transmission system (FACTS).Here for the term renewable 
source, the Distributed Generation (DG) is used. The power produced from DG 
should be regulated by improving its voltage and minimize the power losses in 
the system. For this purpose, the FACTS devices such as UPFC is installed in 
the power system In this work, the problem considered is 
the optimum placement and coordination of Unified Power Flow Controller 
(UPFC) and Distributed Generation (DG). This could be done using Whale 
Optimization Algorithm (WOA). The reduction of fuel cost and power loss 
minimization are the two main problem considered in this work. The standard 
IEEE thirty bus system is employed to visualize the quality of 
the planned system. Also the results obtained using WOA are compared with 
PSO. The comparison indicates that the WOA algorithm had superior features 
than PSO.  

{abinayasugantharajan@gmail.com} {aravindhank, 
chidambararajn}@stjosephs.ac.in 

Keywords: Distributed generation (DG), Unified Power Flow Controller 
(UPFC), Whale Optimization Algorithm (WOA), Flexible AC Transmission 
System (FACTS). 

1   Introduction 

In restructured power market, electric utilities are subjected to various new 
technologies to ensure the quality of supply to the consumers and also to attain the 
greater economical benefits. Increasing electricity demand necessitates the  proper 
utilization of the transmission lines. Due to extended electricity demand it's essential 
to increase the usable power distribution capability, distribution generation 
technology (DG) and versatile AC transmission devices are developed. 
To improve the system efficiency by providing required power Distributed generation 
is important. DGs are produced from various sources such as solar, wind, fuel cells, 
micro turbines and so on. The power produced by these ways should be regulated by 
improving its voltage and reduce the power losses in the system. For this purpose, the 
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FACTS devices such as UPFC is installed in the power system. Optimal siting and 
sizing of DGs results in reduction of operational costs, better voltage regulation and 
reduction of  power loss.  

 In power system, the installation of DG with FACTS requires some important 
considerations:  
(1) which type of DG and FACTS devices to be installed,  
(2) location to be placed,  
(3) the way to estimate the appropriate size and varieties of devices economically,  
(4) the way to coordinate the multiple devices and network. 
Depends on real and reactive power delivering capacity, the DGs are broadly 
classified into four types. They are: 
(i) DGs capable of generating only real power. Some examples of this type are solar 
PV, micro turbines, fuel cells etc. 
(ii) DGs capable of generating each real and reactive power. 
(iii) DGs capable of generating solely reactive power. 
(iv) DGs capable of generating active power however intense reactive power. 

FACTS devices play a major role in transmission system. FACTS devices provides 
a way for maximum utilization of existing transmission facilities. There are two types 
of FACTS devices, one is thyristor based devices and the other is voltage source 
inverter based devices.  

The present day research is directed to understand the performance of VSI based 
FACTS devices because of its harmonic performance, dynamic response and ease of 
operation. The importance of VSI based controllers are it uses dc-ac inverters to 
exchange shunt or series reactive power with the transmission rather 
than distinct capacitance or reactor banks. 

The UPFC consists of 2 VSCs coupled employing a common dc link. One is 
connected in shunt and therefore the different is connected asynchronous with 
the line employing a coupling electrical device. The dc voltage for each converters is 
provided by a typical capacitance bank. The UPFC configuration 
has each STATCOM and SSSC that shares a typical dc link capacitance. Depends on 
control methods, the UPFC can operated as a power flow controller, a voltage 
regulator or a phase shifter. 

To determine the DG size, WOA is employed. WOA relies on forage behavior of 
whales. The optimum siting is completed for loss reduction in distribution system. 
The potency of WOA is additionally established [1]. To enhance the voltage profile in 
distribution network and additionally to reduce the 
ability loss mistreatment optimum placement of metric weight unit with 
SVC supported voltage stability index [2]. 
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Fig.1. Schematic diagram of UPFC 

The optimum allocation of UPFC was exhausted line victimization the 
hybrid chemical change optimization algorithmic program [3]. 
The optimum placement of UPFC across a line was done to cut back the stability 
problems in the power system by considering technical and economical views is 
explained [5]. The congestion can be relieved and the cost can be minimized by 
appropriate allocation of UPFC device [10]. 

To determine the UPFC location supported voltage quality, active and reactive 
power losses and also the value of installation. The optimum location of UPFC is 
decided using hybrid CSA-CRO algorithm [7]. For congestion relief in transmission 
line, DGs are optimally siting and sizing. This can be done by developing a new 
algorithm [8]. To determine the generation capability and optimum placement 
of metric weight unit, a replacement management technique has 
been projected. Additionally weight factors are calculated for locating  
optimum metric weight unit placement [9]. 

In this work, the optimal placement and co-ordination of DG with UPFC is done 
using Whale Optimization Algorithm. Using MATLAB software, WOA technique is 
tested in IEEE 30 bus system. 
 

2   Power  flow problem formulation 

F= w1*FG + w2*PL                  

Where w

(1) 

1 and w2 are the weighting functions or penalty functions 

             (2) 
)                                      (3) 
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             (4) 

Where Pij and Pji

2.1   Constraints  

 are the real power flows from bus i to j and from bus j to i 
respectively 

The two power system constraints are  equality constraints and inequality constraints.  
 

Equality constraints. The equality constraints shows the physical behavior of the 
system. These constraints are:  

Active power constraints.  
 

 

Reactive power constraints. 
 

 

 
 

Where, N= Number of buses, PG = the Output of active power, QG = the Output of 
reactive power, PD = real power load demand, QD

Inequality constraints. The inequality constraints show the limits on electrical 
devices and security of the system.  

  = reactive power load demand. 

 
Generator constraints. In generator constraints, the voltage, real and  reactive 
generations should be constrained by the minimum and maximum limits as follows: 

                 (7) 

                  (8) 
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                 (9) 

Transformer constraints. Transformer tap positions should be within the  minimum 
and maximum limits as follows: 

                   (10) 

Shunt VAR compensator constraints. Shunt compensation devices need to be within 
their minimum and maximum limits as given below: 

                (11) 

 

3   Whale Optimization Algor ithm 

Mirjali and Lewis introduced a replacement improvement algorithmic program known 
as Whale improvement algorithmic program (2016). WOA supported the 
special looking technique of humpback whales. These whales hunt herd of little fishes 
and krill nearer to the surface areas. The humpback whales uses the 
bubble web feeding technique to lure its prey. In bubble web feeding technique, the 
whales turn out a particular bubble on a circle or 9-shaped path.  

3.1  Mathematical model of WOA 

1. Encircling prey. 
2. Bubble net hunting method. 
3. Search the prey. 

Encircling prey . Initially the optimum position is not known in the search space. 
Therefore WOA assumes that this best candidate answer is that the objective 
prey. Once the beat search agent is obtained, the remaining search agents attempt 
to update their position towards the obtained best search agent. It's diagrammatical 
victimization following equations: 

 

                                                                           (12) 

                                                                          (13) 

                                                                                  (14) 
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                                                                                                   (15) 

 
Where X , X*   denote the position of best solution and position vector. Current 
iteration is denoted by t. A, C are coefficient vectors. a is directly diminished from 2 
to 0. r is a random vector [0, 1]. 
 

Bubble net attacking method. There are 2 approaches are designed to get the 
mathematical model of bubble net behavior of humpback whales. 

a. Shrinking Encircling mechanism 
b. Spiral position updating 

 

Shrinking encircling prey. In this mechanism the value of ‘a’ is decreased to obtain th 
bubble net behavior. When ‘a’ is decreased A also decreased. The random value of A 
set as [-1,1]. A is decreased from 2 to 0 over the course of iteration. The new position 
of search agent can be obtained in between the original and current position of search 
agent. 

 

 
Fig.2. Bubble net search shrinking encircling mechanism 

Spiral position updating. The distance between the location of whale and prey is 
calculated. A spiral equation is developed to mimic the helix shaped movement of 
humpback whales. 

 

                                   (16) 
  
During optimization, to update the whales position both the mechanisms have 50% 

probability. 
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                        (17) 
 
where   X(t+1)     represents the distance between  whale and the prey (best 

solution). b is constant, l E[−1, 1]. P is random number [0, 1]. 
 

 
Fig.3. Bubble net search spiral updating position mechanism 

Search for  prey. The humpback whales search randomly based on their position. In 
this phase, the position of best serch agent is updated according to a randomly chosen 
search agent instead of best search agent. It is modeled as, 

                        

                                                            (18) 
 

                                                               (19) 
 

4   IEEE 30 Bus System 

For explaining the employment of the instructed WOA technique, it's analyzed for the 
quality IEEE 30-bus system. the quality IEEE 30-Bus take a look at System has six 
PV buses, 24 PQ busses and 41 interconnected branches. The load consists of solely 
static load. 
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Fig.4. Single line diagram of IEEE 30 bus system 

5   Results and discussions 

WOA technique is enforced to resolve the UPFC-DG placement and co-ordination 
problem. The software package used to test the system is MATLAB 2014a. 
The best values of power losses with and without UPFC-DG are shown in Table one. 
From the table it is ascertained that with DG-UPFC placement the power loss is 
reduced.  

Table 1.  Optimal values of power losses for different methods 

Cases Power 
Loss(Mw) 

normal loss(NR) 10.8856 
Load time loss 12.6167 
With DG-UPFC placement 9.8762 
Without DG-UPFC 

placement 
11.2508 

Without UPFC/ DG 
placement 

11.2508 
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The fuel cost for different methods are shown in table 2. The fuel cost obtained for the 
case with DG-UPFC placement is compared with without DG/ upfc placement and 
without upfc/DG placement. From the comparison it is observed that the optimal fuel 
cost is obtained with DG-UPFC placement. 

 

Table 2.  Optimal value of fuel cost for different methods 

Cases Fuel 
Cost(Rs/Hr) 

Without DG/ upfc placement 829.4815 
With DG-upfc placement 828.9921 
Without upfc/DG placement 829.3431 

 

 
 

Fig.5. Line losses for different cases 

The figure 5 shows the line losses for different cases. The figure 6 shows the voltage 
profile for normal load flow, load time and with DG-UPFC placement. The minimum 
bus voltage is 0.95 p.u. and maximum bus voltage is 1.05 p.u.  
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Fig 6: Voltage profile for different cases 

The optimal UPFC location is shown in table three. From the table it is ascertained 
that optimal location is from bus 8 to bus 28 . 

Table 3.  UPFC Location 

From Bus No. To Bus No 
8 28 

 
The optimal generation of  30 bus system is shown in table 4. The table shows the 
optimal generation with DG placement and  with DG-UPFC placement. 
 

Table 4.  Optimal generation 30 bus system 

DG 
Bus 
No. 

DG 
Limit 
Min 
(Mw) 

DG 
Limit 
Max 
(Mw) 

DG 
Place 
Ment 

(Mw) 

Dg-UPFC 
Placement 
(Mw) 

1 50.00 200.0 180.0000 180.000 
2 20.00 80.00 52.0000 52.0000 
5 15.00 50.00 18.0000 18.0000 
8 10.00 35.00 13.0000 13.0000 
11 10.00 30.00 20.0000 20.0000 
13 12.00 40.00 14.0000 14.0000 

 
The performance comparison of DG is shown in figure 6. The performance of DG for 
three cases shown in figure 7 are with DG placement, with DG-UPFC placement and 
with UPFC placement respectively. 
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Fig .7.  Comparison of DGs performance with different cases 

 

5.1       Compar ison of WOA with PSO 

 
The figure 8, shows the fuel cost comparison between PSO and WOA. From the table 
4, it is observed that fuel cost is reduced with DG-UPFC placement using WOA than 
optimal placement using PSO. 

 
Fig.8. Fuel cost comparison between PSO and WOA 

 

Table 5. Fuel cost comparison between PSO and WOA 

 
Cases WOA    PSO 

Without DG/ upfc 
placement 

829.4815 849.9739 

With DG-upfc 
placement 

828.9921 828.8469 

Without upfc/DG 
placement 

829.3431 833.7976 

 
The figure 9 shows the performance comparison of DG using PSO and WOA. The 
optimal generation of various DGs are shown in figure 9 . 

 

1366



 
 

Fig .9. DGs performance comparison between PSO and WOA 

 

Table 6.  Optimal generation comparison between WOA and PSO 

 
DG Bus No. WOA PSO 
1 180.000 152.000 
2 52.0000 35.0000 
5 18.0000 34.0000 
8 13.0000 14.0000 
11 20.0000 28.0000 
13 14.0000 28.0000 

 
From the figures and tables shown above, it is proved that WOA is more efficient 
than PSO. 

6   Conclusion 

The optimal placement and co-ordination of UPFC with DG is done using Whale 
Optimization Algorithm (WOA). The results obtained with DG-UPFC placement is 
compared with other cases such as without DG-UPFC placement and with DG/UPFC 
placement. From the on top of result discussions it's ascertained that the 
fuel value and therefore the power loss is reduced with optimum placement of DG-
UPFC. WOA technique is employed to resolve the matter of DG-
UPFC optimum placement and co-ordination. Also the optimal generation and fuel 
cost of  WOA is compared with PSO. From the results it is observed that the 
efficiency of WOA is better than PSO. 
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Abstract. Hybrid composites have become popular nowadays in aircraft 
manufacturing industries because of its improved mechanical properties, 
corrosion resistance, and fatigue life. This work focuses the galvanic corrosion 
effect between a metallic and a non-metallic material in a hybrid composite and 
identifies better material choice. While choosing constituent materials we have 
to consider the electrochemical properties of materials, because the atmospheric 
moisture between these materials acts as an electrolyte and allows electrons to 
flow from higher electric potential material to lower electric potential material 
and initiate galvanic corrosion. Since we know that the deterioration rate due to 
corrosion process is proportional to the potential difference between the 
materials and concentration of the electrolyte, it can be controlled by proper 
selection of materials with a negligible potential difference or restricting the 
moisture absorption. An attempt for identifying low electric potential material, 
nine combinations of frequently used materials such as GFRP-Al, BFRP-Al, 
CFRP-Al, GFRP-Cu, BFRP-Cu, CFRP-Cu, GFRP-SS, BFRP-SS, and CFRP-SS 
were selected. These specimens were kept in NaCl solution for 90 days and 
during these periods the potential differences between the materials, weights, 
and mechanical strengths at room temperature were noticed. The tensile 
strengths of the materials before the corrosion process were compared with the 
materials during corrosion for three intervals of 30days, and finally, the 
percentage of strength degradations were validated for the better selection of 
materials. 

Keywords: Galvanic corrosion, Fiber metal laminated hybrid composite, 
Effects of corrosion on strength 

1 Introduction 

The hybrid composite materials with good mechanical properties, physical properties, 
chemical properties, and electrochemical properties have a huge demand for specific 
application areas such as aerospace and maritime. For decades materialists have been 
investigating such materials to satisfy the requirements of those industries, for 
example, glass reinforced aluminum (GLARE) composite, it is made up of thin layers 

1369



of aluminum and glass fiber layers and bonded together with the matrix. The literature 
says that fiber laminates are capable of arresting crack propagation in metal laminates 
and delay structural failure [1]. If the outer layer of hybrid composite is metallic, it 
can act as a shield from moisture absorption and the inner layer of non-metallic can 
give better specific strength. In this manner, fiber and metal combination can improve 
the mechanical properties of materials in many cases. In real time application hybrid 
composites absorbs moisture from the atmosphere and initiate the electrochemical 
process [2]. Investigations proved that the anode material corrodes faster than the 
normal and the cathode material corrodes slower. They observed that during this 
process the surface area of cathode material increases and causes delamination. It was 
suggested that the process could be regulated by proper selection of materials which 
have a low potential difference or by giving proper insulation coating around them 
[3]. A studied on Galvanic Corrosion effect of pH and dissolved oxygen concentration 
on the Aluminum/Steel Couple, they observed that the reaction occurring on the steel 
cathodes is the vigorous evolution of gaseous hydrogen and it was controlled by oxide 
films on the steel cathodes [4]. In order to control the corrosion effect in aircraft 
alloys such as aluminum and copper, chromate treatment was done but in the final 
result, the expected percentage reduction could not be achieved. From the 
experimental analysis of various corrosion control process, it could be accepted that a 
proper bi-material pair only sustains with mechanical strength for long and trouble-
free in a corrosive environment [5]. From these literature reviews, the work could be 
focused to determine the lowest potential difference material combination and highest 
potential difference combination for the fabrication. 

2 Materials and Fabrications 

2.1 Materials 

Owen fabrics of Basalt, Glass and Carbon with aerial densities 255 g/m2, 455 g/m2 
and 370 g/m2

 

, respectively, Epoxy LY556, Hardener HY951, sheet metals of 
Aluminum (Al), Copper (Cu) and Stainless Steel (SS). 

2.2 Fabrication 

Composite laminates were fabricated using hand layup method as follows. Matrix and 
hardener were mixed with 10:1 proportion based on the aerial density of the fiber. 
Required numbers of fabric were taken and the mixture of resin hardener is applied to 
it one after another using a paintbrush. The laminate is left for curing at room 
temperature for about 24 hours. The finished laminates were cut into the required 
number of specimens as per ASTM standard. Next, the sheet metals of Copper, 
Aluminium, and Steel are also cut into specimens with the dimensions similar to FRP 
laminates. The FRP composite strips are bonded with metallic strips using epoxy resin 
so that nine fiber/metal hybrid composites are prepared (GFRP-Al, BFRP-Al, CFRP-
Al: GFRP-Cu, BFRP-Cu, CFRP-Cu: GFRP-SS, BFRP-SS, CFRP-SS) as shown in 
figures (see Fig. 1). 
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3 Experimentation 

Galvanic corrosion experimental setup is shown in Figures (see Fig. 2), according to 
NASA, one liter of seawater contains 35gms of NaCl. The solution is prepared by 

Glass fiber reinforced 
composite 

Basalt fiber reinforced 
composite 

Carbon fiber reinforced 
composite 

Glass fiber reinforced 
composite specimens 

Basalt fiber reinforced 
composite specimens 

Carbon fiber reinforced 
composite specimens 

Pedestal cutting machine Aluminum Copper Steel 

Fig. 1. Three fiber reinforced composites and Three Metal Plates 
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dissolving the proportionate amount of NaCl in the required volume of distilled water 
and filled in a plastic container; the solution is to keep moving within the container 
using a motor. The fiber reinforced plastic laminate was paired with metal laminates 
and kept in vertical position with the help of a wooden reaper as shown in figures (see 
Fig. 2). A small gap of 1mm between the laminate pair is maintained to let the ions 
migrate between the laminates for the galvanic corrosion process. 
 

      
CFRP-Al CFRP-Cu CFRP-SS GFRP-Al GFRP-Cu GFRP-SS 

    
BFRP-Al BFRP-Cu BFRP-SS Specimens kept in Saline water 

 
 
 
In all combinations the fiber reinforced composites behave as strong cathodes and 
obviously the metals act as anodes. As the days pass by, the potential difference 
between anode and cathode was measured using a multimeter. The voltage is 
evidence for the electron interaction between the anode and the cathode. On the other 
hand, as days pass by, deposits of oxides are visible in the container, and visible 
corrosion is witnessed. After twenty days, the effect of corrosion is visually seen on 
the metals as they are either corroded or fade in color. While on the composite fibers 
there are no visible changes or fade in color. This shows they are least corrosive when 
compared to metals. As days pass by the voltage begins to fluctuate and decrease 
gradually. Parameters such as voltage, temperature, weight, and strength of the 
specimens were measured and tabulated in three intervals. 
 

Fig. 2. Combinations of Metallic and Non-Metallic laminates for Galvanic Corrosion 
analysis 
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The initial tensile strength of each material was tested and tabulated, and then they 
were subjected to the corrosion process for three intervals (30 days, 60days, and 
90days) after every interval the materials were tested and tabulated their tensile 
strength using UTM shown in Figure (see Fig. 3).  

 

4 Result and Discussion 

4.1 Tensile Strength Before and After Corrosion 

 
 

 
In order to know about the deterioration of the strength, all specimens are subjected to 
the tensile test to know the tensile strength of the specimen before corrosion and after 

   

  

Constituent 
Materials 

 

Initial 
Strength 

( N / mm2

Strength after  

) 
30 days 

( N / mm2

Strength after  

) 
60 days 

( N / mm2

Strength after  

) 
90 days 

( N / mm2) 
   CFRP-AL 6.32 5.84 5.68 4.86 
   GFRP-AL 3.92 3.6 3.44 2.64 
   BFRP-AL 4.92 4.6 4.44 3.34 
   CFRP-Cu 6.96 6.46 6.28 6.02 
   GFRP-Cu 4.56 4.22 4.04 3.8 
   BFRP-Cu 5.56 5.22 5.04 4.5 
   CFRP-SS 8.72 7.92 7.76 7.32 
   GFRP-SS 6.32 5.68 5.52 5.1 
   BFRP-SS 7.32 5.96 6.52 5.8 

Fig. 3. Tensile Strength testing of metallic and non metallic constituent materials after 
galvanic corrosion using UTM 

Table 1. Tensile Properties Constituent materials 
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corrosion. Thereby, the least corrosive and strongest material can be identified. From 
the tensile test, it is seen that the tensile strength of the material gradually decreases 
with an increase in the time period. This is true for all materials. 

 
 
Table 1 shows the strength versus the number of days of corrosion data of all 
materials. The tensile strength of CFRP-Al decreases 14.03% after 90 days. Carbon 
fiber had an ultimate tensile strength of 4.56 N/mm2 and at the end; it reduces to 3.92 
N/mm2 due to corrosion. Table 2 shows a decrease of 21.29% in its tensile strength. 
Before corrosion, it had the ability to withstand up to 14 kN load but after 90 days it is 
dropped to 10.63 kN But on the other hand, the elongation has increased with an 
increase in the number of days. Since the maximum displacement has increased from 
4.5mm to 6.14 mm. In Table 1, the Basalt Fiber Reinforced Plastic Composite 
(BFRP) shows 24.05% of the decrease in its tensile strength. It seems that the basalt 
fiber laminate before corrosion has the ability to withstand an ultimate load of 18 kN 
but with an increase in the number of days it is reduced to 12.4 kN, on the other hand, 
the maximum displacement has reduced. Aluminum Specimen shows 46.5% decrease 
in its tensile strength. Before corrosion, it had the ability to withstand an ultimate load 
of 11 kN but in the end, it significantly reduced to 5.9 kN. Copper Specimen shows a 
12.5% decrease in its tensile strength. Before corrosion, it had 2.4 N/mm2 and at the 
end of 90 days, it is 2.1 N/mm2. Stainless Steel Specimen shows 18.26% decrease in 
its tensile strength. It is clear that the ultimate tensile strength of stainless steel has 
reduced significantly from 4.16 N/mm2 before corrosion and at the end of 90 days; it 
is 3.4 N/mm2

                           
. 

Figure 4 shows the graphical representation of variations of tensile property due to 
corrosion effect for a period of three intervals of various specimen combinations with 
its initial strength before the corrosion process (see Fig. 4). In all cases, the graph 

0 2 4 6 8 10 

CFRP-AL 
GFRP-AL 
BFRP-AL 
CFRP-Cu 
GFRP-Cu 
BFRP-Cu 
CFRP-SS 
GFRP-SS 
BFRP-SS 

% of Strength Degradation 

after 90 days 

after 60 days 

after 30 days 

Initial 

Fig. 4. Strength degradation with time progress in the number of days 
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shows the tensile strength decreases gradually with respect to time, from this it is 
evident that the mechanical property degrades due to corrosion. Elongation of the 
materials was also decreased to some extent due to the application of the same tensile 
loads after 90days of corrosion. 
  
4.2 Observations of the potential difference between materials during 

corrosion  

The potential difference between the materials should be minimum or negligible for a 
healthy hybrid composite. The second important thing is the conductivity of 
electrolyte; it depends on its concentration. From below observations, the materials 
were categorized based on the voltage between the materials due to the conductivity 
of the electrolyte.  
 

 

Days 
C (+) / 
Al (-) 
Volt 

C (+) / 
Cu(-) 
Volt 

C (+) / 
Ss (-) 
Volt 

G(+)/ 
Al(-) 
Volt 

G(+)/ 
Cu(-) 
Volt 

G(+)/ 
Ss(-) 
Volt 

B(+)/ 
Al(-) 
Volt 

B(+)/ 
Cu(-) 
Volt 

B(+)/ 
Ss(-) 
Volt 

1 0.54 0.12 0.34 0.09 0.05 0.06 0.43 0.19 0.22 
30 0.37 0.26 0.29 0.09 0.07 0.04 0.26 0.16 0.33 
60 0.04 0.1 0.1 0.02 0.08 0.003 0.13 0.18 0.016 
90 0.05 0.18 0.15 0.015 0.09 0.003 0.032 0.04 0.05 

 

 
 
 
In Table 2, the voltage between all the nine combinations of fiber and metal laminates 
at room temperature were recorded, it was observed that the voltage decreased 
gradually and reached a very low value after 90days. This means the corrosion effect 

Table 2. Voltage Vs Hours of all combinations 
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Fig. 5. Potential differences from day 1 to day 90 
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is high at the beginning and due to the migration of ions, the potential difference 
between the materials gradually decreases and finally come to saturation.  
 
The figure shows the potential difference between Carbon and Aluminum, Carbon 
and Copper, and Carbon and Steel. Among these three combinations of Carbon and 
Aluminum, shows very high potential difference initially when compared with the 
other two. So Carbon Aluminum is the most affected material. Similarly, potential 
difference between Glass and other three metals at room temperature for a period of 
90days.In this graph, Glass/Aluminum shows the highest value, Glass/Steel is in 
second position, and Glass/Copper shows the minimum potential difference as the 
least corroded hybrid composite in the group. The voltage versus time chart of Basalt 
and all three metals for the duration of 90 days, the potential difference is high 
between Basalt and Aluminum in the beginning and decreases gradually to reach up 
to saturation. Basalt/Steel shows lower values than Basalt/Aluminum and higher than 
Basalt/Copper. From the above three groups of observations, it is understood that 
Aluminum is the most corroded material when combining with fibrous laminates. 
Basalt/Aluminum shows the highest potential difference than other two fiber 
aluminum hybrid composites, so the galvanic corrosion effect is more on the Basalt 
/Aluminum hybrid composite than any other combination. 
 
4.3 Weights Before and After Corrosion 

The weights of the individual specimen were taken before and after corrosion, the 
difference in weights was tabulated as shown in Table 3. The percentage of weight 
increased due to absorption of moister for all materials was calculated using the 
formula given below. From the calculations, it could be found that fiber laminates’ 
weights increased little more, and, if we compare this with the metals’ water 
absorption, their corresponding weight increments are negligible. 
 

 

Specimen Initial Weight 
(in grams) 

Weight After 
30 days 

(in grams) 

Weight After                   
60 days 

(in grams) 

Weight After                   
90 days 

(in grams) 
Carbon 19.463 19.007 18.882 18.752 
Glass 25.603 25.335 24.130 24.032 
Basalt 23.186 23.021 23.010 23.003 

Al 34.900 34.900 34.900 34.901 
Cu 113.120 113.120 113.122 113.122 
SS 102.786 102.787 102.788 102.792 

 
 
Calculation of Percentage of weight Change 
                               Wr   = [(Wo – Wt) / Wo] x100 
 

Table 3. Weights Before and After Corrosion 
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Calculation of weight for carbon 
Weight reduction after 30 days  = [(19.463 – 19.007) /19.463] x 100  

= 2.345 % 
Weight reduction after 60 days  = 2.985 % 
Weight reduction after 90 days  = 3.654 % 
 
% of Weight Change after 90 days 
Carbon fiber reinforced composite  = 3.654 
Glass fiber reinforced composite    = 6.13 
Basalt fiber reinforced composite   = 0.789 
Stainless Steel           = 0.00584 
Aluminum               = 0.00286 
Copper                      = 0.00176 

 
 
In Figure 6, the initial weight and final weight of fiber reinforced composites shows 
little increase in slope of lines, whereas the metal layers show straight lines with a 
negligible increase of slope (see Fig. 6). From the graph, we could say that the 
moisture absorption behavior of metals is comparatively very low compared with 
fibers plastic composites. Figures 3 are the evident for the interfacial reaction of 
metals and polymers with its environment (see Fig. 3). 

5 Conclusion 

The resultant parameters obtained are, 
• Percentage of strength degradation due to corrosion 
• Potential difference between each pairs 
• Weight differences before and after corrosion 
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The tensile strength of CFRP-Al reduces 23.10% from its initial strength after 90 days 
and CFRP-Cu it is 13.50% and CFRP-SS it is 16.05%. For the case of GFRP with Al, 
Cu, and SS are 32.65%, 16.66%, and 19.30%, respectively after 90 days. The strength 
degradation of Basalt with Al, Cu and SS are 11.78%, 13.66%, and 10.92, 
respectively. So among all materials, basalt combinations show least corrosion and 
better stability in its strength. 
 
In case of potential difference, the lowest potential difference among the pair is 
Glass/Copper and Carbon/Aluminum has the highest potential difference. The rate of 
corrosion is directly proportional to the potential difference so according to this 
statement Carbon/Aluminum can be considered as the weakest combination because it 
can get corroded faster than any other combination. 
 
Considering the weight differences, Basalt /epoxy shows less moisture absorption 
compare with other materials. A material which absorbs more moisture from 
environment dissolves quickly, its increased concentration of electrolyte inside the 
material accelerate migration of ions. Basalt with epoxy showed better control over 
weight change in absorption than other non metallic composites. Aluminum has good 
corrosion resistance and specific strength than other two metals .So the combination 
of basalt and aluminum , can be recommended as a good hybrid composite with 
corrosive resistant and balanced mechanical strength. The consumption or dissolution 
of constituent material into the components of environment could be controlled by 
proper material selection based their electric potential difference and moisture 
absorption behavior. 
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ABSTRACT. The Multiple Input Multiple output transmission scheme is 
effective technique to enhance the spectral potency of wireless 
communication system. MIMO transmission methods include space–
time block coding (STBC) and spatial multiplexing. Hereinto, STBC 
aims at increasing the bit error rate (BER) performance whereas, 
the spatial multiplexing is meant to reinforce the 
spectral potency. Space-time block coded spatial modulation (STBC–
SM) has been introduced to use the benefits of each spatial modulation 
and coordinate system block codes. To enhance the system 
performance, code words are introduced. The modified code word 
introduces a thought of versatile coefficients into the Modulation of 
STBC-SM. a technique is planned to get the best versatile coefficients. 
Moreover, the primary modified code words may be applied to the 
systems developed from the STBC-SM. Then, STBC-SM system is 
combined with CDMA technology so as to makes the system capable of 
serving high number of users by assigning every user with 
its distinctive PN code. 

Keywords: MIMO, BER, STBC, STBC-SM, Code words, PN Code. 
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1 Introduction 

Optimal design and successful deployment of high-performance wireless networks 
present a number of technical challenges. The demands of the wireless systems are 
increasing in a vast scale. These demands force the designers to design system with 
high capacity, wide bandwidth allocation and with extreme dependability. The 
weakening nature of wireless channel and interference between users are the main 
obstacles that designers have to overcome. Use of multiple antennas at the receiver 
and transmitter in a wireless network is rapidly emerging technologies that guarantees 
higher data rates at longer ranges without consuming extra bandwidth or transmit 
power. 

The use of space time block codes (STBC), with multiple antennas at both the 
transmitter and the receiver, can improve the spectral efficiency and the capacity of 
the communication system. This is because the STBC codes exploit the spatial 
diversity. On the other hand, the channel state information (CSI) is extremely 
important at the receiver in STBC systems because the CSI is used in the decoding 
algorithm. Thus, if the CSI is not recognized at the receiver the whole system 
performance will be extremely low.  

 There have been many schemes that combine STBC and spatial modulation 
systems, the spatial modulation are an interesting scheme that improve the bandwidth 
allocation and enhance the BER.  

 Recently a combination a between STBC and CDMA has been introduced. The 
CDMA is very interesting technique with very promising advantages. CDMA system 
can serve many users in a very narrow bandwidth, and can achieve a very good BER. 
However, the inter carrier interference (ICI) is the major problem in CDMA. This 
problem can be overcome by choosing a very long pseudo code (PN).   

 In CDMA environments, the number of users affects the performance of the 
system especially when the system channels are frequency-selective-fading channels. 
These systems suffer from multiple-access interference (MAI). In such systems the 
maximum likelihood (ML) receiver treats MAI signals as additive white Gaussian 
noise (AWGN). So, it is extremely important in CDMA systems to suppress the MAI. 
In our system we combine the STBC, spatial modulation and CDMA together. 

STBC-SM is a system which combines between Space Time Block Coding STBC 
and Spatial Modulation (SM). In this scheme, the transmitted data is relies on the 
space, time and antenna indices. STBC-SM takes the advantage of this combination to 
achieve high spectral efficiency which is realized using antenna indices to rely 
information. Moreover, STBC-SM is optimized for diversity and coding gain to 
attenuates the BER which is the done using the space and time domains. Low 
complexity maximum likelihood (ML) decoder is employed in this scheme which 
gains from the orthogonality of the STBC code. 

Code division multiple accesses could be a new idea exploitation channel 
access technique through a style of multiplexing that permits multiple signals 
occupying single channel and optimizing the offered information measure. This 
allowed for dramatic development to wireless communication during this century and 
gained a wide spread international use by cellular radio system. 

The paper is organized as following: Section 2 presents the work associated with 
STBC-SM (Space Time Block Coded Spatial Modulation). Section 3 gives System 
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model and proposed STBC-SM using various Modulation Schemes like PSK, QAM. 
Section 4 deals with simulation results of the proposed STBC-SM using CDMA and 
conclusion area unit represented in section five. 

2 Related Work 

A new MIMO transmission scheme called Space time block coded spatial modulation 
(STBC-SM). It combines spatial modulation (SM) and space-time block coding 
(STBC to require advantage of the benefits of both while avoiding their drawbacks. 
Within the STBCSM scheme, the transmitted info symbols are enlarged not solely to 
the space and time domains but also to the spatial (antenna) domain that corresponds 
to the on/off standing of the transmit antennas offered  at the space domain, and so 
both core STBC and antenna indices carry information [1].  

A general technique is given for the design of the STBC-SM scheme for any 
number of transmits antennas. Besides the high spectral efficiency advantage 
provided by the antenna domain, the proposed scheme is additionally optimized by 
deriving its diversity and coding gains to exploit the diversity advantage of STBC. A 
low-complexity maximum likelihood (ML) decoder is given for the new scheme 
which profits from the orthogonality of the core STBC. A super -orthogonal space-
time (ST) trellis codes with rectangular signal constellations for wireless 
communications with a spectral efficiency of 4 bits/s/Hz.  A new class of space-time 
codes called super-orthogonal space-time trellis codes. These codes combine set 
partitioning and a super set of orthogonal space–time block codes in a systematic way 
to provide full diversity and improved coding gain over earlier space–time trellis code 
constructions [2]. 

An Orthogonal designs have been used, which may succeed full transmit diversity 
and have a very simple decoupled maximum-likelihood decoding algorithm. It 
reflects the bandwidth efficiency of the employed space–time block code created from 
the orthogonal design [3]. 

This technique used to derived an optimal detector for the so-called spatial 
modulation (SM) performs considerably  higher than the initial (∼ four dB gain), 
by account a closed kind expression for the common bit error chance. As well, it 
shows that SM with the optimal detector achieves performance gains (∼ 1.5−3 dB) 
over popular multiple antenna systems, making it an excellent candidate [4]. 

A combine of transmit antennas are chosen out of the whole transmit antennas to 
send Alamouti’s STBC, whose 2 signal symbols are drawn from 2 completely 
different constellations, and therefore the antenna pairs activated in numerous code 
words are moving cyclically on the whole transmit antenna array. To take advantage 
of the variety advantage of Alamouti’s STBC, the optimization of STBC-CSM is 
given by maximizing its committal to coding gain [6]. 

An optimum transmit structure using STBC instead of spatial modulation(SM) in a 
multiple-input multiple-output (MIMO) transmission technique. Based on 
transmission optimized spatial modulation (TOSM), selects the best transmit structure 
that minimizes the average bit error probability (ABEP) [7-9]. 
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A Golden code for 2x 2 space time block code that achieves the optimal diversity- 
multiplexing gain tradeoff for a multiple antenna system. Double Space Time 
Transmit Diversity (DSTTD) is an open loop MIMO system with 4 transmits 
antennas. DSTTD achieves the best performance in rich scattering channels, spatial 
correlation degrade the performance [10-12]. 

The aim of this paper is to improve the performance of STBC-SM (Space Time 
Block Coded Spatial Modulation) using CDMA Technology with modified code 
words. 

 

3 System Model and Proposed Method 

STBC-SM is a system which combines between Space Time Block Coding STBC and 
Spatial Modulation (SM). In this scheme, the transmitted data is relies on the space, 
time and antenna indices. STBC-SM takes the advantage of this combination to 
achieve high spectral efficiency which is realized using antenna indices to rely 
information. Moreover, STBC-SM is optimized for diversity and coding gain to 
attenuates the BER which is the done using the space and time domains. Low 
complexity maximum likelihood (ML) decoder is employed in this scheme which 
gains from the orthogonality of the STBC code[29]. 

 

3.1 TRANSMITTER OF STBC-SM 

The transmitter of STBC-SM system is shown in figure 1. 

 
Fig. 1. Block Diagram of STBC-SM Transmitter 

The transmitter side of one user only for the sake of simplicity. User knowledge are 
regenerated from serial to parallel then fed to the modulator. The STBC encoder will 
then change the data stream according to the generating matrix of the encoder. Spatial 
modulation mapper divides the data to index and data to be modulated followed by 
STBC code. 
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3.2 STBC ENCODER 

Space Time Block Coding (STBC) could be a technique that's used inside wireless 
communication networks for the aim of transmitting multiple copies of 
one information stream across several antennas As a result, the various received 
versions of that information may be utilized to assist rising the data-transfer reliability 
rating. 

 
Fig. 2. STBC Encoder 

Alamouti introduced the primary style for the STBC in 1998. The Alamouti 
STBC scheme uses two transmit antennas and Nr receives antennas and 
can accomplish a most diversity order of 2Nr. A diagram of the Alamouti frame of 
reference  encoder is shown in Figure 2. 

In the encoder is the two modulated symbols  and  in each encoding 
operation and sent up to the transmit antennas in the form of a matrix as follows: 

 

                                                               (1) 
 
where  is sent from the first antenna and  from the second antenna in the first 

transmission period.  Whereas  is sent from the first antenna and from the 
second antenna in the second transmission period. The two rows and columns of S 
matrix are orthogonal to each other. 

3.3 STBC-SM Mapper  

In the STBC-SM scheme, Alamouti’s STBC is chosen because the core 
STBC. each STBC symbols and therefore the indices  of the transmit antennas, 
from that these symbols are transmitted, carry info. Wherever the columns and rows 
correspond to the transmit antennas and therefore the symbol intervals, respectively. 
Generally, two symbols x1 and x2 are transmitted, which form a set of the code words 
of STBC-SM if four transmit antennas are used 
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Every two STBC-SM code words ( = 1,2) is a one STBC-SM codebooks 

( ,𝑖 = 1,2). 𝜃 is a rotation angle to be optimized for a given modulation scheme to 
ensure maximum diversity and coding gain at the expense of expansion of the signal 
constellation. 

The spectral efficiency of the STBC-SM scheme for four transmit antennas 
becomes 

 bits/sec/hz.          (2) 
An important design parameter is the minimum coding gain distance (CGD) 

between two STBC-SM code words (matrices). The minimum CGD in any code 
should be maximized to achieve better performance in term of BER.  The minimum 
CGD between two codebooks is defined as:  

 ( , ) =                                        (3)  

And the minimum CGD of an STBC-SM code is defined by:  
(X)=                                              (4) 

3.4. STBC-SM DESIGN 

Unlike in the SM scheme, the number of transmit antennas in the STBC-SM scheme 
need not be an integer power of 2, since the pairwise combinations are chosen from 
𝑛𝑇 available transmit antennas for STBC transmission. This provides design 
flexibility. However, the total number of code word combinations considered should 
be an integer power of 2.  

The design of STBC-SM includes [29], 
1. Determine the total number of transmitter antennas  and calculate the number of 

possible antenna combinations for the transmission of Alamouti’s STBC.  
2. Calculate the number of code words in each codebook      

 

3. Start with the construction of  which contains 𝑎 noninterfering code words.   
4. Using a similar approach, construct  for 2 ≤ 𝑖≤𝑛 by considering the following 

two important facts:  
a) Every codebook must contain non-interfering code words chosen from pairwise 

combinations of available transmit antennas.   
b) Each codebook must be composed of code words with antenna combinations 

that were never used in the construction of a previous codebook.  
5. Determine the rotation angles for each  , 2 ≤𝑖≤𝑛.  

There are two cases to take advantages of the system of STBC in the best shape 
Case 1 -  ≤ 4: We have, in this case, two codebooks and  and only one 

non-zero angle, say 𝜃, to be optimized. It can be seen that  ( , ) is equal to 

the minimum CGD between any two interfering codewords from and .   
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Case 2 - > 4: In this case, the number of codebooks, 𝑛, is greater than 2. Let the 

corresponding rotation angles to be optimized be denoted in ascending order by = 

0 < < <⋅⋅⋅< <𝑝𝜋/2. 
If four transmitter antennas and 2bits/hz transmission are used, mapping rule for 

BPSK modulation is given by the following table, 
Table 1 shows the mapping of STBC Codes to the antenna indexes. For example if 

the bit 0100 is transmitted, the MSB represents the antenna indices so 01 represents 
2nd

Table 1 Mapping rule for STBC-SM (BPSK Modulation) 

 antenna and 00 represent the first constellation point of BPSK. 

 
Similarly for QAM Modulation, Table 2 shows the mapping of STBC Codes to the 

antenna indexes. For example if the bit 0100 is transmitted, the MSB represents the 
antenna indices so 01 represent 2nd antenna and 00 represent the first constellation 
point of QAM. 
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Table2 Mapping Rule for STBC-SM (QAM Modulation) 

 

3.4.1 Modified Code word 

The modified code word for STBC-SM is introduced after modulation. The flexible 
coefficients are added to the code words in order to obtain better system performance. 
Let a and b be the coefficients it should satisfy the following equation 

         (5) 
Then the modified code word for the STBC-SM system is 

 
*b   

where 1<a<b. 
 

3.4.2 Rotation Angle 

The rotation angle of the STBC-SM system is given by 
        (6) 

Where ‘n’ represents the number of code books. 
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Combining all three techniques results in better system performance and the block 
diagram for STBC-SM-CDMA is given in figure 3 where c1, c2… Cn represents the 
pseudorandom code which is to be added with the modified code word. 

 

 
Fig. 3. STBC-SM using CDMA 
 

3.4. STBC-SM RECIVER 

To extract the Information needed the receiver performs the following process 
includes Demodulation, Code acquisition and lock, Correlation of code with signal 
and Decoding of Information data . 

 
Fig. 4. STBC-SM Receiver 
The block diagram of the STBC-SM receiver is shown in Figure. 4. STBC-SM 

with transmit  and receive antennas   is considered in the presence of a quasi-
static Rayleigh flat fading MIMO channel [8]. The receiver matrix, Y can be 
expressed as:  

            (7)  

STBC-SM Transmitter To antenna 
C
 

C
 

C
 

C
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where 𝜖𝑋 and 𝜇 is a normalization factor to ensure that 𝜌 is the average SNR at 
each receive antenna. It is assume that H remains constant during the transmission of 
a code word and takes independent values from one code word to another. H is known 
at the receiver, but not at the transmitter.   

The associated minimum ML metrics  and  for and  are; 
respectively.  

    (8) 

   (9) 

Since  and  are calculated by the ML decoder. 
Combining space-time coding, spatial modulation and CDMA techniques can 

benefit from the advantages of the three techniques. The proposed system can achieve 
high BER due to the use of spatial modulation and Alamouti STBC since it’s well 
known that Alamouti STBC can reach small values of BER because it allows for 
transmit diversity. Adding spatial modulation makes the system less vulnerable to the 
channel state because it reduces the number of bits being transmitted. It reduces the 
modulation order as some of the bits are transmitted through the transmit antenna 
location. 

After the STBC spatial modulation is done, the only remaining part in the 
transmitter is the CDMA part. This is done by defining PN code using Hadamard 
code built in function and then defining a code for each user. In our case we 
considered two users only for programming simplicity- then spread each bit in the 
user data by its PN code. The next step is to send the data over uncorrelated Rayleigh 
fading channels. By multiplying each data with its corresponding channel, the 
received signal is calculated. At the receiver side, the received signal is multiplied by 
its corresponding PN code to dispread the data. 

 

4 RESULTS AND SIMULATION 

Simulation of STBC-SM using CDMA technology is implemented using MATLAB.  
Before designing the STBC-SM model using CDMA technology with modified 

code word, there are some basic parameters should be calculated using the algorithm 
given in the Chapter 3. The parameters includes  
1. Number of Transmit Antennas ‘ ’,  

2. Number of code words in a codebook ‘ ’,  

3. Total number of codebooks ‘n’,  
4. Modulation Order ‘M’ 
5. Minimum coding gain distance ‘ ’ and 
6.  Spectral efficiency ‘S’. 
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These parameters are calculated with the formulas given in the previous chapters. 
Hence the parameters are calculated and tabulated in Table 3 is given by 

Table 3 Parameters of STBC-SM System for Different Transmit Antenna. 

  

n 

 

S 

 Spectral 

Efficiency M=2 M=4 M=6 

3 2 2 12 11.45 9.05 

 

4 4 2 12 11.45 9.05 

 

5 8 4 4.69 4.87 4.87 

 

6 8 3 8.00 8.57 8.31 

 

7 16 6 2.14 2.18 2.18 

 

8 16 4 4.69 4.87 4.87 

 

 
The simulation started by generating random data to generate random data to be 

modulated. The data is generated to each user individually. Each user data is 
modulated using the same algorithm at the transmitter side. In this STBC-SM system 
4 transmitter and 4 Receiver antennas are used. 

After generating the data, it is modulated using the phase shit keying (PSK) or the 
quadrature amplitude modulation (QAM).  

Once the bits are modulated using either PSK or QAM Modulation, it is then 
transmitted to STBC (Space Time Block Code) Encoder. Then the bits are mapped 
using STBC-SM mapping based on the modulation as previously explained. 

 
If four transmit antennas are used, two symbols are transmitted from STBC 

encoder, which forms the set of four code words for the STBC-SM system based on 
the modulation technique. 

For example if bit ‘0 0 0 0’ is transmitted along the STBC-SM system, the first two 
bits ‘0 0’ represents the antenna indices which is transmitted along antenna 1 and the 
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next two bits are mapped according to their modulation scheme. If BPSK modulation 
is used, the set of code word for STBC-SM system is given by  

 

 
Similarly for QAM modulation, the code words are given by, 
 

 

 

Based on the equation (6) the optimal rotation angles and flexible coefficients for 
different modulation schemes are obtained and it is tabulated in table 4. 

After the STBC spatial modulation is done, the only remaining part in the 
transmitter is the CDMA part. This is done by defining PN code using Hadamard 
code built in function and then defining a code for each user. In our case we 
considered two users only for programming simplicity- then spread each bit in the 
user data by its PN code. 

 

Table 4 Optimal choice of Flexible Coefficients and Rotation angle. 

 
 
 
 
 
 
 
 
 
 
 
 
By multiplying each data with its corresponding channel, the received signal is 

calculated. At the receiver side, the received signal is multiplied by its corresponding 
PN code to dispread the data.. Then the maximum likelihood algorithm is used to 
recover the transmitted signal. A comparison between the transmitted signal and the 
received signal is formed, to check the system BER. 

 

Modulation Flexible 

Coefficient 

Rotation 

Angle(rad) 

BPSK 0.95 1.57 

QPSK 0.77 0.66 

8PSK 0.86 0.28 

16PSK 0.82 0.14 
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Fig.5. BER Performance of STBC Alamouti using BPSK 

Figure 5 shows BER for STBC Alamouti with binary PSK modulation. From the 
plot it is clear that BER starts at approximately  at 0 Eb/No and reached  at 
10 Eb/No. 

 
 
Fig. 6.  BER Performance of STBC-SM using BPSK 
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Figure 6 shows BER for STBC-SM with binary PSK modulation. From the plot it 

is clear that BER starts at approximately  at 0 Eb/No and reached  at 10 
Eb/No with modified code word at coefficient (0.95) and rotation angle(1.57) 

 

 
 

Figure 7 BER Performance of STBC-SM using 16 QAM 

 
Figure 7 shows BER for STBC-SM with QAM modulation. From the plot it is 

clear that BER starts at approximately  at 0 Eb/No and reached  at 10 
Eb/No with modified code with coefficient(0.73) and rotation angle(0.19). 
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Fig. 8. BER performance of SM- STBC – CDMA coding for CDMA code length of 8 bits, 
BPSK modulation. 

 
Figure 8 shows BER for STBC-SM-CDMA with binary PSK modulation and 

CDMA code length of 8 bits. From the plot it is clear that BER starts at approximately 
 at 0 Eb/No and reached  at 8 Eb/No with modified code word (Flexible 

Coefficient ‘a’ =0.73) and optimal rotation angle(0.19 rad)This proves that the system 
has promising performance with very low BER and acceptable throughput. 
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Fig. 9. BER Comparisons of Various Techniques 

 
Figure 9 shows that various BER plots of STBC and  it is clear that STBC-SM 

using CDMA technology with the code length of 8 Bits and BPSK modulation with 
modified code word  flexible coefficient of  a=0.88 and optimal rotation angle(1.57 
rad) gives better BER performance. 

 

5.  CONCLUSION 

The code word is an essential part of STBC-SM scheme which influences the BER 
performance directly. Modified code word with flexible coefficient and rotation angle 
for Space time Block coded Spatial Modulation was designed. It improves the 
minimum coding gain distance and BER performance of the STBC-SM scheme. With 
the flexible coefficients of STBC-SM and CDMA technology is combined, in order to 
use narrow bandwidth for many users and achieved good BER performance. 
Extensive simulation study has been conducted and the results indicate that by 
proposed system STBC-SM with modified code word has better BER performance 
over other techniques. 
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Abstr act. Rotational inverted pendulum (RIP) is widely used as a benchmark 
system in assessing various control strategies. Though a Proportional-Integral-
Derivative (PID) controller is widely used control strategy, it is not 
recommended for the inverted pendulum due to the difficulties in tuning PID 
parameters. This paper presents Sliding Mode Controller (SMC) and Fuzzy 
Sliding Mode Controller (FSMC) for stabilizing the RIP. SMC is applied for 
the stabilization and robust control of RIP based on pole placement method. 
The drawbacks of SMC in terms of high control gain and chattering are 
overcome by FSMC. These controllers are applied to the RIP in real-time and 
their performance is compared on the basis of Pendulum regulation. 

 jnandhagopal@gmail.com@gmail.com 

Keywords: Rotational Inverted Pendulum, PID, SMC, FSMC 

1   Introduction 

Inverted pendulum is an under- actuated mechanical system with high nonlinearity 
and an open loop unstable system. It is a benchmark system for validation of classical 
and contemporary control techniques. Its applications range from robotics to space 
rocket guidance systems which move away from the gravity. Mostly, inverted 
pendulum system is used to illustrate ideas in linear control theory and the control of 
linear un-stable systems.  

Various control strategies such as PID(Proportional Integral Derivative) [1], LQR 
(Linear Quadratic Regulator), SMC (Sliding Mode Controller), FLC (Fuzzy Logic 
Controller) [2]   have been discussed in the past for the Inverted pendulum system 
.Variable structure controller was implemented for the stabilization and robust control 
of the double inverted pendulum by using the pole placement method. In order to 
overcome the drawback of chattering of the controller, the sliding mode control was 
proposed in the simulation of double inverted pendulum system [3]. Fuzzy sliding 
mode controller (FSMC) and the additional compensator is presented for a Rotational 
Inverted Pendulum position control which in turn provides the characteristics of 
insensitivity and robustness to uncertainties and external disturbances [4]. From the 
literature survey, it is understood that FSMC is a widely used control strategy to 
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overcome the effect of chattering. Hence FSMC is attempted in this work to control 
the rotational inverted pendulum (RIP) system.  

Most of the papers in the literatures demonstrated only simulation results and in 
this paper experimental verification of the control strategy is demonstrated. Results 
prove the effectiveness of the FSMC for rotational inverted pendulum for swinging up 
and balancing control. The paper is organized as follows.  Section 2 briefly explains 
about the Mathematical modeling of rotational inverted pendulum. Section 3 briefs 
about the controller design. Simulation results are discussed and presented in section 
4. Experimental results are discussed and presented in section 5. Finally, the last 
section concludes the paper. 

2. Rotary Inver ted Pendulum – Mathematical model 

The rotary inverted pendulum is classic example of a highly unstable under-
actuated non-linear control problem and the studies carried out are design, 
implementation and development of control for the same. The system consist of two 
parts i.e. an arm and a pendulum. The main objective is to keep the pendulum in 
upright position of unstable equilibrium. The second one is to keep the arm at a 
particular position (angular position) while performing the primary task. Figure 2.1 
shows the schematic diagram of RIP system, which elucidates the angles made by the 
arm and the pendulum and α respectively ;( m- Pendulum’s mass; L- Pendulum’s 
length; r- Arm’s length) 

    

Lsinα
B

Lcosα
Pendulum

•

α

A x

O
θ

•

θ

y

z

α

arm

  

Fig. 2.1 Swing up/Balance closed loop system   Fig. 2.2 Schematic diagram of an RIP 
 
 
 
The dynamic equation describing a rotary inverted pendulum is derived either by 

Newtonian methods (using free body diagram) or the Euler-Lagrange method. 
Modeling of the system is by applying the Euler-Lagrange to the Lagrangian. The 
Lagrangian is the difference between kinetic and potential energy (L=K-P). 

Accurate mathematical models of the pendulum system can be developed assuming 
that there is no excess stiction (static friction), backlash or bearing slack present. 
These nonlinearities make accurate modelling and control of the system a difficult 
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task. The model of rotary inverted pendulum is shown in Fig 2.2. α and θ are the 
coordinates which indicate the pendulum angle and the arm angle as shown in the Fig 
2.1. The mathematical model of the system can be obtained from the velocities of the 
pendulum. Potential energy: The potential energy in the inverted pendulum is gravity. 
Thus, 

                                                    (1)
  

Kinetic energy: The Kinetic Energies in the Inverted pendulum due to the rotating 
arm, the velocity of the point mass in the x and y – direction and the rotating 
pendulum around the centre of mass. Total kinetic energy,               

        (2) 

                                    (3) 

                                           (4) 

     (5)      

           (6)                      

      (7) 

                      (8) 

   (9) 

Where, is the moment of inertial of the 
pendulum about its centre of mass; 
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     (10) 

                                      (11) 

Lagrangian (L) can be found using (1) and (11),  

L =  K.E. – P.E. =  T – V  

      (12) 

Since there are two generalized coordinates θ and α, there are two equations 
according to Euler – Lagrangian Formulation.Thus the equations of motion of the 
system are, 

                                            
   (13a) 

                                                                     (13b) 

The equations (13a) and (13b) can be written simply as 

 

    (14)                                          

Taking Laplace transform of (14) and hence the transfer function model of the system 

between pendulum angle(α) as output and voltage (Vm

     

) as input  is given as  

                         (15) 

Consider the linearized differential equations 13a and 13b and rewriting the equations 

as                                                                                  (16a)              

                                                                                          (16b)   

And                          
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From the above state model is obtained as 

                                        (17)        

                                                              (18)              

3.   Proposed Controller  

3.1 SMC 

 
Sliding Mode Control (SMC) has been applied to nonlinear systems and it is 
considered as an effective approach for the control of the system with uncertainties. In 
sliding mode control state feedback control structure along with the switching term 
(sgn function) is applied to nullify the effects of uncertainties [7]. A drawback of the 
sliding mode is that the intermittent control signal which excite high frequency 
fluctuations of control signal of the system. This lead to “chattering”, which cause 
high wear of moving mechanical parts and thus chattering needs to be avoided by all 
means. 

 

3.2 FSMC 

The basic strategy of the FSMC is to force the system state to stay in sliding surface, 
so that the system on the sliding surface is insensitive to disturbances. In FSMC 
design, a fuzzy sliding surface is deployed in the design of SMC. This is done by 
replacing the discontinuous term Ksgn(S) by an Fuzzy inference system. 
      T( ) = {NB,NM,ZE,PM,PB} 
Where T(S ̃) is the term set of S ̃ and NB,NM,ZE,PM and PB are labels of fuzzy sets, 
which are negative big, negative medium, zero, positive medium and positive big 
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respectively. The control output u and the labels of the fuzzy sets are defined as T( ) 
= {SR,S,M,B,BR} 
Where T(u ̃) is the term set of u ̃  and SR,S,M,B and BR are the labels of fuzzy sets, 
which are Smaller, Small, Medium, Big and Bigger respectively. The membership 
functions of these fuzzy sets are shown in Figure 2 and 3. Rule are given as  
R1 = If S is NB, then ufs is bigger. 
R2= If S is NM, then ufs is big. 
R3= if S is ZE, then ufs is medium. 
R4= if S is PM, then ufs is small. 
R5= if S is PB, then ufs is smaller 

NB NM

µ
ZE PM PB

-8 -4 0 4 8       

SR S

µ
M B BR

-20 -10 0 10 20-30 30  
Fig 3.1 Membership function - S                    Fig 3.2 Membership function – u 

4.    Simulation Results 

The mathematical model of the rotational inverted pendulum defined by equation 17 
and 18 are simulated using the parameters listed in Table 4.1 in MATLAB 
/SIMULINK. Simulations are conducted for open loop and closed loop rotational 
inverted pendulum system. 

 

TABLE  4.1 RIP Parameters                         Table 4.2 Comparison of Results 

Parameter Value 
Jeq 0.0036 kg/m2 
M 0.125 Kg 
R 0.215m 
L 0.1675m 
G 9.8m/s2 
F 0.1285/Ω 
Beq 0.0040 kgm2 
Km 6.05389 V/rad 
Kg 0.0822 Nm/A 

Controller Hitting time (sec) Chattering 
SMC 0.397 0.6537 
FSMC 4.656 0.000862 
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Fig 4.1 Pendulum Position                                             Fig 4.2 Arm Position 

The comparison of parameters in terms of hitting time and chattering magnitude 
for SMC and FSMC is shown in Table 4.2. Pendulum position is shown in Fig 4.1 
and Fig 4.2 shows the response of the arm position. Fig 4.3 demonstrates the control 
signal from FSMC which is smooth and Fig 4.4 indicates the  sliding surface ‘S’. 

 

5. Exper imental Results 

In this study, control of rotational inverted pendulum system is demonstrated using 
SMC and FSMC.  There are two control loops: balance control loop and a swing-up 
control loop. Swing up controller drives the pendulum to its upright position from the 
equilibrium position. Then the balance controller drives the rotary arm to fix the 
pendulum in its inverted position. It is implemented using SMC and FSMC technique. 
Balance controller is used to balance the pendulum in its inverted position. Modeling 
of pendulum is derived using Lagrangian principles and the swing-up controller is 
designed using the pendulum model and a Lyapunov function. SMC and FSMC is 
implemented in Lab VIEW platform and the following hardware is required to run the 
Rotary Pendulum Trainer (ROTPENT). PC is equipped with either NI-ELVIS I or an 
NI E-Series or M-series DAQ card., NI ELVIS II, Quanser Engineering Trainer 
(QNET) module. LabVIEW 8.6.1 with DAQmx  

The block diagram representing the swing up controller and the balance controller 
is given in Fig 5.1 and Fig 5.2 indicates the layout of QNET-ROTPENT with its 
elements. Table 5.1 provides the factors of the QNET-ROTPENT system. 

The experimental results on RIP system with swing up and balance control 
algorithm is discussed in this section. The pendulum spins into the inverted position 
after several spins as shown in the results. The amplitude of α increase for a while 
before it reaches the reference position. FSMC plays a balancing control to keep the 
pendulum in the inverted position, when the disturbance is given to the arm angle θ. 
The robustness of QNET-ROTPENT is demonstrated by the designed SMC and 
FSMC. Once pendulum angle becomes zero, the system is closed-loop stable and the 
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pendulum fluctuates around the point α at zero. The arm periodically adjusts its 
position. 

 

 
Fig 5.1 Swing up/Balance closed loop system 

TABLE 5.1 ROTPENT parameters 

    

 

                        

                   Fig 5.2 General layout of QNET ROTPENT 

 

 

Parameter Value 

Jeq 0.0036 kg/m2 

M 0.125 Kg 

R 0.215m 

L 0.1675m 

G 9.8m/s2 

F 0.1285/Ω 

Beq 0.0040 kgm2 

Km 6.05389 V/rad 

Kg 0.0822 Nm/A 

1405



 
Fig 5.3 Time response of Pendulum angle in FSMC 

Figure 5.3 shows the Arm angle, Pendulum angle and Pendulum energy for the 
FSMC of Rotary inverted pendulum system. Figure 5.4 shows the control voltage 
generated in the FSMC of Rotary inverted pendulum system. 
 
 

 
Fig 5.4 Control Voltage Vs. Time  

6  Conclusion 

In this paper, SMC and FSMC is designed and their performance is compared using 
MATLAB/SIMULINK. From the simulation results it is evident that FSMC 
performance is better in stabilizing the pendulum position with smooth control effect 
without chattering. Experimental results with the Lab based QNET ROTPENT( 
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Rotational Inverted Pendulum system) again demonstrated the effectiveness of FSMC 
in stabilization control of rotational inverted pendulum  
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Abstr act  DC-DC Converter plays a vital role in various applications such as 
medical instruments, electric machines, aviation. This work projects the concept 
of super lift converter. Super lift converter is a type of DC-DC converter in 
which the output voltage increases in a progressive range. The converter 
proposed is Negative Output Super Lift Luo Converter (NOSLLC).  The 
NOSLLC converts the positive input voltage into a negative output voltage in 
geometric progression. The state space model of NOSLLC is carried out to 
check the stability of the system. Frequency analysis is done using Bode and 
Nyquist plots. The stability is inferred from these plots and the results are 
verified using simulation and validated with theoretical calculations. 

Keywords: NOSLLC, negative output, state space averaged model. 

1   Introduction 

DC-DC converter is an electrical circuit which converts one voltage level to another 
by storing the energy temporarily and releasing it to the output at different levels. The 
converters such as buck, boost and buck- boost converter which produces different 
voltage levels during its operation. voltage lift technique has been widely used in 
electronic devices. This technique effectively overcomes the effects of parasitic 
elements and greatly increases the output voltage. NOSLLC is a type of DC-DC 
converter that employs super lift technique in which the output voltage increases in 
geometric progression. The stability of this system is carried out using state space 
model. 
     Section 2 shows the overview of proposed work. Section 3 deals with modes of 
operation of NOSLLC. Section 4 represents the simulation results of NOSLLC with 
different waveforms. The stability of NOSLLC using state space model and transfer 
function is carried out in Section 5 and 5(a). Further the stability analysis using 
transfer function and conclusion is showed in Section 6 and Section 7. 

2   Overview 

Fig 1 shows the block diagram of proposed system. The positive output voltage is 
converted using NOSLLC and produces a negative output voltage. 
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Fig.1. Block Diagram of proposed system 

  
The stability of NOSLLC is carried out by state space model and transfer function. The 
obtained transfer function is simulated and corresponding Bode and Nyquist plot is 
analyzed to determine its stability. 

 3     Operation of NOSLLC 

The operation of NOSLLC is carried out with two modes- ON state and OFF state. The 
modes of operation have been explained with the following diagrams. It consists of DC 
supply voltage Vin, capacitors C1 and C2, inductor L1, power switch S, freewheeling 
diodes D1 and D2 and the load resistance R. During the ON period i.e, at DT interval  
when the switch ‘S’ is turned ON, voltage across capacitor C1 is charged. Current 
flowing through inductor L1 increases with slope Vin /L1 and decreases with slope – 
(Vo –Vin)/L1 during switch-off (1-D) T. 

 
 

Fig.2. Circuit diagram of NOSLLC 
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Fig.3. During ON state of NOSLLC 
     

     
Fig.4. During OFF state of NOSLLC 

                                                                  
During ON state, the switch ‘S’ is closed and the supply flows through the inductor L1 
and C1 charges during this time ,the capacitor C2 produces a load voltage.  
Therefore, for ON time KT the change in current in 𝐿1 will be 
                                       
                                                                                                                                                                        
∆𝑖𝐿1 = 𝑉𝑖

𝐿
𝐾𝑇KT                                                 (1) 

 

During OFF state, when the switch ‘S’ is open, the output voltage is boosted up by 
discharging the inductor L1 and capacitor C1. 
The voltage drop across 𝐿1 is, 
 
                                       𝑉𝑖𝑛 − 𝑉0 V0  (or)  – (V0-Vin
 

) 

Since, V0 > V
 

in 
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Therefore, the current through inductor  L1 decreases by -(V0-Vin

 

)/L.  . Also, we know 
that the switch off period is (1-K)T. 

Hence change in current, 
 
   

                                      (2)  
We know,   
  
                            
 
Therefore,     

                               
 
By simplifying,  
 

                                  
Rearranging,  
 

                                                 (3) 
 

  4  Simulation Results                                                                  

The simulation of NOSLLC is shown. The corresponding values for each component 
given and the simulation is carried out. The output voltage produced across the load is 
negative. 
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Fig.5.Simulation of NOSLLC 

The output voltage is measured across the resistor with voltage measurement blocks 
from the library. The input voltage given is 12v with 67% duty cycle and the output 
voltage obtained is -32v. 

 
Considering the corresponding values for each elements such as, 

 

Table 1. Corresponding values of NOSLLC 

 
Parameters  Values  
Inductor (L) 2 × 10−3𝐻 
Capacitor (C2 2 × 10−6𝐹  ) 
Capacitor (C2 50 × 10−6𝐹 ) 

Resistor (R) 50Ω 

Duty cycle (d) 0.25 

 
 

 
Fig.5(a). Input Voltage 
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The input voltage waveform is shown in Fig 5(a). Here the input voltage is given as 
12 V. 

 

 
Fig.5(b). Input Current 

 
The input current is shown in Fig 5(b). The flow of current is through MOSFET, 
where the gate pulse is given with a duty ratio of 67%.   

 

 
Fig 5(c). Inductor Current (L1) 

 
During turn ON and OFF period, the inductor gets charged and discharged. The 
current through inductor is shown in Fig 5(c). 

 

 
Fig 5(d). Capacitor Voltage (C1) 

 
The capacitor voltage is shown in Fig 5(d). The capacitor charges and discharges 
when the switch is turned ON and OFF respectively.  
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Fig 5(e). Capacitor Voltage (C2) 

  
During turn ON period, the capacitor C2 discharges through load and during turn OFF 
period the capacitor gets charged by the discharge of inductor and capacitor C1. 

  
. 

 

 
 

Fig 5(f). Output Voltage 
 
The output voltage across the load is -32 V. The waveform of load voltage is 

shown in Fig 5(f). During OFF state the inductor L and capacitor C1 gets discharged 
so that the voltage across load increases. 

5    State Space Model of Negative Output Super lift Luo 
Conver ter  (NOSLLC). 

State space analysis is the best method for the analysis and design of control systems. 
The conventional and old method for the design and analysis of control systems is the 
transfer function method. The transfer function method for design and analysis had 
many drawbacks such as it is defined under zero initial conditions. It cannot be 
applied to multiple input multiple output systems, It does not give any idea about the 
internal state of the system. The state variable analysis can be performed on any 
systems and this analysis is easy to perform in computers. In state space analysis, the 
interesting feature is that the state variable of the system need not be a physical 
quantity. Variables that are not related to the physical quantities associated with the 
system can be also selected as the state variables. 

 Fig 2 shows a negative output super lift luo converter with x1 and x2 are state 
variable, where x1 is the inductor current and x2 is the capacitor voltage. With the 
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assumption of circuit elements, two switched models are shown in Figure 3 and figure 
4. In the DT interval the state equation in matrix form are  

 
 
 
During the (1-D)T interval, the state equation in matrix form are, 
 
 

      
 
Applying state space averaging, the coefficient matrix, A is 
 

 
 
The averaged source coefficient matrix is 
 

 
 

5.1    Der iving Transfer  Function Model From Linear  State Space Model  

 The state space equation is given by, 
 
 
                                      X =̇AX+BU                               (1.8) 
                                     Y =̇CX+DU                                (1.9) 
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Taking laplace transform and simplifying it 
    
  Y(s) = [C(sI – A)-1B+D] U(s)                  (1.10) 
                           
On simplification, the equation is obtained as ,               

                                                                      

 
 

Therefore, by substituting the corresponding values for each elements, the resultant 
transfer function is obtained in eqn (1.19) 

                                                                                                                                     
                        𝑌(𝑠)

𝑈(𝑠)
= 0.1𝑆−9.375

5×10−6𝑠2+2×10−3𝑠+28.125
               (1.12) 

6      STABILITY ANALYSIS OF NOSLLC USING TRANSFER   
FUNCTION 

The stability of the system is analyzed by Routh’s stability criterion which determines 
the number of closed loop poles in the right-half s- plane. 

Considering the Quadratic polynomial from the transfer function obtained in Eqn 
(1.19) 

5 × 10−6𝑠2 + 2 × 10−3𝑠 + 28.125 

 where all the ai

𝑠2            s

 are positive. The array of coefficients becomes  

𝑠1            s

2 5 × 10−6          28.125 

𝑠0           s

12 × 10−3              0 
0

The sign does not change in first column of the polynomial. So there are no real roots 
on the right half side of the s- plane. Therefore the system is stable. 

      28.125             0 

A step response is obtained for the transfer function and the respective frequency 
plots are verified for the stability of the system. 
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Fig 6. Simulation of transfer function 
 
 

 

 
 

Fig.7. Step Response of NOSLLC 

 
The plot shows that the response rises in a few seconds, and then rings down to a 
steady-state value of about -1. Compute the characteristics of this response using 
stepinfo. 

Table 2. Time response of NOSLLC 
 

S.NO TIME RESPONSE VALUES 

1. Rise Time 1.7104e-05 s 

2. Settling Time 0.0195 s 

3. Settling Min 6.0430 s 

4. Settling Max 4.0483 s 

5. Overshoot 1.7129e+03 s 

6. Undershoot 2.1318e+03 s 

7. Peak 7.1058 s 

8. Peak Time 6.6231e-04 s 
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Fig .8. Bode plot of NOSLLC 

 
For a stable system, both the margins should be positive or the phase margin should 
be greater than the gain margin. The bode plot in Fig 8 shows that the phase margin is 
greater than the gain margin. So the system is Stable. 
 

 
 

Fig 9. Nyquist plot of NOSLLC 
 

The Nyquist plot shows that there is no encirclement of -1+j0 point and there are no 
poles in right half side of the s- plane. Therefore, the system is considered as a Stable 
system. 

7      Conclusion 

The simulation of NOSLLC is carried out and their respective waveforms of each 
elements are obtained. The state space model is obtained from the turn ON and OFF 
period of NOSLLC and the transfer function is determined from the state space 
model. The stability of the system is verified using  Routh’s stability criterion. The 
step response and their respective frequencies are plotted. Simulation results are 
verified using MATLAB and validated with theoretical calculations. 
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Abstract. Recognizing a crisis with help of sensors and controls the situation by 
announcing them to the Real world, that worry calamity group makes   suitable 
move to protect the costless. Methods/Analysis: Internet of things is system that 
controls the interconnected things which are implanted with sensors, program-
ming that empowers to gather and trade information. These physical articles are 
controlled remotely with sufficient system foundations. The absence of help 
administrations can make outwardly impeded individuals excessively reliant on 
their families, which keep them from being financially dynamic and socially in-
cluded.  IoT can offer individuals with handicaps the help and supports greatly 
to accomplish a decent personal satisfaction and enables them to get appropriate 
instruction without dangers. Findings: For this reason the proposed engineering 
of web of things is to screen the vehicle by   utilizing Raspberry controller and 
it set forth numerous highlights to recognize the purpose behind happening ac-
cidents and furthermore protects the outwardly weakened victims from the ac-
cidents or dangers. Applications/Improvements: Distinctive application things 
are taken into issues the tip goal to indicate the collaboration of the segments of 
internet of things. While the proposed work will be a keen ready framework to 
different components without human mediation. Basic difficulties have been 
distinguished and tended to particular.  

subathraponnu@yahoo.com 

Keywords: Emergency, Radio Frequency Identification, GPS, MEMs,          
Accident Detection, Sensors. 

1 Introduction 

The Internet of things is an ecosystem with arrangement of physical devices, vehicles 
and different things put with equipment, programming, sensors, actuators and   
framework accessibility that enable these things to gather and exchange information 
in control manner [1, 2]. Each thing is uniquely identifiable through embedded       
computing system. This is able to interoperate within the existing internet               
infrastructure. The internet of things includes of elements that are related to the     
internet whenever, anything, anyplace. In most technical sense it consists of          
integrating sensors and devices into everyday objects that are connected to the       
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internet over fixed and wireless networks. Regarding “things” as an inextricable    
mixture of hardware, software, data and service.  
 Wireless sensor networking is a trendy technique which has wide range of potential 
applications for monitoring and robotic exploration. This is a heterogeneous topology 
as the measurements include various considerations. The sensors communicate over 
wireless medium which contributes to form a wireless sensor network. This can run 
on both solar energy and battery .It can relay the information about the accidents to 
the corresponding responders. 
 The objects can be identified automatically with its unique using RFID technology, 
where each objects possess RFID tags. The RFID readers can access the data stored in 
the tags. The link is established from objects in real world to digital identification 
through above stated technology. A scenario of highly congested area with various 
types of vehicles like personal, public and emergency vehicles  are get stuck in traffic  
causes delay and no proper intimation to end users about their delay. This paper    
proposes the idea how a communication is linked between things without human        
involvement in order to convey the information at right time to the responders. The 
rest of paper describes as follows: section 2 explains motivation and experimental 
study; section 3 presents proposed system; section 4 explores the emergency detection 
work flow and algorithm; section 5 describes the experimental setup and results;   
section 6 concludes with its social impacts and finally the references. 

   

2 Experimental Study  

Accident Detection System [4]

 Incident Detection

 utilizing GSM and GPS modem with Raspberry pi  
controller. Early day’s identification is detected and broke down utilizing a            
piezoelectric sensor and gives its outcome to the microcontroller. The worldwide  
situating framework recognizes the scope and longitude position of a vehicle. This 
position is     followed and data is sent as message through the GSM. In this static IP 
address of crisis responder is pre-spared in the EEPROM.  

 [5] calculation to break down the episodes and decides the idea 
of occurrences and give a crisis administrations. Reference Bruno Fernandes [6] depicts 
that a versatile application for programmed accidents identification calculation. The 
Acceleration Severity Index gauges the potential hazard for casualties. The            
correspondence stream calculation portrays the thought with which backend      
frameworks make associations with "things" utilizing database administration   
framework and alongside sites. In this the centre correspondence foundation to the 
hubs or gadgets which are between associate through portals descriptions [7]

 The ABEONA system
. 

 [8] states that accident is identified utilizing crash sensors 
which are put inside the air pack. The Global position framework is utilized to find 
accidents spot and vehicular impromptu systems which broadcast the messages to 
responders. Alongside this save group to conjecture movement block and on the way 
their way as needs be to achieve the area as right on time as could reasonably be   
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expected. With this addition activity flag module gets a data and look for rescue    
vehicle accessibility adjacent.  
 Reference [9]

 Smartphone detecting

 focused on low speed pile up discovery. The principle deterrent that 
experiences the low speed accidents is the manner by which to separate whether the 
client is inside the vehicle or outside the vehicle, strolling or gradually running. The 
impact of this deterrent is limited, in this work, by a proposed component that       
recognizes the speed variety of low speed vehicle and strolling or gradually running 
individual. The proposed framework comprises of two stages. The identification stage 
which is utilized to recognize auto crash in low and high speeds. The notice stage, and 
promptly after a accident is shown, is utilized to send point by point data, for         
example, pictures, video, accidents area, and so forth to the crisis responder for quick   
recuperation. The framework was for all intents and purposes tried in genuine       
reproduced condition and accomplished very great execution results.  

 [10] of vehicle flow to decide driver telephone utilize, which 
can encourage numerous movement security applications. This framework utilizes 
installed sensors in advanced mobile phones, i.e., accelerometers and gyrators, to 
catch contrasts in centripetal increasing speed because of vehicle progression. This 
low foundation approach is adaptable with various turn sizes and driving velocities. 
Broad tests directed with two vehicles in two unique urban areas exhibit that our 
framework is hearty to genuine driving conditions. Notwithstanding loud sensor   
readings from PDAs, our approach can accomplish a high precision. This exhibits the 
assembly of a will organize for checking parameters course of load vehicles [11]

 With law of Declaration , every carry  vehicles must hold tachometer gismo that 
gathers and saves all the data  functioning on amid trek, maybe, speed, remove, rev 
(pivots each moment), among completely different parameters. The information gave 
by the tachometer area unit sent to the will organize, gathered and deciphered by the 
microcontroller and sent to the control region one by one correspondence to the    
responder. During this manner, this makes focal observant organization can quickly 
take once the course of its drivers, and therefore the qualities of movement honed by 
them. 

.  

 Reference [12]

3 Proposed System 

 illustrates that Smartphone detecting of vehicle flow to decide driver 
telephone utilize, which can encourage numerous movement security applications. 
This framework utilizes installed sensors in advanced mobile phones, i.e.,              
accelerometers and gyrators, to catch contrasts in centripetal increasing speed because 
of vehicle progression. This low foundation approach is adaptable with various turn 
sizes and driving velocities. Broad tests directed with two vehicles in two unique   
urban areas exhibit that our framework is hearty to genuine driving conditions.      
Notwithstanding loud sensor readings from PDAs, our approach can accomplish a 
high precision. 

Research work concern with goals of insinuating the guardians about the pickup and 
drop off exercises of the kids through email and SMS alarm. Implying school        
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administration if there is an occurrence of rash driving did by driver at a specific   
purpose of time. With utilization of human RFID chip innovation in the field of     
observing of vehicles conveying outwardly hindered school kids. This incredibly 
changes the customary method for human experienced-based planning alongside   
observing the vehicle running on street continuously. Because of this nature of      
administration is enhanced and conveys comfort to general society. Human RFID 
chip is a sort of programmed distinguishing proof innovation. It accomplishes               
non-contact information correspondence by sending radio recurrence flag. This trades 
information between an examiner and transponder for distinguishing proof and     
following reason by Finkenzeller [13]

 Advancement grants continuous remote checking of totally independent installs in 
human body. In control gathering techniques in perspective of inductive , RFID chip 
install gets control from cross analyst and emits back to it a banner that contains data. 
The read extent of correspondence for RFID chip implanted in human body is size of 
10 cm in length. It could be productive when RFID embeds are obligated to security 
need. Three real time scenarios such as accident, attack, vehicle failure are taken into 
consideration for providing security for visually impaired kids (see 

.  

Fig.1). 
 

 
Fig.Error! No sequence specified..  Real   Scenario 

When a child boards the vehicle, their human RFID chip is detected for unique identi-
fication code. This code is sent to the raspberry pi and it coordinates the        recog-
nizable code stored in the database of the corresponding child. A message will be sent 
from raspberry pi to the child's parents that their child has boarded the bus at this 
particular time and date. The same procedure is followed when the child is dropped at 
the dropping point from the school. A message will be sent to their parents that their 
ward has been dropped at the dropping point in particular time with date. 
 
3.1   Working Principle 

The raspberry pi board utilized as a part of the proposed framework which has the 
accompanying highlights, for example, Ethernet port for web availability alongside 
VGA and HDMI connector.  The system on chip is    Broadcom of type BCM 2836. 
The specification of CPU is 900 MHz quad core ArmV7 cortex, graphical processing 
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unit used as Video Core IV and power source is 5 voltages via GPIO header. This 
Model B works six times faster than the Model B+, and goes with 1 Gigabytes of 
RAM .System consist of four sensors to monitor the vehicle. (See Fig.2). 
 The different sensors are used to detect the nature of the incidents. Vehicle safety 
Sensors on vehicle will encourage drivers comprehend the danger of meeting into 
each other. Sensors and between vehicle correspondence will encourage us to        
perceive to have a tendency to see which cannot be seen easily. With auspicious and 
remedy cautioning, some vehicle accidents will be stayed away from. In case of any   
one occurrence, machine will communicate with each other without human           
intervention and convey the information to corresponding modules without any time 
delay. 
 

 
Fig. 2.  System Design 

1.1 Human RFID Chip 

As human RFID chip is embedded in human body which is encased in silicate glass. 
The essential rule of RFID chip subsequent to entering the field, chip embeds in hu-
man body gets RF flag discharged by per user and conveys the data put away in chip 
by utilizing the vitality picked up from the prompted present, at that point sent to the 
application program on information handling. As clever transportation framework in 
view of RFID arrangements does not depend on satellite signs. This article exhibits an 
outline on Radio Frequency Identification innovation for human embeds and    exam-
ines the mechanical possibility of such embeds for finding and following people. 
 Moreover RFID development grants nonstop remote checking of totally           self-
decision embeds in human body. In the power harvesting method in light of    elec-
tromagnetic couplings, the RFID insert gains power from the analyst and releases 
back to it a banner that contains information. The read extent of correspondence for 
RFID installed in living body is seen to be smaller than 10 cm. This invokes an     
innovative idea to find communication way between the identification and raspberry 
pi. The raspberry controller gets activated if any sensor gets triggered. 
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3.2 MEMs Detection Module   

Micro scale Electro Mechanical System innovation depends on various apparatuses 
and strategies, which are utilized to frame little structures with measurements in the 
micrometer scale. This innovation is presently being used to fabricate MEMS-Based 
Accelerometers. It comprises of a three-pivot accelerometer sensor MMA7660FFC 
with affectability +/ - 1.5g, with advanced yield. It is interfaced to the control unit by 
Inter Integrated circuit convention. It is minimal effort and has high stuns              
survivability. It has low current utilization of 0.4 micro amp and low power utilization 
simple voltage and advanced voltage .It has an auto rest/wake include for low power 
utilization. Tilt introduction discovery [15]

 When accident occurs, MEMS get activated and send intimation to controller. 
Raspberry Controller activates the GPS and sends the details to respective system. 
Entire system gives intimation through SMS and mail (See 

 should be possible precisely given.  

Fig.3). When vehicle   
defined path is varied by latitude and longitude position, thus sends an alert to parents 
as attack and kidnap. As trafficking and organ theft is main concern for kidnapping. 
These alerts are reachable to responders through Smartphone. (See Fig.4) Illustrates 
the vehicle failure Module. Brake Sensor in which system might be a mechanical  
contraption, this develops by engrossing imperativeness from running structure. 

 
Fig. 3.  Mems Detection 

 
It is used for dying down or stopping a running vehicle, wheel, turn, or to remain its 
development, of times talented by courses for crushing. The brake sensor uses a 
MEMs technology with functionality to measure the pressure of brake booster. The 
power supply to operate is 4.5 to 5.5 volt. Temperature values for efficient work are    
-40 to +150 degree Celsius. The accuracy over life time is provided with 1.5%. Fuel 
Sensor: level detector in a very vehicle's fuel tank may be a mixture of these elements 
admires a buoy, causative bar, Resistor. This mixture of elements sends a variable 
flag to fuel live or electronic convenience that activates the fuel check. It checks a 
level of fuel in tank, if lessens and makes vehicle not to work consequently caution is 
made to sub modules. The sensors are intended to gauge the level of fluid in tank for 
the full profundities of tanks. At whatever point fuel is drawn from a tank, the level 
will be reflected in the pointer and also will be conveyed through the GPS gadget. A 
weight sensor is a gadget outfitted with a weight delicate component that measures 

1425



the weight of gas in tire. It normally goes about as a transducer. It produces a flag as 
an element of the weight forced.  
 

 
Fig.4. Vehicle Failure Diagram 

 
Novice are often set with facilitate of human RFID chips with tattoos embedded as 
design anywhere in the human body. In emergencies, medical personnel can have 
quick access of health information. Chips might but create us prime targets for folks 
with unhealthy intentions. A human microchip insert is consistently a recognizing 
composed circuit contraption or RFID transponder enclosed in silicate glass and   
implant in the body of a living being. An implanted RFID chip is hard to lose or take. 
Personal embedded RFID labels contain a special identifier for every person, which 
can be connected to data around an individual. The RFID chip empowers an          
embedded individual to interface his physical nearness to data put away in the       
advanced world, this can greatly helps visually impaired novice to track exactly with 
physical location and their medical status with network of things. Realistic benefits 
are identification, infant and elder safety, Child abductions, metadata of health, Theft 
prevention. 

4 Emergency Detection Flow 

The initialization process (See Fig.5) work flow in which it begins with system start 
up block where the functionality of the system is verified for its normality. In case if 
verification fails to proceed, once again reformation process takes place just like   
repairing and start up is followed. As same process is carried out to check its normal 
functionality thus constitutes the initialization process of emergency detection. 
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Fig.5. Initialization Process 

 

 
Fig.6. Smart Alert System - GPS 

The sensor connections are made to monitor the regular activity of tracking and posi-
tioning (See Fig.6). In case of any abnormalities, it detects the faults and collects the 
data, thus transmit to actuators for further processing. In this pressure, fuel and MEMs 
are used to sense their values, suppose its specified ranges mismatches,    processing 
unit captures the location using GPS, send an alert to responders as SMS and Email at 
instant.  If sensed values are not related to risk criteria, switch is    available to termi-
nate the alerts, so that panic to responders is greatly reduced.   
 
EDA ALGORITHM - Emergency Detection Alert 
Step 1: Start up - Initialization process 
Step 2: Establish the exact connections. 
Step 3: GSM & GPS Module - Initialization is to be done. 
Step 4: Sight for any one of the three conditions to  occur. 
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Step 5: If any conditions satisfies with it, then access the GPS receiver. 
Step 6: Send the accessed GPS data to predefined number  through SMS and Email. 
Step 7: Smartphone that receives alert directs  to location with traffic conditions. 
Step 8: Responders reaches the location in time to rescue  the victims. 
Step 9: Terminates the process. 
 
In accident detection algorithm automatic detection can be performed using      HDy 
copilot, where limitation with this algorithm is lack of application interface    hinder 
use of GSM. Communication Flow algorithm greatly assists the people with help of 
internet of things with advanced communication techniques. This requires a need of 
strong connectivity. Incident detection algorithm smartly works and reduces deaths of 
human and other injuries related. It detects the incidents immediately. But this re-
stricts to urban highway accidents. Above limitations are overcome with WRECK 
watch algorithm represents an automatic crash notification system saves lives by re-
ducing the time required for responders to arrive.  
 
 Network of sensors are used to detect the vehicle accidents. But limits with        
expensiveness of system, portability, prevention of false positive is really very hard. 
ABENO algorithm enables reach ability to spot in time and helps to track most     
efficient path to reach accident spots. Where VANET cost is very high. Emergency 
detection alert algorithm gives out better performance characters comparatively with 
above stated algorithm. In which there will be no delay in alert and greatly reduces 
the waiting time. Quick alerts will be given to responders. Internet connectivity for 
huge things is under processing where it can be achieved within short period of time. 

5 Experimental setup & Results 

This paper gives a different method for moving toward the issue. The accident area 
can be found effortlessly and the discovery of accidents is exact not at all like the   
earlier methodologies, where recognition of mishap is finished by both of the two 
sensors. In this approach the accidents is identified by both the vibration and         
microelectro mechanical sensor and there is an elective route gave to stop the   entire 
procedure of messaging through a switch. Where as alternate methodologies give just 
a single method for identifying the accidents. Machine-to-Machine alludes to the                
correspondences between PCs, inserted processors, keen sensors, actuators and cell 
phones. The utilization of M2M Communication is expanding in the situation at a 
quick pace M2M has a few applications in different fields like smart services,       
Intelligent robots, digital transportation frameworks  producing frameworks, smart 
home innovations, and shrewd matrices. Case of Machine to Machine territory      
organize regularly incorporates specific region arrange advancements, for example, 
broad band and Bluetooth or neighborhood systems. Henceforth this paper has an 
edge over the other prior methodologies as shown in Fig.7.  
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Fig.7. Total setup with RFID Interfaces 

 
The current location of victims can be traced exactly as fast and easily using Google 
maps. The graphical representation (see Fig.8). Illustrates the percentage share of road 
accidents in which the categorization of person killed and injured.  Comparatively 
with previous year the percentage range is quite low for death and injured humans. As 
emergency alerts are given in time thus greatly saves human lives without delay and 
with zero human intervention. Tracking and navigation also achieved using Google 
map interfaces.    

 
Fig.8. Percentage Share of Road Accidents, Person Killed and Injured 

 
Alerts to responders as SMS and Email through Global system for mobile  communi-
cation. It contains description as latitude, longitude of location, date, time along with 
the reason for incidents and its nature. The following Table 1 shows the alert through 
Smartphone to the responders in whom it describes details like location and reason for 
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incidents.(see Fig.9). Illustrates the information to responders as alert stating the rea-
son for delay along with the spot details, stating reason as due of break down, vehicle 
fails to move further. Same information is send through as an Email to the corre-
sponding responders to fetch the information status of their wards from time to time. 
This greatly helps to track their kids boarding to school and reduces the    worrieness 
a lot. 

Table.1. Message frame 

 
Router ID Novice  ID Location #p Speed status Message type 

521 21265 13.05: 
80.531 

2 9 6 2 

 
 

 

     
 

Fig.9. Accident Alert through SMS 

 
These are the results captured and analyzed for the emergency detection alert      sys-
tem. Above figures depicts the information how it helps the responders to locate the 
spot without delay and specially considering the traffic situation to track the spot in 
time.  

6 Conclusion 

The proposed system reduces road accidents and monitors the vehicle effectively. 
This mainly focuses on providing emergency support to the victim and alerts the user 
in case of danger. In this paper, a review of the IoT for individuals with inabilities is 
given. The pertinent application situations and fundamental advantages have been 
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depicted. The exploration challenges have likewise been surveyed. There is degree to 
change our proposed framework by better refinement. The operational time is like-
wise diminished. Areas like mountain regions, rural region where human movements 
are very less, in such cases if accident or vehicle failure or attack made on vehicle can 
be easily identified and immediate action can be taken off. This is useful in the event 
that kids are oblivious or can't impart in light of the fact that will be effortlessly    
distinguished in the event because the RFID chip is embedded in them. 
 With the RFID chip having the capacity to connect to worldwide situating satel-
lites, these aides in the event that somebody is seized or lost. Guardians may view this 
as something to be thankful for in kids in the event that anything was to happen to 
their tyke. Be that as it may, with every single good thing this innovation brings to the 
table it likewise    accompanies bad. The innovation is rising and is ceaselessly being 
chipped away at and created. In the long run if the majority of the Crimps can be 
worked out, increasingly RFID chips will be embedded in people around the world. 
These examination issues stay totally open for future examination. The framework 
created can be executed continuously situations in not so distant   future. This paper 
shows a productive framework for mishap and fall discovery and moment arrange-
ment of crisis administrations to the casualties. Once the notices have been sent to the 
healing facilities and the police headquarters the casualty can get quick help as his 
area and information will be accessible to the doctor's facilities and police headquar-
ters. This framework can be stretched out further to incorporate blood donation cen-
ters so that there is no postponement to make the blood accessible to the doctor's facil-
ities for serious mishap situations where there can be substantial blood misfortunes. 
Additionally, adjusting of the examples for finding the closest clinics and police 
headquarters relying upon the activity conditions can additionally improve the 
framework. The application can be utilized for different purposes, for example, 
Woman Safety. The proposed framework is more dependable and quick than prior 
strategies. This empowers organization of remote sensor arranges in powerful build-
ing condition for route and furthermore to take into account the need of individuals 
caught in crisis circumstances giving short and safe way a long way from danger. The 
informational collections can be exceptionally powerful. In this way the source and 
goal can likewise be dynamic and adaptable as per changing condition and client ne-
cessity. 
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Abstr act. Brushless DC motor (BLDC) has applications in various fields. 
These motors have special applications in Antenna’s positioner. Antenna’s 
positioner will help in tracking the missile, satellite and aircraft etc. To these 
antenna’s positioner, BLDC motor are connected through Gear reducer, which 
is used to rotate clockwise or anti-clock wise. Based on error generated from 
potentiometer these motors are need to rotate in required direction. BLDC 
motor can work continuously or intermittently. For antenna positioner both 
continuous or intermittent types are required. To improve the speed of response, 
proportional and integral (PI) controllers are connected. These controllers add 
gain and pole to system, which will help in improving system performance. DC 
chopper help in reducing torque ripple, with the help of Pulse Width 
Modulation technique (PWM). In this paper, BLDC motor which is current 
controlled and chopper fed is simulated using MATLAB/SIMULINK for 
antenna’s positioner. 

Keywords: Keywords—Current controlled Brushless DC motor, Antenna’s 
positioner, PI controller. 

1. INTRODUCTION 

Generally electrical machines perform mechanical to electrical and electrical to 
mechanical conversions. At generating side synchronous generator performs 
mechanical to electrical conversion. At load sides there are many electrical motors. 
Among those motors, Direct current motor and BLDC motors have good efficiency 
and good torque speed characteristics [1-4]. 
Due to brushes, DC motors require additional maintenance and so commutation 
becomes complicated. In BLDC motor these brushes are absent and commutation is 
done through electronic switches. In BLDC motor, rotor position is sensed through 
hall sensor and pulse is generated, which is sent to inverter as shown in fig.1[5]. 
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Fig. 1. General functioning of BLDC motor 

 
Antenna positioner is shown in figure 2. Position information that is desired to 

rotate is entered to system in-put. Position information is converted into voltage by 
potentiometer and these signals are strengthened by power amplifier. These signals 
are converted to speed as shown in fig 3 [6-10]. 

 
Fig. 2.  Working of Antenna Positioner 

 
To obtain better dynamic response, speed has to be controlled and this is done by 

controlling current or torque of BLDC motor as shown in fig .3. the output of PI 
controller becomes reference current input to the motor. This reference current is 
compared with stator current which is measured using ammeters, and produces 
required speed to motor. 

 
. 
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Fig. 3.  Current controlled BLDC motor 

 
Response of system can be improved by adding PI controller to the system. These 
controllers improve sys-tem stability, reduces oscillations, settling time and rise time. 

2.    BLDC MOTOR 

BLDC motor has applications in various fields. In BLDC motor only two phases are 
excited and remaining phase is left without excitation. Hall sensor which will sense 
rotor position, and will help in exciting the windings as shown in Fig. 4. 

 
Fig. 4. Switching sequence of BLDC motor 

2.1 MODELLING OF BLDC MOTOR 

BLDC has armature resistance Ra and armature inductance La and these are 
connected in series with armature resistance. 
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Fig. 5. Block diagram of antenna’s positioner 

 

input=r[R(s) ] 
load output=c[c(s)] 
 

1.At potentiometer 

Principle of operation 

    α  

    (s)=  

2.At Amplifier 

α    

   

3.Analysis of armature of BLDC MOTOR 

       

   

   S  

- =  +  

- =  ) 

   (J +B )  

4. At gears 

   c(s)=n  

To obtain results, load torque is taken as 3 Nm. Transfer function model between 
angular position and input voltage is obtained using following equation (1).  

      (1)           
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Table 1. BLDC Motor parameters 

S.NO Naming Values Unit
s 

1 Supply voltage 120 Volts 

2 Stator resistance 
(RA)  3.5 Ohm 

3 Stator 
Inductance LA) 8 mh 

4 Back emf 120 volts 

5 Rotor Inertia (J) 0.8 Kg  

6 Azimuthal range N* 360 
continuous degrees 

7 Elevation up range 183 to 186 degrees 

8 Elevation down range -3 to -6 degrees 

  

3.  PI CONTROLLER 

PI controller has very large application area due to simple control structure. 
Proportional controllers fasten the system response, whereas integral controllers 
reduce the steady state error. Transfer function of PI controller is given in equation 
(2). Figure shows the block diagram of given transfer function. 

      (2)                                                                                                                             
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Fig. 6.Block diagram of PI controller 

 

 
Fig.7. Algorithm for Implementing the PI values 

By following the above algorithm and applying trial and error method, P and I 
values can be obtained. 

4. PWM control Implementation 

In BLDC motor, accuracy of speed control is effected by armature inductance which 
leads to produce torque ripples[11]. This in results causes hotspot on BLDC motors. 
For reducing commutation torque ripples, an effective duty-ratio control strategy 
based on deadbeat current control for calculating PWM duty ratio for variable speeds. 
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Fig.8. shows implementation of PWM technique for BLDC motor 
 

Output of PI controller is compared with triangle signal (carrier signal), which will help in 
generating pules. This pulses are given to the DC chopper. 

 

5.  SIMULATION  RESULTS 

The Simulink model of Current controlled BLDC motor which is fed from chopper is 
shown in fig (9). Simu-link model consists of BLDC motor, Inverter block, Buck 
converter, PI controller. In buck converter pulses are generated based on Pulse Width 
Modulation Technique 

 
. Fig. 9. Simulink model for speed control of BLDC motor 
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Fig. 10. Simulink model for DC chopper 

 

Case1: Control of BLDC motor  with P=0.001, I=0.3 at no load 

BLDC motor is controlled with p=0.001 and I=0.3. In this case BLDC motor is 
operated at No load. 

 

 
Fig. 11.  Stator Back emf for all phases 

Fig.11.  shows stator emf of all phases in which speed is set after one second. 
Because of transients, stator emf is not trapezoidal up to 1.5 secs. After the transients 
die out shape aligns in trapezoidal. 
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Fig.12. shows speed of rotor at no load where reference speed is set after one 

second. Because of transients, reference  speed is not attained until transients dies out. 

 

Case2: Control of BLDC motor  with P=0.3, I=8 at no load 

In this case BLDC motor with P value is increase from 0.001 to 0.3 and operated at 
no load. 

 

 

 

 
Fig. 13.  Stator Back emf for all phases at increased PI values 
       Fig. 13. Shows stator emf attains its shape in very less time due to increases in 

PI values. 
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Fig. 14. Speed of rotor at no load for increased PI values 

 From fig (12) and (14), it is clearly seen that, when PI value increases, there 
is a decrease in the oscillation of speed and thus the speed of response has improved. 

 
Table 2.  PI values of BLDC motor 

S.no PI values 
 

Percentage of 
Peak over  shoot 

settling time 

1 P=0.01, 
I=0.3 54.837 4 

2 P=0.3, 
I=8 15.2 0.2 

 
Case3: Control of BLDC motor  with P=0.3, I=8 with load of 3 Nm (F=50Hz) 

In this case chopper PWM carrier frequency is operated at 50Hz and load is 
applied after 3 secs. 
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Fig. 15.  Speed of BLDC motor at 50Hz carrier frequency 

 

 
Fig. 16. Torque of BLDC motor at 50Hz carrier frequency. 

 Fig. 16. Shows ripple content in torque which occur due armature inductance. 

 

 Case 4: control of BLDC motor  with P=0.3, I=8 with load of 3 Nm (F=500Hz) 

In this case chopper PWM carrier frequency is operated at 500Hz.  
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Fig. 17. Speed of BLDC motor at 500Hz carrier frequency 

 
Fig. 18. Torque of BLDC motor at 500Hz carrier frequency 

 

Table 3. Torque values of BLDC motors for different carrier frequency 

Carr ier  
frequency 

PI 
values 

Torque 
r ipple 

50Hz P=0.3, 
I=8 5.3 to 0.8 

500Hz P=0.3, 
I=8 4.1 to 2.2 

From fig (16) and (18), it is clearly seen that, when carrier frequency increases, 
ripple in torque is reduced. 
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Case 5: BLDC motor  operated in reverse direction at no load 

In this case BLDC motor is operated in reverse direction with the same PI values 
of case 4. 

 
Fig. 19.  Speed of rotor at no load operated in counter clock wise direction 

 

Case 6:  BLDC motor  operated for  Intermittent duty cycle 

BLDC motor has to rotate, based on error generated from potentiometer, the 
azimuth unit is continuous (clock wise or counter clock wise), while the elevation unit 
motion is in a pre-determined angular range.  In all above cases, BLDC motor is 
operated for continuous duty cycles. In this case BLDC motor is operated for short 
duration. 

 
Fig. 20.  Stator Back emf for all phases for short duration 

Fig. 20.  Shows stator emf of BLDC motor for all phases for short duration. 
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Fig. 21.  Speed of rotor for short duration 

 
Fig. 22.  Torque of rotor for short duration 

Fig. 22.  Shows torque ripple of BLDC motor for short duration. 

 

6. CONCLUSIONS 
In this paper, the speed control of current controlled BLDC is simulated using 

MATLAB Simulink. For different PI values, total simulation is carried out. As PI 
values increased, speed response is improved, settling time and percentage peak over 
shoot has reduced. As carrier frequency of chopper increased, ripples in torque are 
reduced. Therefore, PI controller with PWM technique improved the system response.  
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Abstr act:The energy from sun in form of solar energy is available but inadequately used. From various source of 
renewable energy, solar power is the most required in terms of domestic and commercial development. The 
demand of energy is essential requirement, and the global energy capacity is more than the energy available in the 
universe being analyzed by using Renewable Energy Service (RES). The infrastructure demands for the growth of 
energy sector which is directly proportional to the economic aspects. The solar sector development is in peak 
rather than other energy compared in past years and application is in wide range in all most all areas where we 
need power. Solar power is the most economical new power plant technology, due to its installation costs, no fuel 
cost and construction time is less than one year, compared to over 10 years to construct nuclear power plants and 
other power plants. The energy we get from sun need to be used in the proper technical way to collect solar power 
being enhanced and the receiving capacity of the different system analysis modified. This is being achieved a 
novel concept of designing with Solar Power Technology (SPT) System for Maximum Intermediate Power 
tracking (MIPT) concept. This paper provides analyses to understand those environments Renewable Energy with 
Solar Energy Service to reduce Global Warming. 
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1.Introduction 

As the fossil fuels are depleting day by day in our daily lives, we must initiate renewable energies like solar energy, 
wind energy, etc. Sources from sun is enormous which meets the global crises of energy for the world leads by using 
different technique to extract maximum possible for generation capacity enhancement by pollution free 
environment. Comparative with other energy sources the vast progress in solar energy brings achieved in almost all 
countries because of the motivation criteria towards solar energy production and uses in all sectors. People must 
encourage and initiate these types of alternative renewable sources of energy. The main reason of all the countries to 
initiate these type of sources other fossil fuels is that the world is experiencing a lot of pollution now a day’s which 
may cause a harmful effect to our future generation[7]. People must also follow sustainable development for further 
growth of the world. Still, there are so many resources which are known, but not able to exploit due to the lack of 
technology. The future pillars of the world that is the children must be encouraged and educated enough to find 
ways to exploit these resources. 
Biogas plant must be encouraged in rural areas instead of kerosene and petrol lamps which are more beneficiary 
because it saves their money as well as sustaining fossil fuels [2]. In comparison of all, solar energy is the cheapest 
source of energy in renewable energy technologies. In many countries, airport and aviation authorities are successful 
in using solar energy as their main source. E.g. Electricity used for lighting the airport, for the flight signals, for each 
and every electric usage. 
While using, solar power neither harmful substances emission nor it adds to global warming. The solar plant 
installation must be preplanned based on the place where the solar rays being plenty made fall without any obstacle 
or shadow by the environment effect must be considered to maximize the input thereby the generated power will be 
maximized. Therefore the social environmental effects, pollution, place and the factories nearby area must be 
considered at the time of establishment. This leads the best choice of the solar plant to boost the power generation 
made effectively and the distribution criteria will be very easy with that the transportation cost can be 
minimized[9,10,12]. The periodical maintenance is also not very complex even then the serious issue is interval 
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good maintenance is required in order not to mismanage usage of the system. This makes the advantage that it do 
not create any kind of distraction effect for the solar power production by the natural resources like air or water[3, 
11,13]. As, the earth has green house gases: carbon- dioxide and methane gas; these gases trap sun’s heat in the 
atmosphere and the rest bounce back to the space. So, due to the pollution by vehicles these gases trap more heat 
resulting in the increase of temperature. This is nothing but global warming. The increase in the temperature more 
than the average temperature of the place is called global warming. Moreover, solar power plant may not require 
like other power plants use input resources like coal, oil and gas etc. Thereby this leads to reduce the pollution free 
environment and economically advisable renewable energy. This all advantage makes only choice recognized 
globally is solar renewable energy service [5, 6]. This requires the technical methods need to be followed to receive 
solar energy from sun by using solar power technology. 

2. Solar  Power  Technology (SPT) 

Considering Solar Power Technology (SPT) produces heats by using different kinds of mirror and required sunlight, 
thereby it used to produces electric energy. SPT can be used widely globally to get better power generation. SPT 
allows meeting the demand whenever the sun is not much brighter by that time other alternate energy or thermal 
energy can be used. SPT growth is much faster and proven technology for solar power plants. There are many 
technologies among them only four technologies used in SPT, they are known as concentrated collectors parabolic 
troughs, central receivers, parabolic dishes, and Linear Fresnel Reflectors [4]. The technology being enhanced and 
shown in figure1, which produces electric energy by regular collection of solar heat from the sun and continuing the 
regular process for the society useful applications. Curve shaped parabolic trough focus to a tube that transfers heat 
fluid to generate steam by generator. It can be integrate with any plants with any reliable fluid thereby the required 
efficiency being achieved. Technically Error free designed compound parabolic trough solar collector can be 
focused on solar energy from multiple directions to a common “cofocal” line which focuses for both parabolas. 
These kinds of compound parabola solar collector need not tracking the sun when used with a solar energy receiver 
tube, collected at the focus line. In figure 2, Curved Mirror shaped reflector flat mirror gives better steam produced 
by water but not used popularly. figure 3, Central shaped receivers focus the solar rays at the center and top surface 
of the tower but the model is more successful to convert water into steam. The figure 4 describes the parabolic shape 
reflector which concentrates the suns energy into the reflector moreover they are dry cooler use little water [1, 8].  

 

 

 

 

 

 

 

 

 

 

 

Fig.1.Compound Parabolic Troughs 
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3. Renewable Energy Service (RES) 

The fast depredation of fuel energy resources on a global basis has demanded necessary an emergency search for 
alternative quick energy production sources to meet the required current demands. Alternative energy resources such 
as solar and wind have attracted energy sectors to generate power on a large scale. Renewable Energy Service (RES) 
solves day to day difficulties with the exact different probable alternate combination and availability of the more 
than one system compatibility, better choice of system rearrangement can be made to be meet the continuity of 
power supply being achieved. The conditions in terms of investment, power system establishment and transmission 
reliability requirement needed to be verified mathematically. The optimization techniques are to be needed in a 
probabilistic approach; graphical enhanced construction method and reliable iterative technique have been 
recommended by many researchers but these events may give with two different combinations of sources may be 
solar or wind. The RES generating power system is proposed to enhance offer steady and reliable source power 
supply for the day to day user as compared with the other power generating system operation.  
 
Let the probability of failure of an independent renewable energy source (RES) either solar or wind on its xth

 P

  
variation of RES be ‘p’. Then the probability of the system failure with two independent events is represented in the 
equation “1” and  “2”  as shown: 

RES , x  = 3 p2  -2 p3                                                                                                    

If  ‘p ‘ is negligible, the equation (1) reduces to P
(1) 

sys , x  = 3 p2  

 P 

 The probability RES fails during any time period of T 
hours during the condition of weather is given in the equation 

RES (T) = 1     (1 - 3 p2) XT                                                                                   

Where “x” represents the number of success full output source of the atmosphere condition and T represents the 
random interval of time period. This probability application being achieved with multi input rectifier model. 

(2)  

 
The two independent events considered based on the availability of source. The researchers found many power 
generation with hybrid proposal system. But this mathematical model gives the probability of failure with respect to 
time with success output result. Here the model being considered with random interval because it depends based on 
the nature of the availability of source. Further the RES can be achieved with analysis of more than one input 
simulation. This replaces the power system generating technology to improve different conventional method of 
electricity grid to better sectional or entire traditional electricity grid by the renewable energy power generation 
system. 
 

4. Simulation Results of RES 

In this section, simulation results are given to verify that the proposed multi-input rectifier stage can support 
considering input solar as well as wind source of simultaneous operation. The figure 5 shows the detail main 
simulation which gives the successful output of either or sources being utilized as per their availability. The pulse 
widths for both Mosfet’s are 36 and 18 respectively. Figure 6 illustrates the pulse waveform of both Mosfet’s. The 
input wind source voltage and input PV source voltage is 110 and 36V respectively. The figure 6 shows the pulse 
waveform of M1 and M2

 

 there by Figure 7 shows the PV output current waveform of the two sources. The output 
voltage is 67V. Individual of both the sources and simultaneous operation is being supported in this simulation. The 
separate controllers are not necessary for both sources being achieved. Here the output of the waveform shows the 
maximum intermediate power tracking by using solar power technology being achieved. 
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Fig.5. Main Simulation Circuit 

 

 

 

 

 

 

          

 

 

    Fig.6. Pulse Wave form of M1and M2                                                                             

 

Fig.7. Output Current 

5. Conclusion 

 
STP biggest edge is its ability to incorporate solar technology. This will enhance the unique probable factor that 
boosts economic generation power and emerges maximum collection of energy from STP, which enables to increase 
maximum reliability with significant improve in the economics. With minimum STP systems also can provide 
maximum electricity supply to the grid station. Economic point of view STP is better expected to be greatly driven 
by system successively gives higher efficiencies and maximum intermediate power tracking economies of the STP. 
Already in so many countries they have implemented solar as their half part of energy and I want our country also to 
be note one of them but one of the best countries to use solar and utilize its energy. Future maximum efficiency 
improvement can be enhanced by multi input hybrid system. The integration of STP being incorporated with various 
techniques with compared with other energy generating systems also.  
      Integrated energy systems such as solar and wind provides better alternative to the global crises. This motivates 
to use the investors and consumers to open a large potential energy avenue for improved STP technology, this leads 
to improve the grid energy reliability as it allows with more flexible power generation suitably which is being 
simulated and achieved with solar and wind system. This is the main reason, I have written this article, to make 
people understand the power of solar when compared to other energy resources which pollutes of environment and 
destroys our future. 
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Abstract. Internet of Things (IoT) is a budding field. It finds its base in the 

science of electronic equipments, communication technologies and computing 

algorithms. It is the network of physical devices, vehicles, home appliances and 

other items embedded with electronics, software, sensors, actuators, and con-

nectivity which enable these objects to connect and exchange data. All things 

on the IoT may develop a data overflow that encompasses various types of rele-

vant information. Data can be generated as a result of communication between 

humans, between human and systems, and between systems themselves. This 

data can be used to improve the services offered by IoT and thus it becomes 

important to work on the IoT generated data. This paper presents a model for 

implementing an IoT system, collecting data from it and performing data ana-

lytics on the collected data with the intent of deducing knowledge from this 

data. This paper also proposes some new areas where IoT can be put to use, 

thus bringing in sight a ground-breaking view of what IoT can and will do. 

This, in turn, will change the way we live, work and communicate. The hurdles 

that may come in the way of implementing IoT have also been discussed in this 

paper. Finally, the methods of analyzing IoT data have also been discussed with 

focus on frequent pattern mining. Implementation and results of our work have 

been shown vividly. 

Keywords: Internet of Things, Knowledge Discovery of Data, IoT reference 

model, IoT data. 

1       Introduction 

Internet of Things (IoT) brings together many of the latest technologies. When these 

technologies are converged they have a huge impact on our lives. IoT is making 

thinks smart or digital which enable a new level of services and capabilities. The first 

revolution of technology was when computer and internet came into being and now 

IoT will be the largest revolution in the field of technology. IoT contains trillions of 

nodes representing various objects from small ubiquitous sensor devices and hand 

helds to large web servers and supercomputer clusters (Poslad 2009).  

What basically is IoT? S. Haller et. al. (Haller et al. 2008) have given the fol-

lowing definition of IoT – “A world where physical objects are seamlessly integrated 
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into the information network and where the physical objects can become active partic-

ipants in the business process. Services are available to interact with these smart ob-

jects over the internet, query their state, and any information associated with them, 

taking into account security and privacy issues.” Liu (Zhang 2009) has provided the 

ideas of IoT from the aspects of technology and economy respectively: “From the 

viewpoint of technology, IoT is an integration of sensor networks, which include 

RFID, and ubiquitous network. From the viewpoint of economy, it is an open concept 

which integrates new related technologies and applications, productions and services, 

R. & D., industry and market.” The primary objective of Internet of Things is to hook 

up all the items in the globe to the internet. IoT is the combination of material gad-

gets, automobiles, home devices and many other devices installed with electronics, 

software, sensors, actuators, and connections that allows the things to establish con-

nection and also transfer information with one another. Every single device has a 

unique identity through its installed networking system but is also capable of operat-

ing with the classical network or the internet framework that is present already. With 

the help of this technology we are able to evaluate and also control the things from a 

far off place, hence developing favorable circumstances for direct combination be-

tween the physical world into computer-based systems, and hence helping us to get an 

productive system, having precision and financial advantage and also minimizing the 

human interference (Vermesan and Friess 2013; Mattern and Floerkemeier 2010; 

Lindner 2017). The Internet of Things is, after the modern computer (1946) and the 

Internet (1972), the world's third wave of the ICT industry. Internet of things was 

thought of as „computers everywhere‟ by Professor Ken Sakamura (University of 

Tokyo) in 1984 and „ubiquitous computing‟ by Mark Weiser (Xerox PARC) in 1988, 

the phrase „Internet of things‟ was coined by Kevin Ashton (Procter & Gamble) in 

1998 and developed by the Auto-ID Centre at the Massachusetts Institute of Technol-

ogy (MIT) in Cambridge, USA, from 2003. Ashton then interpreted the IoT as “a 

standardized way for computers to understand the real world.”  We can say that upto 

this point we have associated internet just with humans but it won‟t be very  far when 

most of the things that we use will be connected with internet The internet of things 

will mostly extend connection from the 7 billion people across the globe to the pre-

dicted 50-70 billion machines. 

The "Things", in IoT  can be attributed to  large kinds of gadgets like heart 

examining devices embedded in humans, chips for examining pastures, camcorders 

getting updates of wild animals in coastal waters, transportation with  in- built sen-

sors, DNA examining gadgets for environmental monitoring/infestation monitoring 

(Erlich 2015), or field operation devices that assist fireman in search inspection and 

relief operations (Rouse and Wigmore 2013). Legal scholars suggest regarding 

"things" as an "inextricable mixture of hardware, software, data and service" (La Di-

ega and Walden 2016). It is foreseen that the evolution of internet of things as a ser-

vice provider will be a trend even though the technologies being used are not brand 

new. Apart from the considerable advancement on computer communication and 

appropriate technologies that perform multiple operations possible (Hussain and Ke-

shavamurthy 2018; M&M Research Group 2012), IoT is likely to make a whooping 

growth from $44.0 billion in 2011 to $299.0 billion by 2017 and we can easily ap-

prove of this at present. Analysts from various business establishments, research asso-

ciations and various government agencies are considering to reform the internet, by 
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formulating a favorable surrounding that is formed of multiple rational systems like 

intelligent home, intelligent automobile system, global supply and health care (Atzori 

et al. 2010; Miorandi et al. 2016; Bandyopadhyay and Sen 2011; Domingo 2012). 

We can interpret IoT from multiple angles which has been carried by re-

searchers whose work has been published recently. The various angles of interpreting 

it are: challenges (Miorandi et al. 2016), utilizations (Domingo 2012), specifications 

(Palattella et al. 2013), and brilliance (Kulkarni et al. 2011; Lopez et al. 2012). Atzori 

and his associates (Atzori 2010) gave a broad perspective of IoT from three different 

angles i.e. things, internet, and semantics. More recent studies (Aggarwal 2014; Hal-

ler et al. 2008) have been encouraged and they represent a universal five- layer archi-

tecture to depict the complete format of IoT. The main five layers from fundamental 

layer of edge technology, access gateway, internet, middleware and goes up to appli-

cation layer.  Many recent researches (Miorandi et al. 2016; Lopez et al. 2011; Sie-

gemund 2002; Kortuem et al. 2010; Lopez et al. 2012) apart from characterizing the 

framework and things of IoT reiterate that almost all the items on the IoT are able to 

perceive and hence are known as “smart objects” (SO) and are presumed to be ac-

complished of recognized, anticipate occurrences, communicating with other items 

and being capable of taking decisions (Lopez et al. 2011; Lopez et al. 2012).  One 

main problem that has emerged at present is how to transform the data that is pro-

duced or secured by internet of things into information in order to utilize this informa-

tion so as to provide a more beneficial surrounding to the people using this technolo-

gy. 

The answer to this question has come from technologies using data mining 

and “knowledge discovery in databases” (KDD), this is where these technologies 

have provided a way as they give a resolution to extract the knowledge from the data 

that is buried in the data of IoT, we can apply this knowledge to improve the working 

of the system or to enhance the grade of services this new surrounding can give us. A 

number of works have been concentrating on establishing an efficient data mining 

technologies for the IoT. The conclusions drawn in (Cantoni et al. 2006; Keller 2011; 

Masciari 2007; Bin et al. 2010) exhibit that the data mining algorithms can be used to 

make internet of things more rational, and hence enabling us to get more valuable 

services. Data mining has also been used in many other applications (Shah and Amjad 

2017). 

In the initial days of its theoretical proposition, IoT seemed to be a near im-

possible task as it sounded impractical to connect everything on the globe (including 

non-living beings like refrigerator, washing machine, microwave oven and even the 

non-human living beings like pet animals) through the internet (Anumba and Wang 

2012). Interestingly, now in the latter part of this decade, it is being realized that the 

larger problem is not connecting (as that seems achievable now) but it is deducing 

knowledge from the enormous data (which may reach to Petabytes) into knowledge 

which, in turn, can assist in decision making (Tsai et al. 2014). So, when we talk of 

IoT and data mining (for knowledge discovery), two issues come up – how to effi-

ciently and precisely collect data and then how to mine such a massive amount of 

data. Some models and approaches for gathering data and processing it can be found 

at (Tsai et al. 2014; Bin et al. 2010; Bonomi et al. 2012). 
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2       Proposed use of IoT 

IoT has changed the way we live, from purchasing things from the supermarket to 

driving vehicles. Sensors are embedded in the things surrounding us which transmit 

valuable data to the common platform of IoT which brings devices together.  

i) A car has many sensors embedded it in which monitor the various components of 

vehicle. If a driver sees a fault signal being displayed during a trip, he comes to 

know that something wrong is with the vehicle but whether the problem is major 

or minor needs to be checked by a professional. Here IoT comes into play. The 

various sensors monitor the components and collect the real time data and send it 

to the manufacturer which senses the problem in the vehicle. The manufacturer, 

in turn, will make the component which needs to be repaired available even be-

fore the arrival of the vehicle. By this, we can ensure the safety of the driver and 

also save the precious time of the user. One more thing that can be achieved by 

this is the optimization of the manufacturing process. 
 

ii) IoT can be used for monitoring the health, especially, of handicapped individuals 

and elderly people living alone. Say, for instance, a man suddenly feels numbness 

in his body and his blood pressure shoots up. The smart health sensor can imme-

diately sense changes in the behavior of that person and sent relevant data 

through proper channel to the nearest health care available. In this way a precious 

life can be saved in no time. 
 

iii) Smart refrigerators have sensors that sense when the milk or vegetables or fruits 

are running out. It sends the data to the nearest supermarket to get the required 

amount delivered.  
 

iv) In a smart home, a person can make use of the smart applications right from the 

movement he opens his eyes in the morning by switching off the alarm. The sen-

sor in the clock sends information to the geyser in the bathroom to warm the wa-

ter and simultaneously to the coffee maker to make the coffee for the person. 

Geyser simultaneously makes use of another sensor which has the weather data 

and accordingly it will heat up the water to a suitable temperature.  

3       Hurdles in implementing IoT 

As we all know technology has its pros as well as cons, same is the case with IoT.  

i) IoT needs integration of multiple systems but at times it is not possible   to inte-

grate things in an efficient manner. Take an example of a smart home having 

health care and energy management sensors. If the health care sensor detects de-

pression, it will switch on the lights in order to spread positivity in the environ-

ment but the energy management sensor, because of absence of any motion by 

the person, will turn off the lights in order to minimize the use of energy. This is 

the main problem that is to be corrected for the efficient running of devices based 

on IoT.  
 

ii) Privacy: With conveniences that IoT is giving to us comes a threat to our privacy. 

Since, in IoT everything is connected through so there is a he risk of cyber-theft. 
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Hackers can easily access our personal information and misuse it or even mani-

pulate it for their own benefit. Smart devices will act as entry points for intruders 

to spy into our lives. In today‟s world it depends on us whether we want to share 

any personal information on social media or not. This is active participation but 

in a smart world, we will act as a passive participant. Say for instance my daily 

routine of coming home is at 22 hours. This piece of information is collected by 

various smart devices and sensors that surround me in the smart city and in the 

smart home. This information will be sent to health care so that they can monitor 

my health, to my car manufacturer for maintenance purposes, to an advertising 

agency for sending me relevant advertisement at this particular time and this in-

formation can also land into those hands which can misuse it. With the increase 

in the advent of smart things, data collection will penetrate more deeply into our 

lives and will introduce a whole new set of private data that is both linkable and 

identifiable. 
 

iii) IoT will make us completely dependent on the internet. If the internet goes off for 

even a minute our lives will come to a standstill. This will not only paralyze us 

but will lead to heavy losses both in terms of lives and money. 
 

iv) We, also, have to look into those geographical regions where the accessibility, 

reliability and speed of internet are a matter of concern. 

4       Reference model for IoT 

A model has been proposed here for implementing an IoT system (Fig. 1) with the 

intention of collecting data and deducing knowledge from that data. This model has 7 

basic layers – physical layer, connection layer, computation layer, accumulation layer, 

generalization layer, functional layer and association layer. 
 

i) Physical layer: IoT device may be smaller than a coin or larger than a refrigera-

tor. It may perform a simple sensing function and send raw data back to a control 

center or may combine data from various sensors and perform local data analysis 

and then take action. Our device can also be a remote or stand alone or be co-

located within a larger system. 

Whatever is the function of IoT device, the IoT device requires two main 

components - brain and connectivity. Brain will provide local control and con-

nectivity is needed to communicate with external control. The various IoT devic-

es and controller are – sensors, actuators, RFIDs and GPS. 
 

ii) Connection layer: IoT is a platform where the devices are becoming smarter, 

processing is becoming intelligent and communication is becoming more infor-

mative with each passing day. As per Gartner, 25 million IoT devices will be 

connected to internet by 2020 and those connections will facilitate the used data 

to analyze, preplan, manage and make intelligent decisions autonomously. An 

IoT device may consist of several interfaces for communicating with other devic-

es both wired and wireless: 
 

a. IoT interface for sensors 

b. Interfaces for internet connectivity 
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c. Memory and storage interfaces and 

d. Audio video interfaces 

The most important function of this layer is reliable, timely information 

transmission.  

This includes transmissions 
 

a. between devices and networks. 

b. across networks 

c. between network and low level information processing occurring at next lev-

el. 

 

 

 
          

Fig. 1.  Reference Model for IoT. 
 

 

iii) Computation layer: This layer is mainly required to convert the data into infor-

mation that can be stored and further processed at next layer. The smart system 

will start processing the information as early and in close proximity to the edge of 

network as possible. This layer will process the data at higher speed if we need it 

at faster pace. It represents threshold or alert which includes redirecting data to 

additional destinations. 
 

iv) Accumulation layer: Here data storage takes place. It determines if data is of any 

use to higher layers or not, the type of storage is also determined here i.e. whether 

it is file system, big data system or a database. Data storage plays an important 

part as applications can access data whenever they need it. 
 

v) Generalization Layer: The data stored in layer 4 is generalized in this layer. This 

layer mainly stresses on making the data and its storage in such a way which 

enables in the development of simple performance enhanced applications. We are 

aware of the fact that the various IOT sources from which data is to be accumu-

lated may not be in close proximity but geographically separated it is from such 

sources that this layer should be able to reconcile data from. 
 

Association 
Layer

Functional 
Layer

Generalization Layer

Accumulation Layer

Computation Layer

Connection Layer

Physical Layer
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vi) Functional layer: The data generalized in previous layer is interpreted in this 

layer. The type of usage will mainly depend on the type of data that has been col-

lected. Its usage can be just observing on the data of the device, or governing de-

vices. 
 

vii) Association layer: All this collection and generalization of data into valuable 

knowledge will be of use to us only if this knowledge is put into life. This process 

will require people and processes. As we know that most of the applications per-

form business logic to capacitate people and the people can use it these applica-

tions and data for their specific needs. To make IOT fruitful, action needed re-

quires collected effort of many people so people have to communicate and colla-

borate with each other. 

5       Knowledge discovery from IoT data 

Knowledge Discovery in Databases (KDD) is an important field that is concerned 

with deducing knowledge from data with the aim to help in the process of decision 

making. This involves layers 5-7 of the above presented model. Analyzing, deducing 

information and making decisions is no simple thing when it comes to performing 

these on enormous amount of data such as that of IoT. Three major processes are part 

of KDD − clustering, classification and frequent pattern mining (Han et al. 2011). 

Clustering is a process of grouping data objects based on the similarities be-

tween them. The aims to put all objects that are very similar to each other in same 

group and make sure that differ in a good number of features should be placed in 

different groups. Each group is called a cluster. This keeps intra-cluster similarity 

high and inter-cluster similarity low. A number of clustering algorithms have been 

proposed over the past few decades. A comparison of these algorithms can be found 

at (Steinbach et al. 2000). 

Classification is a process in which we create classification model based on 

the input where we have given certain objects and they already have been labeled. 

This model is given input in the form of new objects and it helps to classify or put the 

objects in particular class thus giving a clear idea of where new objects should be put 

i.e. what is the label of this new object. For classification many algorithms have been 

proposed (Aggarwal 2014). 

  Frequent pattern mining is a process where the aim is to find pattern in a data 

set and we often try to find pattern which are frequent in the data set and these fre-

quent patterns then may help in clustering or they may be directly be used to deduce 

knowledge from this because frequency of occurrence of single objects or group of 

objects in the data gives better understanding of what data represents and what it 

should mean. If the data is in the form of transactions (in terms of rows and columns 

of a table) then we typically call it frequent itemset mining. Frequent itemset mining 

algorithms include Apriori (Agarwal and Srikant 1994) and FP-growth (Han et al. 

2000).  
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5.1       Proposed approach to mining IoT data 

To form interesting, unusual and  valuable patterns in databases we use data mining 

algorithms which is possible with the help of pattern mining .The pattern mining algo-

rithms can be  practiced on many forms of data such as transaction databases, pro-

gression databases, streams, strings, spatial data, graphs ,etc. Multiple patterns such as 

sub-graphs, associations, indirect associations, periodic patterns, sequential rules, 

lattices, sequential patterns, etc can be formed using pattern mining algorithms. 

The most well known algorithm for pattern mining is Apriori (Agrawal and 

Srikant 1994). This algorithm is formed so as to apply on a transaction database to 

unveil arrangements in transactions done by consumers in supermarkets. We can also 

use this algorithm in many other applications, including IoT data. The only condition 

is that data should be in transactional data format. A transaction is described as a set 

of apparent items (symbols). This algorithm has two main things first is a minimum 

support threshold which is given by the user and second a database made up of trans-

actions. The result of this algorithm consists of the itemsets occurring in a recurrent 

fashion i.e. a set of items which are shared by a minimum threshold transactions in 

input database.  

The Apriori algorithm determines frequent itemsets by a repetitive approach 

where candidates are generated (Algorithm 1). 

Input: 

DB, dataset containing transactions 

minsup, minimum support count threshold 

Output: L, frequent itemsets in DB. 

Method: 

L1 = find frequent_1-itemsets(D); 

for (k = 2; Lk-1 ≠ Φ; k++)  

Ck = aprioriGenerator(Lk-1); 

for each transaction t ∈ D {    // scan D for counts 

Ct = subset(Ck, t);     // get the subsets of t that are candidates 

for each candidate c ∈ Ct 

c.count++; 

Lk = {c ∈ Ck| c.count ≥ min_sup}  

} 

return L = UkLk; 
 

procedure AprioriGenerator(Lk-1: frequent(k-1)-itemsets) 

for each itemset l1 ∈ Lk-1 

for each itemset l2 ∈ Lk-1 

if (l1[1] = l2[1] ^ (l1[2] = l2[2]) ^ ... ^ (l1[k-2] = l2[k-2] ^ (l1[k-1] <  l2[k-1]) then  

{ 

c = l1 join l2;     // join step: generate candidates 

if CheckInfrequentSubset(c, Lk-1) then 

delete c;     // prune step: remove unfruitful candidate 

else add c to Ck; 

}  

return Ck; 
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procedure CheckInfrequentSubset(c: candidate k-itemset; Lk-1: frequent (k-1)-

itemsets)   

for each (k-1)-subset s of c 

if s ∉ Lk-1 then return 1; 

return 0; 

Algorithm 1.  Apriori. 

5.2     Implementation, results and discussion 

We executed Apriori on a transactional dataset (see Table 1). It contains four transac-

tions. Given a minsup of 2 transactions (i.e. 0.50), frequent itemsets are “bread, but-

ter”, “bread milk”, “bread”, “butter” and “milk” (Table 7). The whole process of find-

ing these frequent itemsets is shown in Table 2 – Table 6. 

Table 1.  Transactional database. 

TransactionID Items_in_the_Transaction 

T100 bread, butter, coffee 

T101 butter, tea 

T102 bread, milk, butter 

T103 candy, bread, milk 

 

Table 2.  Candidate 1-Itemsets. 

Item Support_Count 

{bread} 0.75 

{butter} 0.75 

{coffee} 0.25 

{tea} 0.25 

{milk} 0.50 

{candy} 0.25 

 

Table 3.  Frequent 1-Itemsets. 

Item Support_Count 

{bread} 0.75 

{butter} 0.75 

{milk} 0.50 
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Table 4.  Candidate 2-Itemsets. 

Item Support_Count 

{bread, butter} 0.50 

{bread, milk} 0.50 

{butter, milk} 0.25 

 

Table 5.  Frequent 2-Itemsets. 

Item Support_Count 

{bread, butter} 0.50 

{butter, milk} 0.50 

 

Table 6.  Candidate 3-Itemsets. 

Item Support_Count 

{bread, butter, milk} 0.25 

 

 

Table 7.  All frequent itemsets and their support. 

Frequent_Itemsets Support_Count 

{bread} 0.75 

{butter} 0.75 

{milk} 0.50 

{bread, butter} 0.50 

{bread, milk} 0.50 

 
If we consider Table 1 to represents the sales of a store, the knowledge which we 

can infer from Table 7 (which we reached after performing frequent itemset mining 

on Table 1 data) is that this store has a good sale of bread, butter and milk but not of 

tea and candy.  If we consider that Table 1 represents the purchases at various time 

instants done by a single person (this data is collected by an IoT system like an IoT 

based almirah or fridge), then the knowledge which we can infer from Table 7 (which 

we reached after performing frequent itemset mining on Table 1 data) is of the eating 

habits, likes and dislikes of this person e.g. he purchases bread, butter and milk on a 

regular basis and that he likes to have bread with butter and so on.  

We can also formulate association rules by applying this approach. We can 

explain this viewpoint by taking an example of buying together things with the things 

that have been bought already by a consumer. Mathematically, this complication can 

be explained as follows: Given a group of items K = {k1, k2, . . . , km} and a group of 

transactions D = (d1, d2, . . . , dn) where dk ⊆ K, a predefined  peak values of confi-

dence and support is used to find the group of association rules that are more than or 
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equal to it. We can say that two meaningful conditions to examine the mining conclu-

sions i.e. support and confidence, are explained beforehand by the user. Take an ex-

ample of a transaction rule for purchasing tooth_brush and tooth_paste together, 

which is designated by {tooth_brush} ⇒ {tooth_paste},   where support is 20% and 

confidence is 80%, which implies 20% of consumers purchase tooth _brush and 

tooth_paste together while every consumer has a 80% chance of buying tooth_paste if 

the person has already purchased tooth_brush. Support is given by  

 

 sup 𝐺 ∪ H =
C(G ∪ H)

n
                                                           (4.1) 

 

and confidence is given by 

 

𝑐𝑜𝑛𝑓(𝐺 ⇒ 𝐻) =
𝐶(𝐺  ∪ H)

𝐶(𝐺)
                                                    (4.2) 

 

where C(x) stands for the count of transactions in D that contain x. 

Consider the example dataset of Table 1. The probability that if a customer 

purchases bread he will also purchase milk will be given by 

 

𝑐𝑜𝑛𝑓(𝑏𝑟𝑒𝑎𝑑 ⇒ 𝑚𝑖𝑙𝑘) =
𝐶(𝑏𝑟𝑒𝑎𝑑  ∪ milk )

𝐶(𝑏𝑟𝑒𝑎𝑑 )
                   (4.3) 

 

=
0.50

0.75
= 0.67 

 

All this knowledge can on one hand help in understanding the behavior of a 

person and on the other hand can boost in the sales of a corporation. 

6       Conclusions 

This paper brought to fore new areas where IoT can be put to use. It also detailed the 

problems that come in the way of implementation of IoT. It also presented a reference 

model for IoT which will assist in collecting IoT data and also in performing data 

analytics on the collected data. This paper also discussed the methods that could be 

used for analyzing IoT data and deducing knowledge from it. Frequent patterns were 

mined from IoT data and the corresponding results were shown to be of great benefit. 
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1 Introduction 

Internet is a form of network where it connect several system together around the 
world. The concept behind “IoT” is to have communication among several devices 
via internet, to share their data about the way they use or about the environment 
where they resides. It is based on Radio frequency technology, which is the inter-
relation of living and non-living beings which are provided with unique identifiers 
(UID) as shown in Fig.1. IoT devices has the ability to interact among other devices 
over the network without any human interference. 
 There were time where most of the communication done by human was fixed and 
landline connection. The major problem of land-phone it that it has to book a call with 
the operator and the operator use to book a slot for the request when it is available, it 
can take hours/days. Then internet comes into the picture where it provide a mecha-
nism to share information among others without regard to their geographical location. 
Introduction of Social-sites turn around the entire framework of data sharing, several 
websites coagulate themselves and share the information to maximum number of 
people.  

 
Figure 1: UID and IoT devices 

 

 

 

1467

mailto:debasishduarah@gmail.com�
mailto:umabskr@gmail.com�


IoT devices collect and share information, it has the ability to react based upon the 
situation and stimulate the result.  

 
 

Figure 2: Functioning of IoT devices 

 Basically Sensors collect data in Analog format, to process the data further it has to 
convert digital format. Aggregation and conversion of data is carried out by Data 
Acquisition System (DAS) and it is located nearer to the sensor and actuator as shown 
in Fig.2. Then the data are been forwarded to IT processing system that may be locat-
ed in remote office or other edge location. Wei Zhou et al. [1] and Mangal Sain et al. 
[3] mainly discussed on features of IoT. To improve the security through encryption 
Madhumitha Venugopal et al. [4]. To mitigate security in honeypot enabled network 
Quang Duy la et al. [9] developed a game theory model. Chaoliung li et al. [10] dis-
cussed as how to secure through intrusion detection method. 

1.1 Characteristics 

Intelligence: Internet of Things is a combinational of algorithm, software, hardware, 
using this it computes and has the ability to solve any given task. 
Connectivity: There are several number of devices in this modern world, the concept 
of IOT states that it has to connect several devices such as cell phone, Bluetooth, 
RFID, digital machines to produce an optimum and accurate result. 
Dynamic Nature: It has the ability to work on any given condition, irrespective to 
thegeographical location, temperature and at any point of time. 
Sensing: “Sensors” plays the important role, It does the sensing part, it has the ability 
to interact with the environment and it has the capability to collect the information 
from the environment. 
Heterogeneity: As in IoT there are several numbers of devices interconnected, every 
devices has different configuration setup architecture, however it has the ability to 
interact among other devices and to form a unit 
Security: it is vulnerable to security as it is transparent and it has privacy issues. 

1.2 Security Issues 

Data Encryption: IoT collects enormous number of data every day, Data has to re-
trieve and process, while doing so data has to be encrypted as there might be data 
which are personal thus it has to be secured. 
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Data Authentication Proper authentication is a must to identify legitimate users 
through which data can be protected, else a person who is not authorized can misuse 
the data. 
Side-Channel attack It is a type of attack where It is more focused on how the in-
formation are presented rather than the information, data like timing information, 
power consumption or electromagnetic leak can lead to side channel attack. 
Hardware When an industry built a basic architecture then it has every chances to be 
pirated as IOT devices are always independent and transparent. To overcome this 
industries are building complex architecture due to which it’s leading to more battery 
consumption. 
Constrained Devices The IoT devices those are been individual setup, basically has 
low capabilities to perform complex encryption and decryption as they have limited 
amount of storage, memory and processing capabilities. 
Device Updates After every certain period, Updating is required to an older device 
such that it could equally likely work together along with the new device installed, 
IoT devices may not able to do automatically thus it has to bring/unplug and do the 
update manually due to which for that certain period data are missed. 
Safe-Storage Now a days it is easier for data storage online/offline but the major 
concern is the Back-up and most importantly where the data is to Back-up. 

1.3 Security Attacks 

Denial-of-service It’s a type of attack where the authorized users are restricted to use 
the service. In this case basically attacker send multiple number of request to the serv-
er without any return address so when a server compute and unable to find, server 
want to close the connection and then again the attacker send the request in which 
server become busy resolving this. 
Jamming It’s a type of DoS attacks which is carried out in the operation phase in 
authorized wireless networks. 
Eavesdropping It is an unauthorized interrupt to a private communication between 
user-devices and device-device, by observing the activities of authorized user, how 
and what they are doing. 
Botnets Attacker distribute malware and takes control over the system and exploit 
private information, example- online banking data, etc. 
Routing Attack In Network Layer, Router plays and important role to en-route the 
network, there could be attack such as DoS, Brute force, Sybil Attack. 

1.4 Trade off 

a) 

To send data over a wireless network it takes a lot of power. 

High power consumption, High range, High bandwidth: 

Ex: Mobile phones: charge need to be given after every 1-2 days 
Cellular phones: towers 
Satellite: devices/sensors that are in ocean. 
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b) 

To send enormous data by using low power, then the range has to be reduced. 

Low power consumption, low range, high bandwidth: 

Ex: Wi-Fi, Bluetooth, Ethernet 
Ethernet: as long as the wire the data can be transferred. 

c) 

To have a good range with less power consumption, the amount of data need to be 
decreased too. 

Low power consumption, high range, low bandwidth: 

Ex: LoPWAN: moisture sensors for Agriculture purpose. 
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3 Proposed Approach 

 
Figure 3: System Architecture 

 
When IoT Sensors captures data, using classification technique those data can be 
classified and then it is  forwarded encryption using Elliptic Curve cryptography 
(Asymmetric algorithm) only if the data are benign as shown in the Fig 3. 
Raw data: It is a primary data that has been collected from its source to process fur-
ther, basically these are the data that is not been processed. 
Pre-processing: It converts the raw data into a format where it can be easily under-
standable. Usually raw data are incomplete, inconsistence and lacking in certain be-
haviour or trends. It process this data and eliminate errors that occurs 
Feature selection: It is for filtering irrelevant or redundant features from a dataset, it 
keeps a subset of the original features. 
Feature extraction: Process of transforming the input data into a set 
of features which can very well represent the input data. It creates a new dataset from 
the original features. 
Generate Training dataset: It is used for training and testing purpose. The model 
follows this set of rules that is been defined in the training dataset and definition too. 
Test set is the data set on which you apply your model and see if it is working correct-
ly and yielding expected and desired results or not. Test set is like a test to your mod-
el. 

 

3.1  Learning Algorithm  

 
Random Forest Classifier:  It is an ENSEMBLE algorithm that combines one or 
more algorithm of same or different kind for classifying object. Basically it forms a 
decision tree in which some subset are selected from the training set. To have the final 
class it aggregate votes from different decision tree. 

Precision = 𝑻𝒑
𝑻𝒑+𝑭𝒑

          (1) 
Equation 1 gives the precision value, Tp= true positive, Fp= false positive. 

1 
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Recall = 𝑻𝒑

𝑻𝒑+𝑭𝒏
                  (2) 

Equation 2 gives the recall value where,  Tp=    true positive, Fn= False Negative. 
 
F1 Score = 2 𝑷𝒓𝒆𝒄𝒊𝒔𝒊𝒐𝒏.𝑹𝒆𝒄𝒂𝒍𝒍

𝑷𝒓𝒆𝒄𝒊𝒔𝒊𝒐𝒏+𝑹𝒆𝒄𝒂𝒍𝒍
 ,       (3) 

  
Equation 3, Harmonic mean of precision and recall. 

 
Malicious: There may be certain point where data may be not effective it may contain 
viruses due to which rest of dataset could hamper too, and transmitting this type of 
dataset will be waste of time, so before proceeding to encryption and transmission 
process this kind of dataset will be discarded. 
Benign: If a dataset is found to be reliable and clean then it will be forwarded to 
transmission phase. 

 

 
Algorithm 1: Classification 

Step 1. Consider Raw Data. 
Step 2. Apply Pre-processing. 
Step 3. Perform Feature Selection and Extraction. 
Step 4. Generate Training Dataset. 
Step 5. Apply learning algorithm in Test Data. 
Step 6. Obtain the Classification. 
Step 7. If Benign             Forward 
Step 8. If Malicious          Discard 

 
Algorithm 1 provides the flow of classifications how the process takes place. Once 
the classification is completed and found that the data are benign, then it is forwarded 
for encryption using Elliptic curve Cryptography such that it could transmit to other 
devices. 

 
ECC is used because of its complexity nature and computing efficiency i.e. it uses 
scalar multiplication rather than exponentiation or multiplication in the finite field, 
also it uses lower key size with compare to RSA which provide equivalent security. 
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4 

Table 1: comparison of key size of ECC and RSA as recommended by NIST. 

ECC Key Size RSA Key Size 
106 512 
163 1024 
256 3084 
384 7680 
106 512 

 
Weierstrass normal form of elliptic curve 

 
 𝑦2 = 𝑥3 + 𝑎𝑥 + 𝑏       (4) 
 
               Where  4𝑎3 + 27𝑏3 ≠ 0 
                   (5) 

Equation 4 describes that elliptic curve is a plain curve with a, b as real numbers and 
equation 5 describe as the curve is a non-singular with no self-intersections or isolated 
point. 

 

 
Algorithm 2: Generation of Key 

d:Random Number within the range[1, n-1]   also to be treated as private key. 
P: it’s the point on the Elliptic Curve 

𝜹 = (𝐏) ∗ (𝐝) 

Algorithm 2 is used to generate a key in which both the sender and receiver are 
agreed upon. Equation 6 generates the public key which is the product of the point on 
the curve and a random number within the range of [1, n-1]. 
 

 
Algorithm 3: Encryption 

Step 1. m: message that need to be sent, it has the point “M” on the curve “E”. 
Step 2. k: within range [1, n-1] 
Step 3. 𝝋 = (𝐤) ∗ (𝐏)          (7)  
Step 4. 𝝎 = 𝐌 + (𝐤) ∗ (𝛅)       (8) 
Step 5. 𝝋,𝝎: are the ciphers and need to forward to the Receiver. 

 
The message needed to be encrypted before transmission process takes place, Algo-
rithm 3 takes the responsibility for it. While encryption two sets of Cipher text is gen-
erated, equation 7 is the product of the k that is within the range of [1, n-1] with the 
point on the curve, the next cipher text, equation 8 is the product of the key and the 
public key and then it is added with the message. It is done by Elliptic curve Integrat-
ed Encryption Scheme. 

(6) 

5 
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M = (ω − (d ∗ φ)) 

Algorithm 4: Decryption 

4 Conclusion 

IoT has become part of our life, it has to be protected and mitigate security to a max-
imum extent. There is every chance that all data that we receive through IoT devices 
may not be real it might be malicious and could leak our personal data. Thus, Data 
classification is done to check the Data accuracy, if the score is more than the thresh-
old then it can be forwarded to other IoT devices. ECC is adopted for key exchange in 
transmission process because it can provide equivalent security with lower key bits 
than RSA. The advantage of this idea is that it computes only True data after receiv-
ing from the sensor as it omits malicious/corrupt data. 
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Abstract:Authentication based on biometric provides various advantages in 
ATMs (Automated Teller Machine) systems. The weakness of existing authen-
tication scheme in ATM is the usage of PIN (Personal Identification Number) 
numbers as password. Because PIN numbers are easily traceable and misused. 
In order to achieve security and to overcome these illegal activities, our pro-
posed system is developed to provide better security to the ATMs. Here, the 
PIN numbers are replaced with biometric security. The main objective of the 
work is to eliminate the use of ATM cards completely and to ensure better secu-
rity. In this proposal, we provide the idea of using Aadhaar number as user ID 
and fingerprint as password. After biometric verification, the user will be al-
lowed to proceed with the transaction. In case of three successive wrong at-
tempts, the account will be blocked. 

 nanthithaashree26@gmail.com 

 
Keywords:Authentication, Biometric-Fingerprints, Aadhaar Number, ATM 

1 INTRODUCTION 

 For the past many years, Democratic world fears for robbery and theft. The current 
scenario seems to be highly secured. But on deep sight over the economic perfor-
mance of the country, there has been a vast economic down level performance. One 
of the most major incidences that we can see in our day to day life is ATM(automated 
teller machine) bank robberies. 

The change in banking activities include the use of ATM’s for banking transactions 
like cash withdrawl, money transfer and so on. The account holder will be issued with 
an ATM card and a private PIN as password. The PIN number will always be an im-
portant consideration to protect our financial information. But those PIN numbers can 
easily be hacked and misused. 
Biometric authentication may be used as the solution for this problem. Biometric in 
advance field is concerned with identifying a person based on a person’s physiologi-
cal or behavioral characteristics. One of the most common physical biometric charac-
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teristic include fingerprint, retina, iris and so on. Fingerprint’s specific feature is that 
they do not change for the entire life which is cheap and reliable.Thus,fingerprint 
verification is an effective method which is widely used for other comparison of bio-
metric information. 

 
2. LITERATURE SURVEY 
 
Vijayasanthi.R et al. (2016) pointed out that the method in which users authentica-

tion’s second factor error are reduced due to human fault and also by sophistication of 
malware attacks. They proposed a fingerprint authentication method of matching the 
bifurcation which are calculated as points and matched. All fingerprints are collected 
by optical sensors which are sent to cloud via Raspberry pi.The fingerprintsare to be 
authenticated which are stored in file server and in web server. It sends out a restore 
based match score along with fingerprint ID. 

 
Sweta Singh et al . ( 2017) proposed a constrain on transaction through ATM in-

volving biometric to improve system performance and to solve defined problems.Its 
separated into two parts.The first part solve the sensor performance by adding only a 
limit amount of cash or tracking over if one need to withdraw a huge amount or at-
tempts of multiple transactions.In the second part it explains how verification using 
fingerprint os conducted and how the claimant access the system and the measures to 
increase the performance of the fingerprint biometric system.But the disadvantage of 
this method is the usuage of ATM card and PIN number for low amount transaction. 

 

3. PROPOSED METHODLOGY 

3.1 OBJECTIVE  

 To enhance the ATM security using fingerprint authentication  

 To eliminate the use of ATM card completely  

 To provide highly secure identification using biometric 

3.2 METHODOLOGY 

Security is the serious issue in ATM system. Accessing of ATM machine using 
PIN number has become less secure because they are easily traceable. Chances of 
missing and misusing ATM cards has been increased. The existing security in the 
ATM system has not been able to address these challenges. 
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To overcome these challenges, the proposed work involves biometric security. Fin-
gerprint technology in particular, can provide a much more accurate and reliable 
user authentication method. This system allows user to make banking transaction 
through the use of their fingerprint. The fingerprint minutiae features are different 
for each human being. Hence it is used for more accurate authentication.  

The user enters Aadhaar number as the User ID and fingerprint as password. After 
biometric verification, the user will be allowed to proceed with the transaction. In 
case of three successive wrong attempts, the account will be blocked. This system 
has designed with Python-Database integration along with the use of hardware 
components, Arduino as well as Fingerprint module (R305), to provide cost effec-
tive banking ATM system. Access to multiple banks and multiple accounts are 
provided in this system. 

3.3 FUNCTIONAL BLOCK DIAGRAM 

 

 
. 

 
 
 
 
 
 
 
 
 
 
 

Fig.1.Functional Block Diagram of the Proposed Methodology 
 

The user has to choose the bank from the options.To login, the user has to enter 
his/her Aadhaar number.Biometric verification should be provided by the user.If 
the fingerprint is matched, the user will be allowed to carry out the following 
transactions such as : Account details,Withdraw,Deposit & Money transfer.After 
finishing a successful transaction, the user can either continue or exit.If not the 
user will be allowed with two more attempts to login.Once exceeding three at-
tempts the account will be blocked. From the Fig.1 & Fig.2.At first, the user en-
ters Aadhaar number as the User ID and fingerprint as password. After biometric 
verification, the user will be allowed to proceed with the transaction.User can ac-
cess any of their accounts but it should be linked with their Aadhaar Card.  Once 
after logged in, they get all privileges for accessing  all features .In case of three 
successive wrong attempts, the account will be blocked.  This system has de-
signed with Python-Database integration along with the use of hardware compo-
nents, Arduino as well as Fingerprint module (R305), to provide cost effective 
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banking ATM system.  Access to multiple banks and multiple accounts are also 
supported in this system. 

 
 

Fig.2.Flow Diagram of our System. 
 

3.4 HARDWARE & SOFTWARE OUTPUT 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3.Choosing & Various Bank Transactions 
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Fig.4.Illegal Transactions 

 
Fig.5.Hardware Setup 

From Fig.3. we observe that the bank is choosen and proper authentication is done by 
using biometric verification.If  it  is matched with the aadhar card number, the money 
transaction and other transactions are done successfully.If it is observed to be a illegal 
authentication as shown in Fig.4. the account gets blocked.Thus,its completely reliable 
and secure.This method results in fast and accurate authentication for the identification 
of user. Since this is based on fingerprint authentication technique there will be no 
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need to disclose PIN or passwords with third parties.Hence we have fused biometric 
fingerprint technique for authentication of user to ameliorate the security level. 

 
4. CONCLUSION 
In order to improve &optimize the security in the ATM, this proposed system focuses 
on the usage of   proper authorization by means of fingerprint sensor and Aadhar as a 
user id. The system employs with a AurdinoUNO  as front end with fingerprint sen-
sor  . The proposed system contains aAurdino UNO for operation and mySQL for 
database.  The propose system achieves a higher efficiency and it will be responsible 
for proper authentication and thereby arrest the illegal transactions.  The system is 
very suitable for all bank sectors and all kind of banking applications and it is highly 
reliable for security related issues. 
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Abstract. Facial image retrieval using its contents is one of the major areas of 
research because of the exponential increase of multimedia data over the Inter-
net. However, due to high dimensional features and different variations availa-
ble in the images, it becomes a challenging task to obtain the relevant and non-
redundant features. Therefore, for making the facial retrieval system more accu-
rate and computationally efficient, the selection of prominent features is an im-
portant phase. In this paper, the grasshopper optimization algorithm has been 
used to obtain the relevant attributes from the high dimensional features vector. 
For the same, Oracle Research Laboratory database of faces is used. The exper-
imental values show the efficacy of the proposed method of feature selection 
which eliminates the maximum 83% features among the other considered 
methods and the accuracy of the facial retrieval system also increases to 91.5%. 
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1 Introduction 

As the use of social media, surveillance cameras, mobile platforms, and many other 
online applications are increasing rapidly, it becomes difficult to retrieve the multi-
media contents on the Internet. Out of various multimedia contents, recognition of 
facial images over Internet is an important research area of computer vision. Face 
recognition system is also widely used in various application areas like, e-passport, 
terrorist recognition, ID verification solutions, bio-metric identification, social media, 
and deployment of various security services. Various face identification methods are 
introduced in the literature. The fisher face method is being used for nonlinear tem-
plate matching by number of researchers [1] [2]. Cooper et al. [3] introduces the mix-
ture model of latent variables and Yi et al. [4] used eigen faces based principal com-
ponent analysis methods. Similarly, linear discriminate analysis [5], tensor representa-
tion based multi-linear subspace learning methods [6], and neural network based dy-
namic link matching methods [7][8] are some of the popular face retrieval systems. 
However, the effectiveness of these approaches highly depends on the extracted fea-
tures. Generally, for the images, high dimensional features are extracted which makes 
these approaches computationally inefficient. Therefore, an efficient feature selection 
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method is a prime step for making the content-based image retrieval (CBIR) based 
face identification method more accurate and computationally efficient [9].  

 
Generally, a CBIR based face identification method contains four steps. The first 

step acquires the images from the large databases and pre-processed for removal of 
noise, illumination variations, or background information [10]. Second step includes 
the extraction of attributes from the images. The third step selects the relevant fea-
tures which are finally given to the classifiers for matching of relevant images. How-
ever, the efficiency of CBIR systems highly depend on the selection of relevant and 
non-redundant features [11] as the feature extraction methods returns a high dimen-
sional feature which led to the “curse of dimensionality” problem. This may decay the 
accuracy of a classifier and also become computationally intensive [12]because of the 
irrelevant attributes from the high dimensional feature space [13]. To deal with the 
problem of “curse of dimensionality”, an efficient feature selection method is re-
quired. The various feature selection methods, available in the literature, can be clas-
sified into three categories, namely wrappers, embedded, and filters methods [14]. 
The wrapper methods use the greedy search approaches for the feature selection while 
embedded methods use the supervised learning algorithms [14]. The filter methods 
use the features as the class variables which may results in poor performance on se-
lected classifiers [11]. The embedded and wrapper algorithms are computationally 
expensive as compared to the filter methods [11]. 

 
The feature selection methods generally obtain the optimal set of features from 

high dimensional features set using some predefined criteria. For a feature set having 
$N$ features, an exhaustive search method will find at most $2^N$ features subsets 
which is a very large number [15] and requires extensive computation. Therefore, the 
exhaustive search methods are generally considered as NP complete problems and can 
efficiently be solved through various meta-heuristics algorithms [16] [17] [18] [19]. 
Therefore, in this paper a new method for optimal features selection using a meta-
heuristic algorithm is introduced which is further used for efficient facial recognition 
system. The meta-heuristic algorithms are inspired from nature behavior and efficient-
ly search the solution space. The solution of many difficult real-world problems have 
been successfully provided by the different meta-heuristic algorithms [20] [21] [22] 
[23] [24] [25]. Some of recent meta-heuristic algorithms are improved biogeography-
based optimization (IBBO) [26], intelligent gravitational search algorithm (IGSA) 
[27], whale optimization algorithm (WOA) [28], Hybrid step size based cuckoo 
search [29], spider monkey optimization (SMO) [30], sine cosine algorithm (SCA) 
[31] and grasshopper optimization algorithm (GOA) [32].  

 
GOA works according to the behavior of grasshoppers and performs well for com-

putationally expensive optimization problems having constrained and unconstrained 
objectives. GOA has shown better results in different application domains such as, 
computer vision, biomedical data mining, clustering problems and many others. 
Lukasik et al. [33] used the GOA in clustering of data and analyzed it against other 
state-of-the-art methods. A modified multi-objective GOA has been introduced by 
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Tharwat et al. [34] to solve the constrained and unconstrained problems with multiple 
dependent objectives. Furthermore, Barmen et al. [35] presented a GOA and support 
vector machine (SVM) based hybrid method for the forecast of short-term load in 
Assam, India. Ibrahim et al. [36] also utilized GOA for optimizing the SVM parame-
ters and tested the performance on biomedical data set of Iraqi cancer patients.  

 
Therefore, in this paper, the strength of GOA has been utilized to obtain the rele-

vant and non-redundant features from the high dimensional facial image features 
which are further used in face recognition system. For extracting the features, 
AlexNet convolutional neural network has been used and fed to the new feature selec-
tion method for obtaining the optimal features set. Furthermore, the classifier is 
trained using these optimal features set which is used to recognize the facial images. 
The efficiency of the proposed feature selection method has been compared with five 
different state-of-art classifiers, namely ZeroR, random forest (RF), linear discrimi-
nant analysis, K-nearest neighbor (KNN), and SVM. The performances of all consid-
ered methods have been evaluated on Oracle Research Laboratory (ORL) face data-
base. 

 
The organization of the rest of the paper is as follows. The brief of the AlexNet and 

GOA is presented in Section 2. Section 3 discusses the various steps of the proposed 
CBIR face recognition method. Experimental results are shown and discussed in Sec-
tion 4 followed by the conclusion in Section 5. 

2 Preliminaries 

This section presents the AlexNet and GOA methods used for features extraction and 
feature selection respectively from face recognition. 
 
2.1 AlexNet 

AlexNet is one of the popular convolutional neural networks proposed by 
Krizhevsky et al. [37] in the ImageNet Large-Scale Visual Recognition Challenge 
(ILSVRC) and is used in various image classification problems a pre-trained model 
[38]. AlexNet extracts the features automatically from the image without intervention 
of any human. It includes many layers like input, convolution, activation, pooling, 
dropout, and fully connected layers. The convolution layer extracts the features from 
the images which are further fed to rectified linear unit (ReLU) activation function to 
add the non-linearity in the system. Max-pooling layer reduces the dimension of ex-
tracted features by taking the maximum value under a filter of size 3 × 3. The drop-
out layer in the AlexNet is used to randomly set the d% of hidden nodes to zeros. 
Fully connected layer is the last layer of AlexNet which converts the two-dimensional 
features to a single dimensional feature vector. The architecture of AlexNet is pre-
sented in Fig. 1 which contains five convolution layers along with ReLU activation 
layers, three layers of max-pooling, two layers of dropout, two fully connected and 
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ReLU layers, and one fully connected layer. The output layer is known as softmax 
layer and is used to label the input image into different classes. 

 

 

Fig. 1.The architecture of AlexNet [39]. 

2.2 Grasshopper Optimization Algorithm (GOA) 

GOA [32] is a recent algorithm for optimization and is inspired from the behavior of 
grasshoppers. It is generally used to search the optimal solutions for the constrained 
and unconstrained problems. In the grasshopper optimization algorithm, the positions 
of grasshoppers are taken as solutions or individuals in the population. There are two 
phases in the life cycle of grasshoppers, namely larval and adulthood phases. In the 
larval phase, the movement of grasshoppers is slow which represents the exploitation 
of the search space. On the other hand, in the adulthood phase movements become 
large which makes the abrupt changes in their positions and is considered as the ex-
ploration. Mathematically, the position (Xi) of ith

where, Si, Gi, and Ai are the social interaction, gravity forces, and wind advection 
influencing factors respectively. The social interaction factor is calculated as Eq. (2). 

 grasshopper can be depicted as Eq. 
(1). 

𝑋𝑖 = 𝑆𝑖+𝐺𝑖+𝐴𝑖                                              (Error!  Bookmark not de�ined. ) 

 

𝑆𝑖 = �𝑠
𝑁

𝑗=1
𝑗≠𝑖

�𝑑𝑖𝑗�𝑑𝚤𝚥�                                             (Error!  Bookmark not de�ined. ) 
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𝑠(𝑟) = 𝑓𝑒
−𝑟
𝑙 − 𝑒−𝑟                     (Error!  Bookmark not de�ined. ) 

where, N is the number of grasshoppers ands shows the social attraction. It is meas-
ured by the distance (dij) between the ith and jth

where, xi is the i

 grasshopper. Further, f and l are the 
attraction intensity and the attractive length scale respectively. The distance (dij) and 
the unit vector (𝑑𝚤𝚥� ) are calculated as follows. 

𝑑𝑖𝑗 = �𝑥𝑗 − 𝑥𝑖�                                                    (Error!  Bookmark not de�ined. ) 

𝑑𝚤𝚥� =
𝑥𝑗 − 𝑥𝑖
𝑑𝑖𝑗

                                                    (Error!  Bookmark not de�ined. ) 

th

 
 grasshopper in the population of grasshoppers. 

Moreover, the gravity force (G) and wind advection (A) are calculated by Eq. (6) 
and Eq. (7) respectively for ith

   

                  𝐴𝑖
= 𝑢𝑒𝑤�                                                            (Error!  Bookmark not de�ined. ) 

 grasshopper. 

 𝐺𝑖 = −𝑔𝑒𝑔�                                                                    (Error!  Bookmark not de�ined. ) 

 
where, g and u are the constants. The unit vectors towards the earth center and wind 
direction are represented by 𝑒𝑔�  and 𝑒𝑤�  respectively. Generally, the effect of G and A 
on position change in a grasshopper is minimal, hence are ignored in the position 
vector. A target vector (𝑇𝑑�) is also used in the position equation of each grasshopper. 
Therefore, the final mathematical equation of position becomes as follows. 

𝑋𝑖𝑑 = 𝑐

⎝

⎜
⎛
�𝑐

𝑢𝑏𝑑 − 𝑙𝑏𝑑
2

𝑁

𝑗=1
𝑗≠𝑖

𝑠(𝑑𝑖𝑗)𝑑𝚤𝚥�

⎠

⎟
⎞

+ 𝑇𝑑�                                   (Error!  Bookmark not de�ined. ) 

 
where, Xi

d is the dth dimension of ith grasshopper. The lower and upper bounds in the 
dth dimension are represented by lbd and ubd respectively. 𝑇𝑑� depicts the dth dimension 
of the best solution and is known as target vector. The c is a controlling parameter to 
modify the behavior of exploitation and exploration of the grasshoppers and is calcu-
lated by Eq. (9). 
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 𝑐 = 𝑐𝑚𝑎𝑥 − 𝑙
𝑐𝑚𝑎𝑥 − 𝑐𝑚𝑖𝑛

𝐿
                           (Error!  Bookmark not de�ined. ) 

 
where, cmax and cmin represents the maximum and minimum values respectively. Gen-
erally, cmax is kept 1 and cmin0.00001. l and L depict the current and maximum number 
of iterations respectively. The complete algorithm of GOA is given in Algorithm 1. 
 

Algorithm 1 Grasshopper Optimization Algorithm  
Input: Randomly initialized population of grasshoppers Xi 
(i=1, 2,…, N), each of d dimensions.  
Output: Optimal solution. 
Initialize cmax, cmin and L; 
Measure the fitness (fit) of each solution and dominate 
the best solution as target vector T; 
While l<L do 
 Find c using Eq. (9); 
For each grasshopper do 
   Calculate the distance of grasshoppers (dij,𝑑𝚤𝚥�); 
   Update the current position of grasshopper by Eq. 
   (8); 
   Apply the boundary checks on each solution; 
 End for 
End while 

3 Proposed Method 

This work presents a new feature selection method using the grasshopper optimization 
algorithm for effective face recognition in a CBIR. The proposed method has been 
depicted in Fig. 2 which contains major three steps, namely feature extraction, feature 
selection, and classifier. First the facial images are fed to features extraction phase in 
which a pre-trained AlexNet deep learning model is used. For the same, the output of 
the last hidden layer of AlexNet is used as the extracted features for input images. In 
the second phase, the proposed feature selection method is used to select the relevant 
and non-redundant features from the features set and is discussed in the Section 3.1. 
Once the relevant features are selected, a classifier is used which is trained using the 
training dataset image features. The trained classifier is used to identify the test facial 
images. For the same, six different classifiers, namely SVM, kNN, linear discriminant 
analysis (LDA), ZeroR, and random forest (RF) classifiers are evaluated. 
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Fig. 2.The proposed face recognition method. 

3.1 Feature Selection 

The proposed method uses the grasshopper optimization algorithm (GOA) to obtain 
the relevant features. In GOA based feature selection method, each grasshopper is 
represented as a vector which is randomly initialized between [0,1]. The dimension 
(d) of each solution vector is equal to the number of features returned by AlexNet. 
The value of each dimension in the solution vector has either a value 0 or 1 if the 
respective feature is not selected or selected respectively. Mathematically, the ith

𝑋𝑖 = {𝑥1, 𝑥2 … , 𝑥𝑘 , … , 𝑥𝑑}, where 
𝑘 = {1,2, … ,𝑑}                          (Error!  Bookmark not de�ined. ) 

 solu-
tion (Xi) can be represented as Eq. (10). 

where, i = 1, 2, · · ·, N. Following steps are followed to obtain the optimal set of fea-
tures. 

1. Each dimension of an individual or solution is digitized either to 0 or 1 using a 
threshold value (ρ) i.e., if ρ is bigger than Xi

k

𝑋𝑖𝑘 = �
1   𝑋𝑖𝑘 < 𝜌

     0  𝑋𝑖𝑘   ≥  𝜌
�                                             (Error!  Bookmark not de�ined. ) 

 then it is replaced by 1 otherwise it is 
set to 0. The mathematical formula is as follows. In this work, the value of ρ is em-
pirically selected to 0.7.  

2. Measure the fitness of each individual by considering only those features whose 
corresponding solution dimension is 1. The fitness is measured as the accuracy re-
turned by the SVM classifier with 10-fold cross validation. 

3. Use GOA to update the position of each individual till the stopping condition is not 
achieved.  

4. Finally, the best returned solution by GOA is considered as an optimal solution and 
the features having corresponding dimension value 1 are selected as relevant fea-
tures.  

5. The obtained features are used to train and test the classifiers. 

4 Experimental Results 

The performance of GOA based feature selection method for face identification is 
analyzed against other state-of-the-art meta-heuristic based methods. For feature ex-
traction method, Alexnet is used which extracts 1000 features. To select the relevant 
features out of these 1000 features, GOA based feature selection method is used 
whose performance is tested using MATLAB on Intel core i7 processors with 8 GB 
RAM. For the facial images, Oracle Research Laboratory (ORL) dataset is used 
which was provided by AT & T laboratories, Cambridge [40]. There are 400 images 
of 40 persons in the facial image dataset i.e., 10 images per person, having various 
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facial expressions. The 5 images of one representative person are shown in Fig. 3. The 
size of each image is 92 × 112 pixels with 256 greylevels per pixel. All the images 
are of PGM format. For training and validating the classifiers, stratified random sam-
pling is used to select the training and testing datasets. 

 

 
Fig. 3.Representative images of a human from ORL dataset [40]. 

 
The performance of the proposed GOA based feature selection method has been 

compared with SMO and sine cosine algorithm (SCA) based feature selection meth-
ods against the number of selected features. Moreover, the relevancy of the selected 
features is checked by feeding them to five classifiers, namely SVM, RF, LDA, kNN, 
and ZeroR and corresponding accuracy are tested for Oracle Research Laboratory 
face database. Table 1 shows the number of selected features and respected accuracy 
return by each classifier. From the table, it can be observed that the GOA based fea-
ture selection method removes the maximum number of features i.e., 83% which is 
maximum than other considered methods. Furthermore, each classifier gives the best 
accuracy for the selected features returned by GOA based feature selection method. 
The best accuracy of 91.5% is given by SVM classifier for the features returned by 
GOA based feature selection method. 

 
 
Table 1.The comparison of the proposed and considered feature selection methods in terms 
of number of features and corresponding accuracy returned by the classifiers. 

 
 Number of features selected 
Method–> None SCA SMO GOA 

 1000 221 198 170 
Classifier  Accuracy  
SVM 83.7 89.1 89.4 91.5 
LDA 78.6 87.6 88.2 90.7 
RF 81.9 89.5 90.1 90.9 
kNN 79.3 85.9 86.5 88.6 
ZeroR 63.2 65.7 65.7 65.7 

 
An efficient feature selection method also reduces the computational cost of train-

ing of a classifier. For the same, the computational efficiency of the proposed method 
has been measured for the selected features and is shown in Table 2. From the table, it 
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can be seen that each classifier takes minimum number of computational times for the 
features returned by the proposed GOA based feature selection method. Hence, it can 
be stated that the proposed feature selection method selects the relevant features 
which reduces the time complexity and also increases the classification accuracy. 

 

Table 2.The computational time taken by the classifiers on the selected features. 

Method Selectedfeatures SVM LDA RF KNN ZeroR 

None 1000 10.11 4.12 10.21 3.29 0 
SCA 221 4.23 3.13 5.33 2.81 0 

SMO 198 4.01 2.97 5.11 2.71 0 

GOA 170 3.18 2.28 4.16 2.64 0 

 

5 Conclusion 

This work presents a new feature selection approach using a grasshopper optimization 
algorithm. The proposed approach obtains the optimal features from Oracle Research 
Laboratory face database images. For the same, Alexnet convolutional neural network 
is utilized for extracting the features from the facial images. The proposed GOA 
based feature selection method has been tested against recent meta-heuristic based 
algorithms in terms of selected features and computational cost. The proposed method 
eliminates the maximum number of features i.e., 83% among the considered methods. 
The relevancy of the selected features is tested on five classifiers for identification of 
faces. The SVM classifier gives the best accuracy for the selected features by the 
proposed GOA based feature selection approach. Hence, the proposed method outper-
forms the existing methods in terms of accuracy and computational cost. 
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Abstract. In recent times there is a constant issues rising over in search of 
blood. Not every blood is readily available in every blood bank. Some blood 
group is rarely available thus making the patients really suffer in emergency 
times. There is huge value lies in the patient’s life. There are many incidents 
happened in the past where people died after not getting the blood in time. 
About 40,000 thousand people in India need blood each day. Every blood pack-
ets donated by the donor is collected by the corresponding blood bank location. 
There is a need to develop a system that makes the recipients to know about the 
blood packets available in the blood bank. An effective system should directly 
connect the recipient to blood bank effectively. 
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1 Introduction 

 According to the studies there is an increasing rise of medical emergencies in a day-
to-day life. In most of the medical emergencies there is a one thing present as a com-
mon that is the blood. Obtaining blood is becoming one of the hard task. If the patient 
is lucky he can get blood easily but most of the times the rare blood groups cannot be 
obtained easily. There are some of the blood groups that cannot be obtained easily 
because they are present only in small amount of people. There is fact that ab –ve 
blood group is present in 0.4% population in India. In most times donors are willing 
to donate their blood but the recipient is unknown where the donor donates his/her 
blood, that is in which blood bank there is an availability of blood. Every time the 
patient is in need of blood their family members go on for search of blood which is 
time consuming job and it also results in waste of time and waste of energy. 
  
 The primary motto off our system is to notify the recipient about the availability of 
blood in each blood bank with the contact information. This makes the work easier 
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and patient need not want to search for blood since they can search availability of 
blood from their hand itself. Now a days people are addicted to automated system 
because it works behalf of four members so that people don’t need to do any extra 
work at all. There are some incidents happening is high populated areas which causes 
serious trouble to people that is, the recipient is given with blood which is stored for 
months and months. This will automatically create an serious health issue in recipi-
ent’s body. Our motto is not only to notify the availability of blood to recipient but 
also to keep note of the date at which blood was donated so that whenever the blood is 
taken out of the storage for recipient the date is known and it can be disposed as soon 
as possible with medical help. 

2 Literature Review 

   Review of literature helps to find the way that the existing system has been 
evolved. It provides a understandable platform for the proposed system which is al-
ready present in the universe. The survey of literature helps to find a system that has a  
better  enhancement than the previous systems and provide a promising result. Most 
of the   times literature review is important that is used to track the history of technol-
ogies and how are they theoretically and practically implemented. Literature on the 
utilization of digital and printed resources and other related issues is given below. 
Abhijeet  Moharkar & Akanksha Somani(2018) [1] proposed that how an information 
about the blood is conveyed to every individual recipient using sms service. It imple-
mented an usage of embedded system generate the sms which is the strong point of 
communication considered today. The system combines both donor and recipient and 
arranges a manageable way for the blood bank to fulfill their requirements in a day to 
day life 
 Shubham Pande et.al (2018) [2]proposed a registration services for users who is in 
need of blood.It proves Cloud- based services are very vital in urgent blood delivery 
as they care able to central and immediate access to donor’s data and location from 
anywhere and anytime.The system provides a database to maintain profiles of users so 
that It provides knowledge about the latest technology used in developing android 
based applications. 
 Sumazly Sulaiman et.al (2018) [3] proposed the use of Rational Unified Process 
(RUP). Thus the system was built in a orderly fashion started from the core cycle 
providing a management system that is developed to manage blood bank in HSNZ. 
The system also offers other utility services related to blood bank regarding the in-
formation about each person seeking the blood bank. 
 Radha R. Mahalle & ThoratS.S(2018) [4]proposed the improvement of the man-
agement  and response time of the blood bank by connecting all the blood banks to 
the cloud storage.  Most of the researches were done of the blood banks and its 
managements. Among total population of Indian early 38 thousand blood donations 
are required everyday thus the use of IoT will become beneficially for the bank for the 
management system the blood banks. It is noted that this system provides high level 
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of accuracy, reliability and automation in blood storage as well as blood transfusion 
process. 

Ashlesha c. & Adsul V.K.Bhosale (2017) [5]proposed a work to create a direct 
communication between donor and recipient to encourage more donors to denote their 
blood. This approach also enables a communication between recipient and nearest 
donor so the blood can be reached quickly without any wastage of time. This ap-
proach uses a strong raspberry pi system and user application to enable a communica-
tion which certainly decreases the shortage of bloods in any hospitals. 

Danny J. Pereira et.al (2016) [6]paved the way for discovering blood banks and 
blood donors using a strong gps technology and user application. It also notifies users 
about the blood camps conducted. It is useful in emergency situations and provides 
contribution to the mankind. It enhances the service of blood banks. Blood camp or-
ganization will become easy process as organizers will directly contact the blood 
banks. 

Kavitha.I & Sreelatha .N (2016) [7] proposed a work that provides a mission to ful-
fill every blood request in the country with a promising android phone and motivated 
individuals who are willing to donate blood. It creates a common platform to unite 
every single blood bank, donors and recipients into a common platform. It uses high 
level communication technologies like zigbee to increase the efficiency of the system. 
The donor and recipient or blood bank and recipient are immediately connected 
whenever the blood is required. 

Jamalpur Mohanlal & Mudarakolla Krishna (2016) [8]describes a work that 
aimstobeatthecommunicationbarrierbyprovidinganimmediatelinkbetweenthe donor. 
This system is originated on an android APP, this will help to find the donors. The 
system accounts a perfect accuracy of providing an useful information to donors, 
blood banks and recipients. 

Prathamesdh Raut et.al (2016) [9] describes a high-end system to bridge the gap 
between the blood donors and the people in need for blood. Using an application any 
individual person can find the blood bank and donate their blood thus easing the job 
of every one by the use of modern day technologies. 

K.M. Akkas Ali et.al (2015) [10] proposed to reduce the complexity of the system 
to find blood donors in an emergency situation. It provides an entire information 
about the details of the donor and their recipients including the current location. It 
integrates a strong Google maps into the system to enhance the power of the system. 
It is used all over the year and  thus bringing the donor and recipient straight together. 
 

3 Proposed System 

 In our proposed system there will a connection made directly between the recipi-
ent and the blood bank. In our system we use a unique id made for each blood packets 
collected and the image is detected(Image Detection)  and  the information is stored in 
the database and later  on uploaded to the cloud server. An user end application will 
be made available so that each recipient using the application can know about the 
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exact amount of blood packets available in the particular blood bank and there will be 
contact number of the blood bank present. Hence it will be easy for recipient to com-
municate to blood bank and get the blood in time. We use the technique of computer 
vision in this system to clearly detect the unique id so that the information can be 
stored later. 

 

 

Fig 1. FRAME WORK FOR AUTOMATED BLOOD BANK SYSTEM 

In the above figure the modules are classified into 

3.1 Unique Id Generator 

 Unique id generator is used to generate a unique id for each blood packets collected 
from the donor that contains some valuable information. For example: Location of the 
blood bank, Date the blood donated, Blood group code etc. It will be easy to store the 
information using this id and it will not ask any complexity in the job. It is also easily 
recognizable since it follows a specific pattern. Using this id blood bank can easily 
know how many days the blood packets are stored in the blood bank so that after 45 
days the blood packets from the blood bank can be removed. 

 

 

Fig: UNIQUE ID GENERATOR 
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The above figure shows that an unique id can be created to identify the blood packets 
stored in the blood bank. An unique id comprised of information such as pin code , 
date and type of blood donated by the donor. This is very useful in solving the defi-
ciency in the previous systems and provide some answers to the society problems. 

3.2 Image Detection And Conversion 

 
The unique id contained in the blood packets will be in the form of an image. Thus 

using computer vision we can clearly detect the image and the image will be convert-
ed into string using ocr (a type in the computer vision technique) which detects the 
characters present in the image so that the information will be stored in the database 
using the regular expression. 

 
 
The above figure shows that first the blood packet containing the unique id is de-

tected using the camera. The camera detects a pattern which is previously fed into the 
computer. 
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When the image is detected it then transforms the text present in the image to the 

pattern which the computer knows by the regular expression. The information can be 
extracted from the text and the status will be updated. 

 
 

3.3 Cloud Server Updation 

  
After the information stored in the database it will uploaded into the cloud server 

so that the information later on updated to the user end application. This will be fast-
est and cheapest method so that availability of blood packets are updated instant-
ly(real time).The information is stored in a csv file which acts as a database here, that 
will be updated to cloud server. 
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The above image describes that when the image is detected then the information 

contained will be updated automatically to cloud server. This is quite effective way so 
that the data will be stored in the cloud for long only when the patient needed the 
blood it will be erased from the cloud. The result code 200 describes that status has 
been updated successfully. 

3.4 User End Application 

   An application will be built on the user side that is the recipient side to know the 
availability of blood packets. The user application will contain the blood groups 
which shows the quantity and the contact number of the particular blood bank to con-
tact and collect the blood packets. Whenever the information is updated into the cloud 
server it shows the immediate deflection in the application about the amount of blood 
packets and date at which the information is last modified. 
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The above image provides an view to an user who can be able to operate the sys-

tem in the front end. Application simply provides about the blood sample calculation 
and the date at which the information was last updated. 
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The image shown above describes about the nuber of blood packets present cur-
rently in the particular blood bank and ad date at which the blood type was last updat-
ed in that zone. 

4 Conclusion 

This system has proposed a concept that will help the millions of people using the 
latest technologies and to ensure that no single lives should not be wasted for reason 
of not availability of blood or not knowing about the stocks of blood in the blood 
bank. So the system has been implemented using computer vision technique com-
bined with iot which shown a better results than the previous systems. In future there 
can be advancements in technologies which will further increase our system to higher 
level. 

 

References 

 
1. Abhijeet Moharkar & Akanksha Somani(2018),’ Automated Blood Bank Using Embedded 

system’, International Journal of Innovative Research in Science, Engineering and Technol-
ogy, Vol. 7, Issue 1, January 2018. 

 
2. Shubham Pande & Shweta Mate & Pradnya Mawal & Ayusha Jambulkar & Prof. N. S. 

More (2018),’E-Blood Bank Application Using Cloud Computing’, International Research 
Journal of Engineering and Technology (IRJET) ,Volume: 05 Issue: 02 | Feb-2018. 

 
3. Sumazly Sulaiman, Abdul Aziz K.Abdul Hamid, Nurul Ain Najihah Yusri (2018),’ Devel-

opment of a Blood Bank Management System’, Procedia - Social and Behavioral Sciences 
195 (2015) 2008 – 2013. 

 
4. Radha R. Mahalle & Thorat S.S (2018),’ Smart Blood Bank Based On IoT’, International 

Research Journal of Engineering and Technology (IRJET) ,Volume: 05 Issue: 02 | Jan-2018. 
 
5. Ashlesha c. & Adsul V.K.Bhosale(2017), ‘ Automated Blood Bank System Using Raspberry 

PI’, IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 9, 
2017 | 

 
6. Danny J. Pereira, Harshada Sutar, Neha Ramane, Priyanka Tanpure , Sonali Chavan(2016):’ 

Blood at One Touch’, © 2016 IJSRSET | Volume 2 | Issue 2 | 
 
7. Kavitha .I & Sreelatha .N (2016),’ Design and Implementation of Automated Blood Bank 

using Embedded Systems’, International Journal of Research , Volume 03 Issue 14 October 
2016. 

 
8. Jamalpur Mohanlal & Mudarakolla Krishna, M.Tech (E.S) (2016),’ Design and Implementa-

tion of Automated Blood Bank Using Embedded Systems’,International Journal and Maga-
zine of Engineering Technology, Management and Research. 

  

1504



9. Prathamesdh Raut,Prachi Parab,Yogesh Suthar,Sumeet Narawani (2016),’ BLOOD BANK 
MANAGEMENT SYSTEM’, International Journal of Advanced Computational Engineer-
ing and Networking, Volume-4, Issue-9, Sep.-2016 

 
10. K.M. Akkas Ali & Israt Jahan & Md. Ariful Islam & Md. Shafa-at Parvez(2015),’ Blood 

Donation Management System’, American Journal of Engineering Research (AJER) , Vol-
ume-4, Issue-6, pp-123-136. 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

1505



 

 

 

Survey on various modified LEACH hierarchical 
protocols for wireless sensor networks 

P.Paruthi Ilam Vazhuthi1 and S.P.Manikandan 2 

1Assistant Professor, V.R.S. College of Engineering and Technology, Villupuram 
2Associate Professor, Sri Venkateswara College of Engineering, Sriperumbudur 

paruthi.ilaya.raaj@gmail.com & manikandanperiyasamy@gmail.com 

 
Abstract. Energy is an ultimate problem facing in Wireless sensor network. 
Hierarchical routing protocols are the best solution for energy efficiency. In this 
survey paper, we present various modified type of LEACH hierarchical routing 
protocol. The ultimate aim of this paper is to discuss how the different LEACH 
protocols help to improve the life span of the sensor network. In addition, we 
analyze the factors how the related protocols method tackled the energy issues in 
WSN for developing low Power Hierarchical Protocol. Furthermore, the merits and 
demerits of various modified LEACH protocols have been analyzed. This literature 
survey is helpful to provide ideas for modifying the various LEACH protocol to 
develop energy efficient protocols. 

Keywords— LEACH, Hierarchical routing, clustering   

 

 

1. Introduction 

Wireless sensor network consists of many self-organizing sensor nodes which 
perform sensing, processing, storing and communication.  Its aim is to collect the 
data, process and transmit the sensed data to Base station with low power 
consumption [1]. WSN Routing is very challengeable due to limited resources such as 
battery backup, low data rate, less transmission range and self configurable. In some 
scenarios, Sensor node is equipped with battery that is difficult to replace in harsh 
environment. Thus the network’s lifetime depends upon available charge in the 
battery of sensor nodes. 
  

To increase the lifetime of the sensor network, clustering among the nodes 
may takes place. The hierarchical routing protocols provide the maximum energy 
efficiency. In this survey paper, we focused on LEACH (Low Energy Adaptive 
Clustering Hierarchy) routing protocol to analyze and compare with modified 
LEACH protocols such as LEACH –Energy Efficient, LEACH- M(Mobile), LEACH-
C, LEACH- Future, LEACH –EA (Energy Available), LEACH EP(Energy Aware 
Protocol), s-LEACH, Solar-aware Centralized LEACH, Solar-aware Distributed 
LEACH, Multi-hop LEACH, Mobile-LEACH, LEACH-C (Centralized), Stable 
Election Protocol (SEP), and LEACH-HPR protocol. The above mentioned protocols 
were developed from clustered based architecture. Group of sensor nodes forms the 
cluster, where it consists of many member sensor node and cluster head (CH). Cluster 
head is connected wirelessly with all sensor nodes in single or multihop fashion.  
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2. Review of Modified Leach Protocols 

 
2.1. Overview of LEACH Protocol 
LEACH is a clustering based protocol which consumes low power [8][9]. It is the first 
hierarchical routing protocol in wireless sensor networks for better utilization of 
energy resources to prolong the life time of the network. As far as LEACH protocol 
concern, it has some following aspects such as forming clusters by sensor nodes 
location, Cluster head node may change dynamically with respect to available energy 
in node, and data fusion takes place after formation of clusters. Many hierarchical 
routing protocols are designed on the basic of LEACH.  
 

Routing is done only through the cluster head. The entire member sensor nodes 
transmit the sensed data to its respective cluster head (CH). CH aggregates all the 
sensed data sent by the member sensor nodes. The process of aggregation of sensed 
data in the Cluster head is called Data Fusion. CH performs data processing and 
decides where to send the fused data. The data transmission takes place only through 
cluster head to cluster head and lastly send the data to monitor node. The basic 
principle of LEACH, each and every node in a cluster acts as cluster head (CH) at 
once .In another words, a member sensor node is elected as CH through round robin 
method. Inorder to improve the lifetime of the network each sensor node should share 
the energy consumption of the individual sensor node. 

 
2.2 Operation of conventional LEACH protocol 

 
Each node selects the r random value in the range of 0 to 1. Threshold value to be 
calculated as shown in equation (1) with its current round. The random number must 
be less than threshold T(n) then the node becomes CH. 
 

T (n)= p/(1-p*(r mod(1/p))  if n =G  (1) 
Where, 
p is the percentage of CHs,  
r is the current round, 
G is nodes that have not been CHs in the last 1/p rounds 
 
 Connection establishment must takes place between the cluster head and 
member sensor node. The following procedure tells that how the connection 
establishment and data transmission is carried out. Initially the cluster head broadcast 
its information to the surrounded sensor nodes. All the member sensor node detects 
the signal strength of the cluster head broadcasted signal and inform to the cluster 
head if the sensor nodes are interested to join with the corresponding cluster head. All 
the data will be sent by the member sensor node is aggregated in the CH and 
forwarded to sink. 
 
2.3 LEACH-Centralized protocol 

1507



 
LEACH-C is known as centralized clustering routing algorithm.  This protocol works 
by knowing the position and available energy of the sensor node. By using the 
simulated annealing algorithm selects the cluster head with acceptable scalability. 
Hence the energy consumption of all the nodes in the whole network is reduced. As 
far as LEACH – C protocol concern, energy is the major parameter to select the 
cluster head. The cluster head selection is not allowed when the energy value is 
critically low. For determining the good cluster, BS make sure that work is evenly 
distributed among all other nodes that is, in a centralized manner [2].  

 
2.4 LEACH-Future protocol 

 

LEACH-C protocol is modified to LEACH-F for future development. As like 
LEACH-C, Cluster structure is done by simulated annealing algorithm [3]. The Sink 
is formed a cluster header list after formation of each cluster, where at once the cluster 
member nodes have a chance  to be elected as cluster head . Once the cluster is 
created the topology of the structure does not change.  
 
2.5 LEACH-Energy Available (EA) protocol 

 
LEACH-EA protocol is developed based on the above explained LEACH-C protocol. 
The available energy and average energy in all sensor nodes take into an account at 
the starting and end of the round [4]. This protocol provides the better solution for 
reducing cluster head energy consumption, which leads to extend the life time of the 
network. 
 
2.6 LEACH-EP protocol 

 
The drawback in above protocols is unstable in re-clustering the network by 
considering nodes available energy and position of the sensor nodes. This protocol 
which minimizes this issue by electing multiple cluster heads. If the CH fails due to 
scarcity of energy resources, another alternate cluster head is taken over the session 
for data forwarding to the base station. Hence, the strategy used by this protocol 
provides more steady [5]. 
 
2.7 LEACH-Energy Efficient protocol 

 
LEACH Energy-Efficient clustering routing algorithm is improved based on 
conventional LEACH.  This protocol is somehow improved the life time of the 
network through data transmission from cluster to base station in multihop fashion. 
Cluster is capable of transmission in high signal power as well as in long distance, so 
that it can cover large area [6]. By transmitting in low signal power with multiple 
hops from one cluster head to another cluster head, the energy efficient problem is 
solved. Hence, LEACH-EE can enhance the lifespan of the sensor network.    
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2.8 LEACH-Multihop protocol 
 

Multihop LEACH protocol is similar to LEACH protocol. The shortest route will be 
found from base station to all for effective transmission of data. All the nodes perform 
data aggregation and forwarding to Base station through CHs in multihop fashion to 
minimize the consumption of energy as shown in fig No.1. When the diameter of the 
network increases, the distance between the cluster and base station is also increases. 
To deal with this problem, Multi-hop LEACH is proposed in [7]. 

 
Fig.. 1 Multihop LEACH 

 
2.9 sLEACH 

 
 Energy harvesting is important in sensor networks to prolong the life time of 
the network. In some applications, replacing of battery in sensor node is very difficult 
due to environmental condition [14]. In sLEACH, energy is harvested through solar, 
that the nodes act as Cluster head based on the solar status.  
 
2.10 Solar-aware Centralized LEACH 

 
In solar-aware Centralized LEACH, Base station selects the cluster head 

through improved control algorithm. The node which has high residual energy is 
elected as cluster head that harvest the energy by solar [15]. To improve the life time 
of the network and its performance, more number of solar powered sensor nodes 
should be used. All the member nodes send the flag information with data when the 
energy is increased by solar. Those particular member nodes are act as CH by giving 
high priority. The newly selected CH is done in steady state phase which extend 
lifetime of the network. 
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2.11 Solar aware Distributed LEACH 
 
In Solar aware Distributed LEACH [10], solar powered nodes are having high 

priority to act as CH. Probability of solar-powered nodes is higher than nodes which 
is operated in battery. To enhance the probability of solar powered nodes equation (2) 
is needed.  

T(n) = sf(n) x (p/1-(CH head/num nodes))   (2) 

where, 𝑠𝑓(𝑛) is  4, 𝑃 is the percentage of CHs. 𝑐𝐻𝑒𝑎𝑑𝑠 specifies the number of CHs 
since the start of last meta round and 𝑛𝑢𝑚𝑁𝑜𝑑𝑒𝑠 is total number of nodes [8][9]. 

2.12  M-LEACH (Mobile LEACH) 
 

Cluster head nodes are consumed their energy more compared to member nodes. As 
well as mobility is another problem is tackled with LEACH protocols [11]. It 
considers the residual energy of the CH selection. Initially, all nodes are having same 
characteristics in terms of antenna gain and receive location information through 
Global Positioning System (GPS). In this protocol, based on attenuation model [12] 
CHs are elected. Stable CHs are selected which reduce the power of attenuation. In 
another  method, based on the mobility of sensor nodes CHs are selected.  

Node chooses as CH with least mobility. At that point chosen CH 
communicates their status to all neighbor sensor nodes where within the transmission 
range. Sensor nodes process their readiness from different CHs and choose the CH 
with most extreme remaining vitality. In relentless state stage, if member sensor nodes 
move far from CH or CH moves from its sensor nodes then another CH winds up 
appropriate for member nodes. Hence it is inefficient in cluster development. To deal 
this issue, hand-over takes place when the node moves to new CH. 

2.13  Stable Election Protocol (SEP) 
 

This protocol [16] is used heterogeneous sensor nodes in wireless sensor networks. It 
uses two-level of energy. All the sensor nodes get the information for the position of 
base station. It separates the nodes into normal nodes and advanced nodes. The nodes 
having high energy is said to be advanced nodes. It increases the stability period 
before the first nodes running out of energy. For electing a cluster-head, the 
probability of CH selection is computed by following equation; 

P = K /n   (2) 
Where 
P is CH 
K is the number of CHs per round. 
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2.14   LEACH- cluster head election protocol 
 
It is appropriate for Heterogeneous Wireless Sensor. Each sensor node with a built-in 
timer and the initial value is the reciprocal of the dump energy [17]. This protocol 
makes the node as cluster head having more energy and tradeoff the energy 
consumption by establishing short route as well as low power consuming path.  
 
 
 
 
3. Analysis Factors of Low Power Hierarchical Protocol 

 
To improve the life time of the network, the best solution is clustering based 
hierarchical protocols should be developed. Certain parameters is considered for 
improving the life time of the network as analyzed as follows  location information, 
low energy consumption, irregular clustering, residual energy, multihop, energy 
harvesting multiple cluster head in each clusters and etc., 
 
3.1 Location information 

 
M-LEACH, SEP, LEACH-C considered the location information for electing the 
cluster head. Also the reconfiguration of the path and electing the CH is quite easy 
when the CH node or any other node fails in the cluster. Hence the network is 
obtained stable state and enhances the life span of the sensor network. 
 
3.2 Low power consumption 
 
LEACH protocol is modified and developed by considering low power consumption 
by nodes. Each and every node should perform less computation, low data rate, short 
range by the nodes. To improve the life span of the network with above all parameter 
should take into an account. The ultimate objective of all the LEACH protocols deals 
with low power consumption. 
 
3.3 Heterogeneous nodes  
 
The sensor network must consists of homogeneous sensor nodes which has identical 
features such as in terms of antenna gain ,transmission power, data rate, available 
energy ant etc., In heterogeneous sensor network must tradeoff between above all the 
parameters. For an example, the entire sensor nodes must equally distributed with the 
available energy. Cluster formation and data gathering pattern may dynamically 
changed because of the heterogeneous nodes 
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3.3 Multihop 

 
As discussed earlier, the sensor network is an infrastructure less network can 
transmits the data in multihop fashion. Each and every node fuses the transmitted data 
and performs computational processing that consumes little energy resources. 
Multihop LEACH protocol is developed which extends the coverage of the distance. 
But the drawback in multihop LEACH protocol, route reconfiguration take place if 
the path fails between the cluster heads and the base station due to failure of 
intermediate cluster head. 
 
 
 
 
3.4 Resource Awareness 

 
Sensor network has limited resources like battery and sensing capability routing 
protocol should be well aware from the resources. Due to scarcity of energy 
resources, energy harvesting is incorporated with the selected individual sensor nodes. 
It facilitates the nodes by providing energy to operate the nodes optimally. sLEACH, 
Solar-aware Centralized LEACH and Solar-aware Distributed LEACH, are the 
protocol which uses solar energy to maximize the life time of the network. 
 
 
4.  Conclusion 

 
In this literature survey paper, the following modified protocols such as LEACH, 
Multihop LEACH, Mobile LEACH, SEP, and Solar aware LEACH hierarchical 
routing protocols for WSN are discussed for extend the life time of the network. 
According to the characteristics of each protocol, we make a complete analysis with 
some factors of wireless sensor network. The main intention of this survey is research 
on energy efficiency and network life time improvement of these LEACH routing 
protocols.  
 
5. Future Scope  
 
The future work may include use GPS for optimizing data gathering and it can be 
developed by modifying LEACH protocol for heterogeneous sensor network. All the 
sensor node can be solar powered that can dynamically vary the signal power 
transmission. All the aspects may improve the life span of the network    
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Abstr act. Fuel economy and environmental conservation are the major factors 
to consider magnesium alloys for automotive industry and aero space and other 
electronics companies. The key features like high strength to density ratio, 
moderate damping capacity, recyclability, reduced CO2

Keywords: Magnesium alloys, automotive industry, fuel economy, CO

 emissions are added 
advantages of magnesium alloys in automotive applications. This article 
reviews historical trends and near future applications of magnesium alloys in 
automotive industry. As magnesium loses its strength and creep resistance 
abilities, alternative magnesium alloys are to be explored to supply automotive 
components in the industry on demand. The objective of this study is to review 
and evaluate the applications of magnesium in the automotive industry that can 
significantly contribute to greater fuel economy and environmental 
conservation. In this study, the current trends, challenges, technological 
obstacles and future scope of magnesium alloys in the automotive industry are 
discussed. The consumption of magnesium in automotive industry with 
reference to environment is explored. Innovative welding and forming 
techniques available today are encouraging factors for extended use of 
magnesium and its alloys in automotive sector. This review offer insights and 
opportunities to researchers for further study and investigation of challenges in 
the field of automobile industry 

2 

 

emissions. 
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1   Introduction 

Magnesium is the lightest of all the structural metals, having a density of 1.74 g/cm3. 
It is 35% lighter than aluminium (2.7 g/cm3) and about four times lighter than steel 
(7.86 g/cm3). Sea water contains approximately 1.3 kg per m3 of magnesium [1] [2]. 
It has superior noise and vibration characteristics than aluminium and excellent 
formability at high temperatures [3]. The physical properties of magnesium with other 
light metals are compared in Table.1. [1] 

Magnesium is eighth most common element on earth and third most abundant 
metal. It is produced through either reduction of magnesium oxide with silicon or the 
electrolysis of magnesium chloride melts from seawater. It has a good specific 
strength and stiffness [4] [5] [6] as given in Fig.1. 

Table.1 Key properties of magnesium, Aluminium, and Iron. 

Proper ty Magnesium Aluminium Iron 

Crystal structure hcp fcc bcc 

Density at 20°C (g/cm3 1.74 ) 2.7 7.86 

Coefficient of thermal expansion      
20–100°C (×106

25.2 
/C) 

23.6 11.7 

Young’s modulus of elasticity,   (106 44.126  
MPa) 

68.947 206.842 

Tensile strength, MPa 240 (for AZ91D) 320 (for A380) 350 

Melting point (°C) 650 660 1536 

 
 

 
 
Fig.1. Specific strength Vs Specific stiffness of Mg with aluminium and iron compared 
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Magnesium with alloying elements via aluminium, manganese, rare earths 
increases the strength to weight ratio and minimizes inertial forces. [7][8]. The need 
of reduced CO2 emissions and weight reduction of automobile vehicle are challenging 
aspects in the new alloy developments for the researchers [9]. Many car 
manufacturing companies did research on Mg and its alloys. Volkswagen was the first 
to apply magnesium in the automotive industry on its Beetle model, which used 22 kg 
magnesium in each car of this model [10]. Porsche first worked with a magnesium 
engine in 1928 [11]. The increase in percentage of usage of magnesium alloys per car 
for the period 2005 to 2015 is about 1566% (3 kg to 50 kg). In recent years 
magnesium usage in the automotive industry has been growing. Magnesium usage in 
various areas and productions supply are given in Fig.2 and Fig.3. 

 
 

Fig.2 Magnesium Usage in different areas. 
(Source:  http://americanmagna.com/magnesium-uses/) 

 
Studies of magnesium alloys have aimed at weight reduction, fuel economy and 
limiting CO2 emissions. Currently magnesium applications are increasing in auto 
sector [12]. Presently the research is mainly concentrated on weight reduction and 
energy saving and reducing CO2emissions [13]. 

 

Magnesium production supply 
around the world is depicted in Fig.3. [14]. 

 
 

Fig.3 Magnesium production supply in the world. 
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2 MATERIALS PROPERTIES 
 

Magnesium offers similar mechanical properties, though it is least dense structural 
material, but with material saving 33%. Typical mechanical properties of cast and 
wrought magnesium are given in Table.2. [15] [16] [17] [18] 
 

Table.2 Comparison of Mechanical and physical properties of typical cast and 
wrought magnesium alloys in automotive industry. 
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Material/Grade Cast Magnesium Wrought Magnesium 

Density, g/cm3 1.81 1.77 1.8 1.77 

Elastic modulus,    
GPa 

45 45 45 45 

Yield strength, MPa 160 125 275 220 

Ultimate tensile 
strength, MPa 

240 210 380 290 

Elongation (%) 3 10 7 15 

Fatigue strength,  
MPa 

85 85 180 120 

Thermal 
Conductivity, 
W/m.K 

51 65 78 77 

Melting temperature,  
0

598 
C 

620 610 630 
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3 Automotive applications of magnesium alloys 

3.1 Histor ical applications. 

Magnesium alloy has been used as a structural material in the transportation industry 
since Second World War. Most notable applications are shown from figures 4-9. B-36 
bomber is one of the most famous applications shown in figure 9, which contained 
5500 kg of magnesium sheet and 680 kg of magnesium forgings, along with 300 kg of 
magnesium castings [19]. The commercial road transportation applications were 
developed in the early 1950s. Metro-lite trucks were manufactured between 1955 and 
1965 and featured magnesium sheet panels as well as structures made with 
magnesium plate and extrusions [20].The VW beetle uses approximately 20 kg of 
magnesium for crank case and transmission housing and Northrop XP-56’, the first 
aeroplane nearly completely designed with Magnesium in 1940s, B-36 Bomber 
contained 19000 lbs of magnesium in 1950, Titan I rocket uses 1100 lbs magnesium 
sheet in 1960s is given in Fig.4, Fig.6, and Fig.7. [21]. Porsche 911 Targa’ uses 
magnesium roofshell and panel bow and ‘Ford F-150’ front structure bolster /radiator 
support component is die-cast magnesium is given in Fig.5.and Fig.8 [22] 

 
 
Fig. 4 ‘VW Beetle’ uses 20 kg of Magnesium for crank case and transmission housing. 
 

 
 

Fig.5. ‘Porsche 911 Targa’ uses magnesium roofshell and panel bow. 
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Fig.6.  ‘Northrop 

 
XP-56’, the first aeroplane nearly completely designed with Magnesium in 1940s 

 
 
Fig.7. Titan I rocket uses 1100 lbs Mg sheet in 1960 
 

 
 
Fig.8.  ‘Ford F-150’ front structure bolster /radiator support component is die- cast 

magnesium. 
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Fig.9 B-36 Bomber contained 19000 lbs of magnesium  in 1950 
 

 

Fig.11 Few automotive components made of magnesium alloys results in weight reduction. 
 

3.2 Cur rent and future applications  
 

Magnesium alloys are used in automotive industry via power train, body parts, 
chassis, etc., and in aerospace like transmission lines, bio medical applications, 
nuclear, luggage, hand-held working tools, sporting goods like bicycle frame and 
motorcycle applications, and electronic devices like laptop cases etc. The only current 
production application of magnesium sheet is the centre console in the low-volume 
Porsche Carrera as shown in Fig.10.   [23, 24]. Table.III summarizes the potential 
applications of magnesium extrusions in automotive interior, and body and chassis 
areas, while power train magnesium applications will remain castings. [24]. 
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Fig.10. Sheet magnesium centre console cover in Porsche Carrera GT automobile. 
 

Table 3. Automotive applications of wrought magnesium components 
 

System Component Descr iption 

Interior 
Instrument panel  Extrusion/sheet  
Seat components  Extrusion/sheet 
Trim plate  Sheet 

Body 

Door inner  Sheet  

Tailgate/liftgate inner  Sheet 

Roof frame  Extrusion  

Sunroof panel  Sheet 

Bumper beam  Extrusion  

 Radiator support  Extrusion 

Shotgun Sheet/extrusion  

A and B pillar  Sheet 

Decklid/hood inner  Sheet 

Hood outer/fender   Sheet 

Decklid/door outer   Sheet 

Dash panel  Sheet  

Frame rail Extrusion 

Chassis 

Wheel   Forging 
Engine Cradle  Extrusion  
 Subframe Extrusion 
 Control arm  Forging 

 
Studies on magnesium alloys reveals greater energy saving and decrease in CO2 
emissions is possible by using magnesium alloys as substitute for other light metals. 
22% to 70% weight reduction is achievable for automotive components by using 
magnesium alloys instead of alternate materials as depicted in Fig.11 [6, 25]. 
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Magnesium sheet panels formed recently by General Motors (GM) that include door 
inner panel [26], decklid inner panel [27] and hood [28] is depicted in Fig.12 

 
 

 
 
 
 
 

 
 

Fig.12 Magnesium sheet panels formed recently by General Motors 
(GM). (a) Door inner panel (b) decklid inner panel (c) hood  

 
The 1951 Buick LeSabre concept car with magnesium and aluminium body panels, 
1961 Chevrolet Corvette with prototype hood made from magnesium sheet and 1957 
Chevrolet Corvette SS race car with ‘featherweight magnesium body’[29] is shown in 
Fig.13. Powell et al listed few automotive components which are basically developed 
from magnesium alloys are given in fig.14 [29]. 

 
 

 

 
 

Fig.13 (a) 1951 Buick LeSabre concept car with magnesium body 
panels;   (b) 1961 Chevrolet Corvette with hood made from 
magnesium sheet; (c) 1957 Chevrolet Corvette race car with 
‘featherweight magnesium body’ 
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Fig.14. Components made of magnesium [6] (a): Engine block, (b): Steering 
column module, (c): Door frame / Key lock housing, (d): Oil pan, (e): 
Steering wheel, (f): Transfer case/Transmission housing, (g): Seat frame,(h): 
Wheel 
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4 LIMITATIONS 
 
Though magnesium alloys are lightest structural metals and highest specific strength 
to density ratio among the light metals, many challenges remain in different areas of 
alloy development and manufacturing processes to take advantage of its high 
strength-to-density ratio for extensive lightweight applications in the automotive 
industry. 

 
4.1 Mater ial challenges 

 
In comparison with many aluminium alloys and steel grades, there are only a limited 
number of magnesium alloys available for automotive industry. Study and 
investigation still needed for obtaining alloys with a potential for precipitation 
hardening such as magnesium-stannum [30] [31] and magnesium-rhenium 

 

[32] with 
improved mechanical properties. 

4.2. Process and per formance challenges 
 
Different forming processes need to be optimized for magnesium alloys. Forming 
magnesium at various temperatures via room, near room and forming techniques also 
need to be explored for new magnesium alloys such as Mg-Zn-Ce alloys [33].  

  

Performance barriers are highlighted in the current Canada-China-USA Magnesium 
Front End Research & Development project [34]. 

4.3 Cor rosion  
 

Magnesium has poor corrosion resistance due to its high chemical reactivity. The 
composition effects on the corrosion of magnesium alloys. The need to focus on 
developing corrosion resisting magnesium alloys for their extensive use in automotive 
industry. AZ91 magnesium alloy is commercially used because of its good corrosion 
resistance. Isolation strategies required to enhance magnesium applications, for 
example, for the Corvette cradle given in Fig.15. [34] [37]. 
 
4.4 Damping capabilities 

 
In many magnesium applications such as instrument panels, radiator support 

brackets etc uses AM50 and AM60 alloys as they exhibit excellent crash worthiness. 
Recent studies reveal magnesium alloys absorb comparatively more impact energy 
than steel on equivalent weight basis. Sharding or segment fracture are observed in 
AZ31 magnesium and AM30 magnesium tubes. [35,36]. Further investigation needed 
on fracture mechanisms for magnesium.  
 
4.5 Noise, vibration and harshness (NVH) 

 
Magnesium well known for its high damping capacity. Kiani et al studied the 
lightweight magnesium car body structure under crash loading with limiting 
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conditions [37]. Magnesium exhibits good damping ability and better NVH 
performance in the frequency, 100–1000 Hz [38]. 

 
4.6 Fatigue life 

 
Zhenming et al studied the fatigue behaviour of magnesium castings with NZK (Mg-
Nd-Zn-Zr) alloys and other magnesium alloys including AZ91D, GW103, and AM-
SC.[39]. Fatigue of cast magnesium components based normally on casting defects 
and the micro structural aspects. [40- 45]. The effect of alloying, processing and 
texture on the fatigue characteristics of magnesium alloys need to be studied. Material 
characterization of magnesium alloy sheets need to be established by multi-scale 
simulation tools to predict the fatigue life of magnesium components and sub-
systems, which can be validated for automotive applications. 
 
5 Conclusion And Summary 

 
The usage of magnesium in automobile industry can provide not only weight 
reduction but also reduce vibration and noise. In addition cast and wrought 
magnesium products reduces overall tooling and gauges required for production 
compared to steel. Because of all these salient features, magnesium alloys is emerging 
material in automotive industry. Magnesium due to high strength to weight ratio, 
reduced CO2

 

 emissions, fuel economy etc, significantly replacing other light 
structural metals like aluminium alloys in the last decade. This article gives few 
insights on applications of magnesium and limitations in automotive industry for 
extensive use of magnesium. Magnesium alloys and its use may expected tenfold 
growth in the next decade as great research is going on welding and forming 
techniques of magnesium alloys. However these techniques must be cost effective to 
use magnesium alloys in automobile industry. New characterization tools and 
magnesium alloy developments are expected in the near future which provide new 
design solutions to manufacture cast and wrought magnesium alloys. As there is a 
wider scope of work in automotive industry, magnesium alloys offer an opportunity to 
researchers. Further research work still needed for improvements in mechanical 
properties and corrosion and alloy developments. 
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Development of eyeball movement and voice controlled 
wheelchair for physically challenged people 
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Abstract. Many people with disabilities do not have the ability to control the 
powered wheelchair manually. This is overcomed in this project by the con-
struction of well structured design and intelligent wheelchair for physically 
handicapped people. This wheelchair is modeledsuch that it can be run with less 
effort from the patient by using voice processing module to the microcontroller 
by giving voice commands for different directions. Another feature provided to 
patients are that, the wheelchair can also be controlled by eyeball module with 
sensors. Based on the movement of eyeball , wheelchair can be controlled. 
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Keywords: ARM LPC2138 with lcd, ultrasonic sensor,voice processing mod-
ule, eyeball module, Driver circuit, DC Motor 

1 Introduction 

The lives of those among us who are unfortunate enough to have lost the potential to 
move their legs due to various reasons like accidents, paralysis. Many disabled people 
depend on others in their  daily life specifically in moving from one place to another . 
Hence they need someone continuously to help them in getting the wheelchair move. 
Knowing about all these facts ,the main aim was to design a voice processing and 
eyeball controlled wheelchair for physically challenged people. Their lives are made 
complex by the fact of lacking self control for their wheelchairs that allows to move 
independently. Voice control is the  fetchingchoice for various causes. Speech  mod-
ule can be used by any individual capable  of compatible and detectable utterance; 
therefore, voice control is capable for many of the wheelchair users. Power of speech 
would also minimize the physical strain of steering a wheelchair. By eradicating the 
need to move one or manyrestrictions to drive the chair, voice control could support 
the wheelchair operator in maintaining exact positioning within his or her seating 
system. One difficulty is the very real possibility that a voice input may fail to realize 
a user’s voice. An eyeball movement controlled wheelchair is also designed for 
paralyzedpatients. 

There were many papers based on  wheelchair for differently abled people. The 
paper[1] proposes about designingthe wheelchair powered by solar energy, wheel-
chair movement is created  by giving voice commands through the Bluetooth technol-
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ogy in mobile app. The paper [4] designs a wheelchair controlled by eye. The meas-
urement of eye positions is used to convert the signals emitted from eye into equaliza-
tion of staring points. 

The paper[6] works about the single support module which is suitable for multiple 
concepts. The paper[5] describes about the BCI that moves the wheelchair faster with 
low effort. The paper[12] conveys about the powerful scheme that can identify the 
finger movement and is detected that relies on the background subtraction and mor-
phological methods. The paper [8] denotes the HMI interface involving two modes 
instead of the joystick control. 

2 Design methodology 

This proposed system uses ARM LPC2138 microcontroller and ultrasonic sensor to 
detect any obstacle. Two DC motors with nominal voltage of 12v is placed which is 
operated based on the voice commands given as input and eyeball sensors which de-
tects the direction for the dc motor to move. L293D is a typical motor driver circuit in 
which Dc motor is connected. The simulation is carried out in Proteus. 

2.1 Voiceprocessing 

Voice processing is done using MFCC(Mel Frequency Ceptrum Co-efficient) algo-
rithm for speaker recognition. This is based on the human hearing perceptions which 
cannot perceive frequencies over 1Khz . It has two filters which are spaced linearly at 
low frequency below 1000Hz and logarithmic spacingabove1000Hz. 

Pre emphasis. This method is used to convert low frequency speech signal into high 
frequency speech signal to avoid mixing of noise during transmission. 
Sampling and Windowing. Speech signal given as input is partitioned into frames of 
15-20ms with 50% intersection of the frame. Each hamming window is used to keep 
the first and last frames in continuity and this window is used for spectral analysis of 
the input signal because the spectrum step down is quick so the frequency resolution  
obtained is superior. 
FFT. It converts each frame from time domain to frequency domain. When FFT is 
performed on a frame it is considered to be periodic and is used to convert complexity 
of the pulse and auditory impulse response in time domain. We multiply each frame 
by hamming window to increase its continuity. 
Mel Filter Bank. Mel scale corresponds to the better resolution at low frequencies. 
Mel Frequency scale is extended upto the frequency of 1Khz and then becomes near 
to the arithmetic value of the higher frequencies. Log compresses dynamic range of 
values. 
Discrete Cosine Transform. This process converts the log  value obtained in previ-
ous method into time domain. Feature is obtained as output co efficient. As the vector 
value in log  is uniform, the output filters can be compressed. 
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Voice Pre emphasis Sampling and 
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Output co efficient 

Output Co-efficient. 

A voice print is a pattern of numbers where the number denotes the energy per-
ceived  at definite frequency band for a period of time. Output is obtained as values 
denoting the start of the frequency ranges. 

During measurement of data and values, a dataset of voice 
prints is generated which is used as a reference in the phase equivalent to the feature. 

 

 

Fig.1.Block Diagram for Voice Processing 

Working of voice processing module is as follows, 

1. If command A is given, the motor movesfront. 
2. If command B is given, the motor moves reverse. 
3. If command C is given, the motor movesright. 
4. If command D is given, the motor movesleft. 
5. If command E is given, the motorstops. 

Table1.VoiceInputs 

Characters Commands 
A Front 
B Reverse 
C Left 
D Right 
E Stop 
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Fig.2.Flowchart for voice processing 

2.2 Eyeball module 

 

 
Fig 3.Block diagram for eyeball module 

Infrared signals are detected and sense the eyeball movement from the sensors placed 
in the eye on left corner, left middle, right corner. This rays from Light emitting diode 
brightens the eye and reflected Infrared light produces an electrical current through 
the Infrared photodiode. It emits a beam of IR rays whenever white occurs in front of 
the receiver, these rays are returned back and captured. When faced with black IR 
rays are absorbed by the surface and cannot captured. When the Infrared transmitter 

Eyeball 
 
 
 

IR Tx/Rx ARM 
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ejects radiation, since there is no absolute contact between the transmitter and receiv-
er, the released radiation must revert back to the photodiode after striking anyobject. 

Working of eyeball module is as follows, 

• When the mid switch is on, the motor movesfront. 
• When the right switch is on without delay, the motor movesreverse. 
• When the left switch is on, the motor moves in leftside. 
• When the right switch is on with a delay, motor moves in rightside. 
• When all the switches are off, the motorstops. 

 

Fig.4.Flowchart for eyeball module 

3 Simulation Results 

Simulation is done in proteus software before the hardware execution to check the 
performance of individual components. In this proposal, simulation was done for the 
motor to run in forward, reverse, left, right directional movement of the wheelchair 
according to the voice commands and eyeball movement. In the simulation, these 
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direction were tested by giving signals to the microcontroller. In fig 5 the input for the 
eyeball sensors are given such that when the mid switch is on, the motor moves in 
forward direction displaying as front in the LCD display. In fig 6 The input for the 
voice command are given  by the character C in the virtual terminal such that the 
UART receives the data and allows the motor to move in right  direction displaying as 
right in the LCD display. In fig 7 The output for voice processing is displayed with 
dynamic range of values. Matlab is run with the path added as the voice signal rec-
orded and the simulated result is obtained as the voice of the directions. 

 

 
 

Fig.6.Result for voice module 

 
Fig.7. Simulation result of voice processing 

4 Conclusion 

This paper details the model and assembling of wheelchair with the help of voice 
processing and eyeball module. This system promotes the independency of physically 
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challenged people The obstacle is detected by ultrasonic sensors which lies within a 
range of 2cm-400cm. The simulation using Keil software is compiled to show the 
motor running in Proteus and the voice is processed in Matlab software using MFCC 
Algorithm. The simulation of wheelchair movement is perfectly detected and the 
simulation results are obtained in the form of schematic design. Thus it will be more 
convenient for the physically handicapped people to move the wheelchair. 
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Abstr act. Auxetics are materials or structures which exhibit negative Poisson’s 
ratio and expands perpendicular to the force applied. Nowadays, they are 
currently used in fabrics, foam like products and its usage is limited. In 
literature, several works have been carried out to analyze the properties and 
behavior of these materials in various conditions. In this work, stents based on 
different auxetic structures were modelled and analyzed using finite element 
analysis. The Chiral, Re-entrant and Rotating unit type of auxetic structures 
were modelled. The Poisson’s Ratio and Young’s Modulus are the performance 
metrics considered to analyze these structures. The Magnesium Alloy AZ61 is 
the material chosen to make the stent bio absorbable. Results suggest that chiral 
auxetic structure-based stent of this material produce appreciable results in 
terms of the performance metrics considered. 

Keywords: Auxetic, Stent, Finite Element Analysis, Bioabsorbable 

1   Introduction 

A stent is a short narrow metal or plastic tube designed in the form of a mesh. It is used 
to keep the blockage open in the anatomical vessels. The profile and flexibility of the 
stents are the characteristics that play a vital role in attaining the stent designing factors 
such as deliverability and deployment of the stent. The parameters such as strut length 
and width, wire diameter and pitch, the mesh configuration, material selection and 
processing conditions are studied to design an ideal stent [1]. The radial force required 
depends on the lesion characteristics and its location. There are two configurations of 
stents namely open-cell and closed-cell. In closed-cell configuration the adjacent ring 
segments are connected at every possible junction [1]. In open-cell configuration there 
will no sufficient connections which leads to excessive deformation and is not 

1 Please note that the LNCS Editorial assumes that all authors have used the western 
naming convention, with given names preceding surnames. This determines the 
structure of the names in the running heads and the author index. 
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encouraged in some applications. Hence in this work, the closed-cell configuration is 
preferred.  

The materials used in stents are mostly based on stainless steel platform which is 
less expensive. However, in the later stage of stent implementation, they cause 
problems such as restenosis and thrombosis [2]. Recently, research has been carried 
out to replace usage of Stainless steel with other materials such as Cobalt-Chromium 
alloy, Titanium alloys, Nitinol, etc. These materials also possess some risk as 
mentioned before. To prevent these issues, Magnesium alloys are considered for stents 
as they possess bioabsorbable characteristics. It means that it has the capability of 
getting dissolved into the tissue itself and makes it dilate and contract like a healthy 
blood vessel. 

The structure of the stent also plays a vital role in stent performance and it can be 
improved by means of auxetics. The term “Auxetics” was introduced by Evans [3]. 
They are structures or materials that possess Negative Poisson’s Ratio. When the load 
is applied in a direction on the structure, they get expanded not only in that direction 
but also in the direction perpendicular to the applied load [3]. They possess high 
energy absorption and high resistance to fracture. To advance in stent design from 
structural part of view different auxetic structures were explored and to provide the 
bioabsorbable capability, Magnesium alloys were also analyzed for an increased 
lifetime.  

The organization of the work is as follows. The Section 2 presents related works in 
recent literature and is followed by the detailed methodology of the work in Section 3. 
The Section 4 presents the results and discussion of the analysis carried out and 
Section 5 concludes the work with future direction. 

2   Literature Survey 

The material properties and the microstructural data of Magnesium alloys such as 
AZ31, AZ61, AZ80, ZM21, ZK61 and WE43 were studied in [2]. The Corrosion rates 
of these alloys in Synthetic Body Fluid (SBF) solution were determined and the stress-
strain characteristics of the materials were studied. The alloy AZ61 is found to be 
optimal. The hot formability temperature ranges of the alloys were investigated and 
concluded that the hot extrusion for small tubes for stents should be carried at low 
temperatures. Juan et. al created a library of 2-D and 3-D auxetic geometries and 
simulated them to provide a comparison of their properties such as Poisson’s Ratio, 
Maximum volume or area reduction and Equivalent Young’s Modulus [4]. Carneiro et. 
al created two models of stent using re-entrant and chiral geometry [5].  

Mechanical properties were evaluated using FEA and the presence of auxetic 
behaviour is concluded. Also, less axial deformation was observed and makes it 
suitable for application of stent design. In [6] authors have modelled a stent based on 
auxetic chiral lattice and made the stent to have biodegradable capability by using 
Magnesium Alloy (AZ91) as a stent material. The stent was analyzed and found that it 
expands when it is stretched. However, the Axial and radial strain were found to be 
low and this can be improved by changing the mechanical properties of the base 
material through some processing methods. The proposed work concentrates on 
analyzing the stents based on different auxetic structure such as chiral, re-entrant and 
rotating unit using Magnesium alloy AZ61 as the material. 
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3   Proposed Work 

This section discusses the objective of the work, the methodology, and the inputs taken 
for the work. This work is done to improve the existing stent structures by replacing 
them with auxetic structures and to analyze them to achieve optimal stent design. In 
this work, stents are modelled using different auxetic structures and then compare them 
based on performance parameters which are going to be discussed here. The stents are 
modelled using SOLIDWORKS 2018 which is a 3-D CAD Modelling software 
developed by Dassault Systèmes. After modelling, the material is then assigned to 
those models and they are subjected to Finite element analysis using SOLIDWORKS 
Simulation module available in that software. From the results, the structures are 
compared and the suitable structure for the stent is inferred. 

3.1   Mater ial 

Magnesium alloys are biodegradable, and it has low corrosion rates. These Magnesium 
alloy stents reduce the risk of stenosis, late and very-late stent thrombosis, demand for 
antiplatelet therapy, long-term patient health risks. In [2] some of the Magnesium 
alloys are analyzed for their material properties and from those results, the Magnesium 
alloy Mg AZ61 is chosen for stent material. It has the high ultimate strength and high 
elongation to fracture. Table 1 represents the composition and Table 2 represents 
physical and mechanical properties of Mg AZ61 respectively.  

Table 1.  Composition of Mg AZ61. 

Element Content (%) 
Magnesium, Mg 92 
Aluminium, Al 5.80-7.20 
Zinc, Zn 0.40-1.50 
Manganese, Mn 0.15 
Silicon, Si 0.10 
Copper, Cu 0.050 
Nickel, Ni 0.0050 
Iron, Fe 0.0050 

3.2   Structures 

The auxetic structures fall into categories such as re-entrant, chiral and rotating units. 
They are also other structures as well. The chiral include chiral circular, chiral circular 
symmetric, chiral hexagonal, chiral rectangular symmetric, chiral square symmetric 
[4]. The chiral structure is formed by connecting ribs to the central nodes which may 
be circular or other geometrical forms. The re-entrant has basic re-entrant versions 
proposed by Masters and Evans [3], triangular, star 3-n, star 4-n etc [4]. The rotating 
unit square structure was given by Grima and Evans [3] consist of lattices which are 
made up of basic shapes such as triangle, square, rectangles connected at their vertices 
by hinges. 

1539



Table 2.  Physical and Mechanical Properties of Mg AZ61. 

Properties Metric 
Density 1.80 g/cm3 

Tensile Strength 310 MPa 
Yield strength 230 MPa 
Compressive Yield Strength 130 MPa 
Shear Strength 140 MPa 
Elastic Modulus 44.8 GPa 
Poisson’s Ratio 0.35 

3.3   Analysis 

The static analysis is first carried out for stents based on chiral auxetic structures as 
mentioned above. An optimal structure is then arrived from the analysis. Then that 
structure is compared with re-entrant and rotating unit square stents. For analysis, 
pressure is applied normal to the inner surface of the stent and is made to expand 
radially. And as they are auxetic structures, linear expansion is also observed. From 
the analysis, parameters such as equivalent stress, equivalent strain, strain in radial 
direction, strain along the length is determined. From those values, the parameters 
used to compare these structures are calculated using formula. These parameters 
include Poisson’s Ratio and Young’s Modulus. 

Poisson’s Ratio. It is defined as the negative of ratio of transverse strain to 
longitudinal strain i.e. the displacement along the direction of the load to the 
displacement along the direction perpendicular to the load. For an isotropic, elastic 
material, the Poisson’s ratio will be positive. But for an auxetic structure, the 
Poisson’s ratio will be negative. This means that the structure gets expanded in the 
direction perpendicular to the load [3]. The Poisson’s ratio is calculated as mentioned 
in the equation below. 

ν = - (εr  / ε l (1) ). 

 where εr is the transverse strain and εl is the longitudinal strain. 

Young’s Modulus. It is a measure of the stiffness of a material. It is defined as the 
ratio of Stress to the strain. It forms the factor of proportionality in Hook’s Law. A 
material having low Young’s Modulus will require less force to deform it and if the 
value is high it will require high force. It is calculated as given by the following 
equation, 

E = σeq / εeq . (2) 

 
where σeq is the equivalent stress and εeq is the equivalent strain after loading.  

1540



4   Results and Discussions 

In this section, the results obtained from the FEA analysis and how the results are used 
to compare these structures is discussed. The CAD models of the stents based on 
chiral, re-entrant and rotating units were created. They were analyzed using 
SOLIDWORKS Simulation module. It is an inbuilt module available in the 
SOLIDWORKS 2018. 

4.1   Analysis of Chiral auxetic stents 

The auxetic stents were modelled using auxetic chiral structure and they were 
subjected to static analysis. The model and results were presented in this section. Using 
the results, the Poisson’s ratio and Young’s Modulus were calculated. 

 
Modeling Analysis. The auxetic structures in the chiral category include Chiral 
circular (CC), Chiral circular symmetric (CCS), Chiral hexagonal (CH), Chiral 
rectangular symmetric (CRS), Chiral square symmetric (CSS). The thickness of the 
ribs and the rings were taken as 1.2 mm. The isometric view of the 3D models of 
auxetic chiral stents was shown in Fig. 1 from (a) – (e). The FEA analysis is 
performed the above-shown stents by applying pressure on the inner surface. The 
expansion and the elongation of the stents were observed. 

 

Fig. 1. Isometric view of Auxetic Chiral Stents 
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The Von Mises Stress distribution on all the elements of the chiral auxetic stents were 
represented in Fig. 2 (a) – (e). The axial and the radial strain were obtained from the 
result. Also, the equivalent stress and equivalent strain were recorded for Young’s 
Modulus calculation. 

 

Fig. 2. Von Mises Stress distribution after loading in Auxetic Chiral stents 

 

Fig. 3. Poisson’s ratio for different Auxetic Chiral Stents 
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Poisson’s Ratio. From the resultant axial and radial strain, the Poisson’s ratio is 
calculated for all the models based on chiral structures using equation (1). Fig. 3 
represents the plot of Poisson’s ratio for different chiral stents. The Poisson’s Ratio 
value for chiral stents vary from -0.29 to -0.43. The Poisson’s Ratio value is a 
measure of elasticity of the material. It represents whether the structure is stiff or 
flexible. From the plot it is seen that stent designed using Chiral hexagonal lattice has 
the most negative Poisson’s ratio Value and the Chiral rectangular symmetric has the 
least negative Poisson’s Ratio value. It means that chiral hexagonal stent is more 
flexible than other chiral stents.  

Young’s Modulus. The Young’s modulus for all the chiral stents were calculated 
using equation (2). Fig. 4. shows the value of Young’s modulus for various auxetic 
chiral stents. Young’s modulus for auxetic chiral stents are in the range of 77 GPa to 
88 GPa. The Chiral circular stent has the highest Young’s modulus value and the 
Chiral rectangular symmetric stent has the lowest value. The chiral rectangular 
symmetric will require low stress to cause permanent deformation which means it will 
transform into the plastic region soon. It cannot regain the original shape again. On 
the other side, Chiral circular which has higher Young’s Modulus value is stiffer than 
others. It will deform slightly under elastic load. A low Young’s modulus structure 
will change its shape even under low loads. The key factor for an auxetic structure is 
its Poisson’s Ratio. In that case, the Chiral hexagonal stent shows an increased 
Poisson’s Ratio value. The Young’s modulus value is not also varying much on 
comparing with other structures. It can be concluded from this discussion that the 
Chiral hexagonal structure is optimal for stent design.  

 

Fig. 4. Equivalent Young’s Modulus for various Auxetic Chiral Stents 
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4.2   Analysis of Chiral, Re-entrant and rotating units auxetic structure 

The results from the previous section shows that the chiral hexagonal structure is 
optimal for stent based on auxetic chiral structures. This is compared with re-entrant 
and rotating units structure for further improvement. This comparison is done to 
investigate other type of auxetic structures.  

Modelling & Analysis. The Re-entrant (RE) and Rotating unit square stents (RUS) is 
modelled, subjected to same type of analysis and compared with chiral hexagonal 
stent. The isometric view of the 3-D models of re-entrant and Rotating unit square 
stents is presented in Fig. 5 and Fig. 6 respectively. Fig. 7 and Fig. 8 shows the Von 
Mises Stress distribution on Re-entrant and Rotating unit Square stents after loading.   

 

Fig. 5. Isometric view of the Re-entrant unit square stents 

 

Fig. 6. Isometric view of the Rotating unit square stents 
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Fig. 7. Von Mises Stress Distribution of Re-entrant squares stent 

 

Fig. 8. Von Mises Stress Distribution of Rotating unit squares stent 
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Poisson’s Ratio. Poisson’s ratio is calculated for both re-entrant and rotating unit 
square stents using equation (1). The Poisson’s ratio is plotted for re-entrant and 
rotating unit square stent in Fig. 9. It also includes chiral hexagonal stent arrived from 
the previous analysis. The plot shows that chiral hexagonal has most negative Poisson 
Ratio and re-entrant being the least negative. The stents with most negative Poisson’s 
ratio will show increased auxetic behaviour than others. From this comparison, the 
chiral hexagonal is better by means of Poisson’s ratio.  

 
Fig. 9. Poisson’s Ratio Comparison for Chiral, Re-entrant and Rotating Unit square stents 

 

Fig. 10. Equivalent Young’s Modulus for Chiral, Re-entrant and Rotating Unit Square stents 
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Young’s Modulus. Using the values of equivalent stress and equivalent strain, 
Young’s modulus is calculated using equation (2). The resultant Young’s Modulus 
values for Chiral hexagonal, Re-entrant and Rotating unit square stents are plotted in 
Fig. 10.  From Fig. 10 it seems the re-entrant structure has more Young’s Modulus 
than other structures. This implies that the structure is stiffer, and it is difficult to 
deform easily. It can be suitable for other purposes but for the stent it should be less 
stiff so that deployment of the stent and bending is also easy. When coming to 
Rotating Unit square stent its Poisson’s ratio value is nearly equal to that of Re-
entrant stent. It has Young’s Modulus value nearer to the Chiral hexagonal stent. The 
rotating unit square has more surface area than the Chiral hexagonal. This increases 
the weight of the stent comparatively. Also, in Rotating unit square stent structure, the 
square units are joint at the edges and there is possibility for failure at those edges 
easily. It can be concluded from these results that the chiral hexagonal stent is most 
suitable than other auxetic structure.  

5. Conclusion 

Different kinds of Auxetic structures namely Chiral, Re-entrant and Rotating units 
were utilized to create stents of new design. The analysis was performed in two 
sections. The performance parameters include Poisson’s Ratio and Young’s Modulus. 
Initially, the stents were designed using auxetic chiral lattices and FEA was performed 
to determine the performance parameters. From the results, the Chiral hexagonal 
structure is found to be an optimal stent structure among other chiral structures. 
Finally, it is compared with Re-entrant and Rotating unit square structures. It is noted 
that all the structures show Negative Poisson’s Ratio confirming the auxetic behaviour. 
Here also the Chiral hexagonal structure performed well based on Young’s Modulus 
and Poisson’s Ratio. In future, the stents can be designed based on other auxetic 
structures and different materials can be explored suitable for stent design and usage.  
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Abstract.In recent years, because of the increase in the huge volume of data and 
increase in data analytics in various research areas like health care, image processing 
etc., it is highly needed to provide required resources for processing the information. 
Cloud computing process an approach for delivering required resources by improving 
the utilization of data-center resources which results in increasing the energy costs. In 
order to overcome this new energy-efficient algorithms are introduced, that decreases 
the overall energy consumption of computation and storage. To reduce the 
energy‐efficiency in cloud data centers, server consolidation technique is used, which 
plays a major road block. To address this issue, this project proposes a Prediction based 
Thermal Aware Server Consolidation(PTASC) model, a consolidation method, which 
takes numeric  and local architecture into consideration along with Service Level 
Agreement. PTASC, consolidates servers (VM Migration) using a statistical learning 
method.  

 

Keywords: VM migration, Overload Detection and VM placement 

1   Introduction 

Cloud computing is anything can be provided as a service. Storing and 
Retrieving data from the internet instead of any local computer hard disk and also 
running the resources over the internet. Now-a-days there is a huge volume of data are 
generated and it is used all over world thus it leads us to cloud computing for easy 
storing and accessing large amount of data from anywhere  at any cost. All the 
organization are moving towards the cloud for secure usage and storage purpose. 
Public Cloud, Private Cloud, Hybrid Cloud and Community Cloud are the 
deployment model of the cloud. Public cloud is easily accessible by the people, it is 
appealing to many companies but they also feels security cloud be lacking. They also 
own and operate the infrastructure at provider data center. Private cloud is simply 
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dedicated to single organization they also known as internal or enterprise cloud. In 
private cloud data is protected behind a firewall it is more secure and protected. 
Hybrid cloud is a combination of two or more clouds (Public, Private& Community) 
thus it provides the benefits of  multiple deployment models and its direct connect 
services allows us to connect between different cloud models. Community Cloud is 
where several organization collected together order the specific community. Example 
E-commerce where different organization are collected and works together for some 
benefits. 

1.1   Cloud Service Models 

Where cloud is anything can be provided as service thus it leads us to three 
important service models. They are Software as a Service (SaaS), Platform as a 
Service (PaaS) & Infrastructure as a Service (IaaS). SaaS is a process of distribution 
of software model that has hosted applications over the internet. PaaS delivers 
hardware and software for tools and also it provides run time environment for tools. 
IaaS is a service which provides fundamental resources like virtual machines, virtual 
storage in much higher order of scalability and also it provide direct access to their 
servers and storage. Virtualization is the creation of a virtual entity such as server, a 
desktop, a storage device, an operating system on a network resource. Virtual 
machine is of System virtual machine and Process virtual machine which are based on 
the operating system and the application. Virtualization is a technology which is 
mainly used in Business in case of lower costs, Disaster Recovery and also better 
migration to cloud. Cloud Computing is full of services and applications which is 
delivered through a virtualized environment. VM Migration is process of transferring 
the Virtual machine from one physical host to another host. There are two VM 
Migration Techniques one is Live / Hot Migration and other is Regular / Cold 
Migration. Live VM Migration is the movement of VM from one physical host to 
another physical host takes place only when the power is on which means without 
shutting down the client system. Regular VM Migration is the movement of VM from 
one physical host to another host takes place when the power is off which means the 
client system will be shutdown. Need for VM Migration are Upgrading, Balancing 
resource usage, VM failures & Meet SLA. 
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2   Related Work 

Ajith Singh et al. (2013)[15] proposes new techniques called Honey Bee Clustering 
Techniques which is compared with Honey Bee Placement Technique in order to 
minimize the energy consumption in the Data center even though it utilizes all the 
resources enormously. Ankit Anand et al. (2013)[13] proposes Integer Linear program 
which is used to generate exact result for small cases where as First Fit Decreasing 
algorithm is used for handling large cases. Thus KVM() is used as an hypervisor. 
Finally it reduces the number of migration by considering the response time. Norman 
Bobrof et al. (2007)[11] introduces Measure-Forecast-Remap(MFR) which remaps 
virtual machine to physical machine. The CPU resource is considered for minimizing 
the cost of running the data centre thus it results in the reduction of physical machine 
to support a workload. Youg qiang Gao et al.(2013)[10] introduces new method called 
VMPACS which comes under the genetic algorithm which results in finding the near 
optimal solution and also it reduces the resource wastages. Abdelsamea et al. (2017)[5] 
comes out with new methods by using Regression Algorithm called Multiple 
Regression Host Overload Detection (MRHOD) and Hybrid Local Regression Host 
Overload Detection(HLRHOD) in order to minimize the power consumption without 
violating SLA. Rajkumar Buyya et al.(2017)[3] introduces two different algorithm 
called Priority Aware VM allocation (PAVA) and  Bandwidth Allocation (BWA) by 
using the SDN controller thus it results in the low energy consumption. Sajib Kundu 
et al. (2012)[8] proposes two machine learning techniques called Artifical Neural 
Network(ANN) and Support Vector Machine(SVM) which is mainly used to predict 
the performance of virtualized application and also reduces the VM problem sizing 
thus by estimating the power consumption. Mayank Mishra et al.(2011)[12]  uses 
Heuristics algorithm by introducing the new method called Vector Dot for managing 
the resources in data centre and detecting the anomalies that are present in these 
methods. Frejus A.R Gbaguidi et al. (2017)[14] proposes Brute Force method of  Bin 
Packing algorithm. In order to minimize the number of Physical machine by 
migration and finally reduces the power consumption within the Datacenters. 
SteliosSotiriadiset  al. (2018)[2]

 

  Support Vector Machine (SVM) & Support Vector 
Regressor (SVR) which is used to predict different types of variables and it minimize 
the performance degradation. 
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Table 1: Comparitive study on VM Placement 

AUTHO
R 

WOR
K 

METHOD/ALGORIT
HM 

PARAMETERS ENERGY 
EFFICIENCY 

Ajith 
Singh. N  
&M.Hemala
tha

HCT 

[15] 

Hierarchical clustering CPU, Speed & 
Memory 

  

AnkitAna
nd,  J 
Lakshmi  & 
SK 
Nandy

ILP + 
FFD 

[13] 

KVM ALL(CPU, 
Memory, 

I/O & 
Bandwidth) 

 

Norman 
Bobroff et 
al.

MFR 

[11] 

Stochastic Integer 
Programming/ BIN 
packing 

CPU  

Yongqian
gGao et 
al.

VMP
ACS 

[10] 

Genetic Algorithm/ 
ACS 

CPU, Network & 
Storage 

  

AmanyA
bdelsamea et 
al.

MRH
OD + 
HLRHO
D 

[5] 

Multiple Regression 
Algorithm / Hybrid 
Regression Algorithm 

CPU, Memory& 
Bandwidth 

  

Jungmin 
Son, 
RajkumarBu
yya

PAVA 
+ BWA 

[3] 

SDN, Priority 
Allocation 

Network 
Bandwidth 

  

SajibKun
du et al.

ANN 
+ SVM [8] 

Machine Learning 
Techniques 

All( CPU, 
Memory, I/O, 
Network) 

  

S.Sotiriad
is , 
N.Besis& R. 
Buyya

SVM 
& SVR 

[2] 

Open Stack/ VMA CPU   

Frejus 
A.R 
Gbaguidi  et 
al.

Brute 
Force + 
FFD 

[14] 

BIN Packing 
Techniques 

CPU, Memory  

Mayank 
Mishra & 
AnirudhaSa
hoo

Vector 
Dot 

[12] 

Heuristics Algorithm CPU, Memory& 
I/O 
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3. System Architecture  
 

The architecture diagram of the proposed model is as shown in the figure 1. The 
proposed work is composed of two modules: (i) VM Allocation (placement), (ii) VM 
migration. This project proposes a Prediction based Thermal Aware Server 
Consolidation (PTASC) model, a consolidation method, where numeric and local 
architecture are taken into consideration along with Service Level Agreement. 
PTASC consolidates the servers through VM migration  using a statistical learning 
method on basis of predicted value. The accuracy of detection is improved for a given 
power budget includes the process of allocating the physical host to the Virtual 
Machines. To estimate the energy one of the prediction module is used thus by 
extracting the information from various sensors for placing the VM. Then, the 
PTASC model compares the expected value with the observed energy to detect the 
energy efficiency. The performance metrics considered are, Measuring the amount of 
heat dissipation, No. of jobs completed, No. of SLA violations & No. of Migration 
happened. Reason for the proposed work are Load balancing, System Support, 
Communication Cost & Power Management. 
 

 

 
 
 
 

Figure 1. Proposed architecture for Energy efficiency and consolidation 
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The work flow of the proposed work is, when the user requests for the process it 
is received by the cloud service providers and it has to be processed without 
violating the SLA. In the Datacenter it consists of ‘N’ number of servers where 
the VM is being migrated in order to analyse the efficiency of the server. Number 
of workloads in the servers are monitored regularly in order to detect the 
overloaded physical machine. When the load is detected then it has to find the 
best place for placing the VM. 

 
3.1 VM Placement 

VM Placement is defined as placing the VM based on  the demands that the 
user request for the computer resources such as CPU, Storage and Network 
Bandwidth. In this the hypervisor create the VM and then assign to the user. 
When the user request for the VM then the hypervisor checks and finds where 
the VM to be placed. In other words VM placement is simply finding the 
suitable host for placing the VM this can be happened in two different situation 
whether by placing new VM or to place a migrated VM. VM placement can be 
faced in two different approaches they are Power Based Approach and 
Application Based Approach. VM placement is mainly used for the goal of 
saving the Energy by shutting down some server or Maximizing the Resource 
Utilization.  

 
3.2 VM Migration 

In cloud computing, VM migration is an algorithm for transferring the virtual 
instances from  various physical machines. It is mainly used for balancing the 
load in the machine, management of fault that occurs while processing, 
maintaining the system  and finally  reduce the consumption of energy. 

4. Overload Detection in a Host – Cloud Analyst 

In Cloud computing many new possibilities are introduced for Internet 
applications developers. The usage of Internet applications has different methods 
by the developers for hosting of applications, because it requires the servers with 
a particular level of capacity to handle the high demand. Furthermore, the server 
was underutilized because of some traffic that happens at some point. The 
hosting and deployment of the cloud becomes cheaper which is offered by the 
cloud providers based on the usage. But still some tools cannot be used for the 
developers to evaluate the large scale cloud applications and handle the users 
workload thus in order to complete this gap cloud analyst is proposed. It was 
mainly  developed for simulating large-scale Cloud applications. Cloud Analyst 
helps developers with optimization of applications performance and providers to 
analyse the use of Service Brokers to distribute applications among Cloud 
infrastructures. In order to detect the load of the each server the proposed work 
comes up with an Extended Multiple Linear Regression Algorithm (EMLR). 
The algorithm for detecting the overload is as given below. 
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5 .Experimental Results 

The experiments were carried out in the CloudSim 3.0. CloudSim environment 
provides the user the cloud platform and provides the user to test the experiments 
such as creation of new algorithms to load balancing, new virtual machine 
scheduling policies, VM placement, resource provisioning, workload prediction, 
server consolidation, energy efficiency, cost reduction and so on. 
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Screenshots 

 
Figure 2 Response time               Figure 3 Processing time 

 
 

 

Figure 4 Data center loading         Figure 5 Overload detection 
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Fig 2 represents the calculation of response time from the server in order to 
find the level of usage of each server. Fig 3 represents the processing time 
between the user and the server. Fig 4 represents the overall usage of each data 
centre thus based on the different region following this finally we can detect the 
comparison of all the data centre based on the loads(fig 5). 

6. Conclusion 

 Cloud systems usage is increasing enormously thus to maintain more 
volume of data, day to day the amount of heat dissipated by the server is high. 
Hence in order to overcome this scenario the proposed PTASC model involves 
in identifying the server requirement and to execute the jobs submitted without 
violating the SLA. For efficient resource management in  data centre in recent 
days VM migration is an important tool. To reduce the energy consumption the 
Consolidation is a  technique  which is processed by virtualization method, that 
results  in the concurrent execution of various tasks in virtual. In cloud 
computing, consolidation plays a major role for energy optimization. Thus, 
proposed model  develops a  resource provisioning that provides the solutions to 
reduce energy consumption without violating Service level Agreements. 
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Economic Load Dispatch Problem 
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Abstract. Particle Swarm Optimization (PSO) technique tries to mimic the col-
lective behavior of bird flocking and fish schooling. Economic load dispatch 
(ELD) is one of the mile stone in power system optimization problem. The 
main objective of the ELD is to determine the optimal power output of a num-
ber of thermal generators at the lowest possible cost to meet the short-term sys-
tem demand, subjected to various transmission and operational constraints. This 
paper presents an overview of an stochastic PSO technique for ELD problem. 
The performance of the PSO technique is improved by the implementation of 
Gaussian and Cauchy probability distributions function. The implementation of 
the probability distribution function is carried out using systematic analysis of 
three different models of improved PSO technique. The performance of the im-
proved PSO techniques are critically analyzed  for ELD problem. The best posi-
tion for the location of Gaussian and Cauchy probability distribution function is 
presented in this paper. The analysis reveals that the improved PSO technique is 
simple, reliable and suitable for real-time applications. 
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Keywords: Economic Load Dispatch, Particle Swarm Optimization, Gaussian 
Probability Distribution, Cauchy Probability Distribution, Optimization. 

1 Introduction 

Economic load dispatch (ELD) is a crucial optimization problem in power system 
operation and control. The fast-growing power demand along with rapid increase in 
the fuel cost has emphasized the importance of the ELD problem.  From the literature 
review it is inferred that number of mathematical based programming techniques like 
gradient method, interior point method, λ iteration method, quadratic programming, 
linear and non-linear programming, dynamic programming [1-4] etc. are available to 
find the optimal solution of the ELD problem . These optimization techniques are 
based on the derivative function of objective function and are more compatible for 
solving the ELD problem. The search space of the ELD problem is non-convex in 
nature that requires rigorous computation by the mathematical tools to obtain the 
optimal solution and consequently increases convergence rate. The advancement in 
computation device like computers has opened up the opportunity to apply heuristic 
methods for the various complex optimization problems. Heuristic methods like evo-
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lutionary programming, tabu search and PSO technique [5-6] works on the principles 
of random number generation based on the probability distribution function thereby 
ensuring a near optimal solution for a complex optimization problem.  

The main objective of this paper is to find the optimal solution for ELD problem 
that provides minimum fuel cost of thermal units to meet the load demand while satis-
fying certain constraints. The optimal cost obtained from the improved PSO tech-
niques is compared with conventional heuristic algorithms such as evolutionary pro-
gramming and tabu search techniques. From the comparative analysis it can be in-
ferred that the proposed PSO technique emerges  as  robust  optimization technique to 
solve ELD problem for various size of power system. 

2 Problem Statement 

The main objective of ELD problem is to provide the  minimum cost of power gen-
eration subjected to various set of equality and inequality constraints [7]. The mathe-
matical representation of  the ELD problem is as follows, 

Objective: 
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2. The generator operation constraint,  

ngiPPP GiGiGi ,...2,1;max,min, =≤≤               (4) 

3 Particle Swarm Optimization 

PSO is a population based heuristic search technique. The optimal solution of the 
PSO technique is achieved by adjusting the position  of each particle by appropriate 
velocity updation. This updation is carried out based on particle's own experience and 
the experience of neighboring particles. This process mimics the cooperative behavior 
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that exists among the bird flock and fish schooling. Because of this cooperative be-
havior of each particle, the constancy of the PSO technique is enhanced. The process 
of position and velocity updation implements the key property of both intensification 
and diversification strategies of heuristic algorithm. The flowchart representing the 
search process of PSO technique is presented in Fig. 1. 

 

 
Fig.1. Flowchart for PSO algorithm 
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4 Improved PSO technique 

Even though with the presence of intensification and diversification strategies, con-
ventional PSO technique do suffer certain limitations. The traditional uniform proba-
bility distribution used in the velocity update equation many time tends to impart 
identical weightages to certain particles leading to an ineffective local and global 
searches. This phenomena initiates the particles of the conventional PSO to get bond-
ed towards a certain local optimal solution, that subsequently drives the conventional 
PSO to premature convergence. When the number of Epochs are increased in a con-
ventional PSO technique inconsistency and slower convergence are also observed. In 
order to counterbalance the drawbacks of premature convergence and inconsistent 
performance various comparative analysis of continuous probability distribution was 
performed. From this analysis it is inferred that incorporation of Gaussian and Cauchy 
distributions into the conventional PSO technique would overcome the aforesaid 
drawbacks. 

The Gaussian probability distribution  or Normal distribution is a bell shaped prob-
ability distribution function. The mean and variance are clearly defined by the central 
limit theorem. On the other hand, Cauchy probability distribution function has an 
undefined mean and variance. This distribution is defined by the location parameter 
(L) and scale parameter (S). The location parameter specifies the location of the peak 
and the scale parameter describes the distribution spread. A standard Cauchy distribu-
tion has  L = 0 and S = 1. The random numbers generated by these distributions are 
presented in Fig 2.  
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Fig.2. Random numbers using Gaussian and Cauchy distributions 

To ascertain the applicability of the Gaussian and Cauchy distributions into velocity 
update equation of conventional PSO technique, three PSO models are formulated. 
The modified  velocity update equation of conventional PSO algorithm is presented 
below: 

Model I: In this model conventional uniform probability distribution function is 
used to generate random number in the interval [0,1] for the cognitive and social part 
of the velocity update equation. The velocity update equation is given by: 
( ) ( ){ } ( ) ( ){ } ( ) ( ){ }it

jjbest
it

j
t

jbest
t
jI

it
j XGUcXPUcXVXV ,

,2
,

,1
,1 1,01,0 −××+−××+×=+ ω  (5) 

Model II: In the second model standard Cauchy probability distribution (Cd) is 
used to generate the random number for the cognitive part and for the social part the 
random number is generated using Gaussian probability  distribution (Gd
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) in the ve-
locity update equation. The improved velocity update equation is given by 

 
(6) 

Model III: In this model standard Gaussian probability distribution (Gd) function is 
used to generate random number in the cognitive part and standard Cauchy probabil-
ity distribution function (Cd
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) is used to generate the random number  in the social part 
of the velocity update equation. The enhanced velocity update equation is given by 

 
(7) 

The performances of these three PSO models are tested and critically analyzed by 
solving the classical ELD problem.  
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5 Test System and Results 

The improved three models of PSO was tested by solving classical ELD problem on 
standard IEEE 30-bus test system. The standard IEEE 30-bus test system comprises of 
6 thermal generators with 41 transmission lines and a total demand of 283.4 MW. The 
technical parameters used in the aforementioned improved PSO models are as fol-
lows: acceleration factors 5.121 == acac , inertia weightages 9.0max =Iω  and 

4.0min =Iω , swarm size NP 1k = 100 and penalty factor  = 1000. 
 The convergence characteristics for all the three models of PSO is obtained by 

drawing a plot between the minimum fitness value against the epoch count. The con-
vergence characteristics of the proposed three PSO models is presented in Fig. 3.  

 

 
Fig.3. Convergence characteristics 

From this convergence graph it is observed that the optimum value of the fitness func-
tion converges smoothly without any rapid and discontinuous fluctuations. It is also 
inferred that the proposed three models of PSO have better applicability and con-
sistency in attaining the convergence. Also the Model III PSO that incorporates 
Gaussian and Cauchy probability distribution function in cognitive part and social 
part respectively has a faster convergence as compared with other two PSO models.  

 The optimal solution obtained by the three improved PSO models is presented 
in Table 1:  

Table 1. Optimal solution of ELD using three PSO models 
PSO Models Model 1 Model II Model III 
PG1 174.4  (MW) 172.5 175.8 
PG2 48.4 (MW) 52.8 48.5 
PG5 20.8 (MW) 16.1 20.8 
PG8 24.2  (MW) 28.3 22.8 
PG11 12.7 (MW) 10 12.5 
PG13 12 (MW) 13 12 
PL 9.1 (MW) 9.3 9.0 
Tot. Gen. (MW) 292.4 292.7 292.5 

801.5

803.5

805.5

807.5

809.5

811.5

0 50 100 150 200
Iterations

Model  

Model 

Model  

Model 1 

Model 2

Model 3

1563



FT 801.5  ($/Hr) 804.5 800.7 
t 125 max 200 90 
Comp. time (ms) 215 320 185 

 
 From Table 1, it is observed that Model III PSO that utilizes Gaussian and Cau-

chy probability distribution function in cognitive part and social part respectively  has 
the least number of epochs thereby achieving a faster convergence. The supremacy of 
this PSO model is because of the suitable location of Gaussian and Cauchy distribu-
tions function in the velocity update equation. The Gaussian distribution function that 
has a well defined mean and variance, generates the random number close to a central 
value thereby the local search is exploited effectively. Similarly the random number 
generated by the Cauchy distribution function is not restricted as there is no definite 
mean and variance and hence the global search mechanism of PSO is well exploited. 
Hence the applicability of Gaussian and Cauchy distribution function in the velocity 
update equation is well justified.  

Further, the convergence characteristics of the improved PSO technique is com-
pared with convergence characteristics obtained from classical Evolutionary Pro-
gramming (EP), Tabu Search (TS) and PSO technique. The value of Np

 The comparative convergence characteristics of these algorithms is presented in 
Fig 4 and Table 2 respectively. 

 for EP, TS, 
and PSO is taken as 100. The classical EP and TS algorithm employs mutation scaling 
factor of 0.045 and the recombination factor of TS algorithm is set at 0.04. 

 

 
Fig.4. Convergence characteristics 

From the convergence characteristics curve, it is observed that model III PSO has 
faster convergence compared with the classical EP, TS and PSO algorithms. This 
ensures the convergence reliability of the improved PSO algorithm over the other 
algorithms. 
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Table 2. Optimal Solution of ELD problem 

Algorithms EP TS PSO Model III 
PG1 176.3  (MW) 175.9 174.4 175.8 
PG2 48.4  (MW) 48.6 48.4 48.5 
PG5 20.8  (MW) 20.9 20.8 20.8 
PG8 22.8  (MW) 22.5 24.2 22.8 
PG11 12.4  (MW) 12.4 12.7 12.5 
PG13 12  (MW) 12.4 12 12 
PL 9.3  (MW) 9.3 9.1 9.0 
Tot. Gen. (MW) 292.7 292.7 292.4 292.5 
FT 801.8  ($/Hr) 801.7 801.5 800.7 
t 165 max 140 125 90 
Comp. time (ms) 250 225 215 185 

 

The reliability of the EP, TS, PSO and improved Model III PSO technique is ensured 
by obtaining the optimal solution without violating the equality and inequality con-
straints of ELD problem. It is also observed that the convergence rate is faster (lesser 
number of epochs) for the Model III PSO technique,  than other classical algorithms 
in obtaining the optimum solution.  

6 Conclusion 

This paper presents a simple and an efficient improved PSO technique for solving the 
classical ELD problem. The suitability of applying Gaussian and Cauchy distribution 
function in the velocity update equation in PSO technique is presented in this paper. 
The ELD problem is solved for the standard IEEE 30 bus test system using the  im-
proved PSO technique and the results obtained are critically analyzed. The compara-
tive results of improved PSO technique along with the classical EP, TS and PSO algo-
rithms are also presented in this paper. From the analysis it is inferred that the pro-
posed Model III PSO technique is relatively simple, reliable and efficient as compared 
with classical heuristic algorithms. The proposed improves Model III PSO technique 
can be extended to solve various other power system optimization problems.  
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Abstract. The Steganography is a strategy for thumping mystery communica-
tions in a shelter protest while correspondence happens among dispatcher and 
collector. Safety of mystery or vital data has dependably be noteworthy issues 
after the previous occasions to the right period. It will be dependably with the 
attentive subject for specialists to create secured methods to sends information 
deprived of uncovering it to anybody further than the collector. In this way 
from everyday analysts have created numerous methods to satisfy secure ex-
change of information with Steganography is one of them. Here we have built 
up another method of photo Steganography privileged the inserting the encoded 
Data document or information utilizing RSA algorithm with Hash-LSB for giv-
ing greater safety to information with in addition this information hiding strate-
gy. The created technique utilizes a hash capacity to produce an example for 
hide information bits into LSB of RGB pixel estimations of the convey images. 
This method ensures with the data-set has been encoded before implanting it in-
to a convey image. Implanted content in images generally conveys vital mes-
sage around the substance, in the event that the any cases outsider get the mes-
sage such a significant number of ways, so keep this activity this paper actual-
izes hash table encryption to the message at that point cover up addicted to the 
images motive is to give extra secured approach to exchange information. This 
work is another method for hide the data in a photo and minimum variety in the 
photo bits has been made, that create this method secured with more proficient. 
In the method additionally connected a cryptography strategy. Other stage is to 
encode and unscramble stenographic images utilizing blowfish algorithm, this 
activity utilized to deal with other series of security procedure usage. 
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1 Introduction 

Swarm Advanced pictures are being exchanged over various types of systems. With 
the huge improvement of personal computer systems and the latest developments in 
computerized developments, a goliath proportion of computerized data is being ex-
changed over various sorts of systems. Usu-partner clear that a tremendous piece of 
this data is mystery, reserved or both, which increment the enthusiasm for more 
grounded encryption systems [3]. Encryption and Steganography are the favored 
strategies for verifying the transmitted information [7], accordingly, there are distinc-
tive encryption systems to encode and interpret picture information, and it might be 
battled that there is no single encryption calculation satisfies the differing picture 
types [2], [11]. Information exchange is an OK instance of an application that uses 
encryption to keep up information grouping between the sender and the collector. In 
this paper, Steganography is used to cover data to perform encryption. Steganography 
procedures are getting in a general sense progressively current and have been com-
monly used. The Steganography systems are the perfect improvement for encryption 
that empowers a customer to cover a great deal of data inside a picture. 

In this manner, usually utilized related to cryptography with the goal that the da-
taset is twice as ensured; first it is scrambled and afterward covered up so an enemy 
needs to initially locate the concealed data beforehand decoded occurs [4], [6], [8]. 
The issue with cryptography is that the encoded messages are self-evident. This im-
plies any individual who watches scrambled messages in travel can sensibly expect 
that the dispatcher of the information doesn’t need it to be perused by easygoing eye 
wit-nesses. This creates it conceivable to reason the profitable information. In this 
way, if the delicate data will be passed through leaky channels, for example, the inter-
net, Steganography method can be utilized to give an extra security on a mystery mes-
sage [14]. Once hide the data privileged images the LSB strategy is normally utilized. 
While the cryptography endeavors to change over a picture to other that is difficult to 
comprehend, Steganography includes hide the dataset so it creates the impression that 
no information is covered up by any means. Consequently, the individual won't en-
deavor to unscramble the datasets [11]. For instance, a modification of the slightest 
critical digits for the shading estimation of a few pixels in a picture won't influence 
the nature of the image and along these lines, empowering the messages to be sent 
inside an image utilizing these bits [15].  

In this paper, Steganography method will be utilized to send the mystery infor-
mation alongside a scrambled image. Various even and perpendicular squares at the 
dispatcher side will be produced, and after that blended with the scrambled picture 
before head conveying it to the collector. The collector will require this message to 
reproduce a similar mystery change table in the wake of separating the mystery in-
formation from the encoded image. Rather than sending the entire mystery change 
table, which is generally enormous, just the mystery information is sent. 
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2 Image Steganography 

The method of hide mystery data or information in images is known as image Ste-
ganography. For the maximum part, pixel forces are the strategies utilized in hide data 
in image Steganography. As indicated by [7], pictures are the utmost mainstream and 
generally utilize shield object in Steganography. The level of excess in pictures has 
create it the utmost looked for, regarding Steganography. Dual classifications of char-
acterization to be specific spatial – space and change area based have been proposed 
in image Steganography [6]. [8] Explained that spatial space installs the message 
straightforwardly into the pixels force though the change area likewise called the 
recurrence space change the image before the message is embedded. Various record 
groups be in picture Steganography. BMP, GIF, PNG, JPEG, and TIFF will all be 
able to execute in image Steganography [9]. In any case, every one of the document 
groups represents its very own one of a kind focal points and burdens. Since pixel 
forces are utilized in image Steganography, there is here and there variety in the pow-
er of the first picture with the Steganography-image or the implanted picture. The 
variety in power is so paltry or unpretentious in that it isn't noticeable or recognizable 
to the human eye [8].  

2.1 Symmetric and Asymmetric Cryptography  

By a long shot, the asymmetric cryptographic algorithm is the most secured sort of 
cryptography [10] because of its numerical capacities [11]. Asymmetric cryptography 
tends to the issue of key circulation for encryption [12] still remains a noteworthy 
issue in symmetric cryptography. Asymmetric key cryptography actualizes a digital 
which permits a beneficiary of a message check that in fact the message is originating 
from a particular sender [12]. The utilization of digital mark in asymmetric crypto-
graphic algorithm additionally empowers a recipient to see whether a message was 
adjusted in travel [13]. A digitally marked message can't be adjusted without nullify-
ing the mark. In cryptography, the higher the extent of the key length, the more secure 
the algorithm is. This likewise brings a noteworthy preferred standpoint to asymmet-
ric cryptographic algorithm since it has a more drawn out key length and along these 
lines, makes it assault safe. Similarly, speed is a noteworthy disadvantage in asym-
metric cryptography because of the unpredictability of its scientific calculations. 
There is an exchange off among security and speed in asymmetric cryptographic algo-
rithm [11]. This examination, along these lines, utilizes the asymmetric cryptographic 
algorithm because of its conspicuous leverage. Inasmuch as we keep on imparting in 
an untrusted medium like the internet, security remains the highest need. 

2.2 Attacks on Steganography Systems 

Most Steganography systems intended for private correspondence has endured a few 
shortcomings. [14] Opined that Steganography attacks include recognizing, removing 
and annihilating the concealed data inside the secretive media. Visual attacks and 
measurable attacks [15] are the two broadly known attacks against Steganography. 
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Measurable attacks utilize steganalysis [14]. [15] Developed a steganalysis applica-
tion that was fruitful in identifying a message installed in an image. Measurable video 
steganalysis created [13] was additionally fruitful in identifying a data covered up in a 
video whose algorithm depended on LSB. As a result of the dread of psychological 
oppressors utilizing Steganography to convey over the internet, came out with a 
steganalysis called the dynamic superintendent approach that was equipped for recog-
nizing implanted messages in images and recordings. [11] Showed that the human eye 
is fit for distinguishing concealed messages because of twisting. From the attacks 
above, clearly steganography itself isn't a conclusion to the security concern related 
with data exchange or correspondence. With the end goal to relieve the attacks against 
steganography and to additionally fortify data correspondence security, cryptography 
was presented. 

 

Hash function based LSB strategy that provides hash work. This hash work manages 
the Least significant bits position inside the pixels and the situation of every shrouded 
picture pixels and furthermore with the quantity of bits of LSB. Hash esteem takes a 
variable size of info and returns a fixed size of advanced string as yield. Hash work 
additionally utilized for distinguishing copied record in extensive documents. Hash 
work commonly given by  

Hash function 

 
  z %y  =x          (1) 

 
Where, x is LSB bit position inside the pixel, y speaks to the situation of each con-
cealed picture pixel and z is number of bits of LSB. 
 
Motivation behind utilizing hash work

 
,  

1. It expands the limit of concealing information since we utilize more pictures. This 
likewise builds the measure of information we need.  

2. It sets aside marginally more effort to execute than the standard LSB.  
3. It utilizes more pictures, utilizes lesser information per picture than the standard 

LSB.  
4. The most imperative perspective is that the Hash-LSB can be effectively decoded. 

By utilizing the proposed blowfish calculation it expands the security factor of the 
picture. The encryption upgrades the security and after that the irregularity in-
wrinkles the disorder factor of the calculation. 

3 Proposed Approach 

The client takes the content to be covered up and afterward scrambles it by utilizing 
the Blowfish-encrypt algorithm with the assistance of a keyset that is variable long. 
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The key will be chosen by the client. This encoded message is then create to break-
down to 'n' squares. Presently 'n+1' images are chosen aimlessly from an arrangement 
of 'm' images where 'm'>'n'. Every fragmented square is scrambled aimlessly to an 
image. A hash table is kept up to acquire a right request as far as grouping of data. 
This hash table and every one of the squares are then installed into the 'n+1' pictures 
utilizing LSB alg. These '1+n' images are then send. At the recipients sides the 'n+1' 
image is acquired. The collector at that point acquires the hashing picture first. The 
data in regards to the situation of the hash image is known before hand to the benefi-
ciary. Utilizing the hash image he extricates the right grouping of data. He at that 
point decodes it utilizing the key which is likewise part of the hash table. The whole 
algorithm will be implemented in Python utilizing Open-CV. The benefits of the 
planned strategy are various. Initially the encryptions upgrade the sanctuary. At that 
point the arbitrariness of the sending of images additionally upgrades the security of 
the algorithm. Additionally it very well may be seen later in the results that regarding 
time of execution the proposed algorithm isn't critical. The reason for hiding infor-
mation securely is done superbly. The essential thing to be done is the images picked 
ought not be rehashed, anyway for the situation they are rehashed the names of the 
images are altered by hard coding to guarantee the system does not get befuddled. 
Additionally in examination with latest work regarding picture steganography, the 
proposed algorithm provides fantastic outcomes and takings generally lesser time and 
gives most secure outcomes. Subsequently the proposed algorithm can be proposed to 
be utilized as a normal algorithm. Fig 1, delineates the stream of the work. 

 
 
In this secure data transmission, we are using three level processes: 

1. Conceal information or document Encryption decoding utilizing RSA calcula-
tion.  
2. Encoded and unscrambled messages or record installing and recovering spread 
picture utilizing H-LSB method.  
3. Encode and Decode stenographic picture utilizing Blowfish-Algorithm. 

In picture innovation, mystery correspondence is accomplished to insert a note or 
record into shelter picture (utilized as the transporter to install information into) and 
create a Steganography-images (produced image which is conveying a shrouded mes-
sage). In this effort we do basically dissected different Steganography methods and 
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furthermore have secured Steganography. By and large picture Steganography is or-
dered in succeeding angles demonstrates the wonder Steganography actions.  

Extraordinary Capacity.Max.Extent of data will be inserted into picture.  
Perceptual Clearness.Afterward hide the processing into shield picture, perceptual 
worth would be corrupted into Steganography-picture as contrast with shield-
image.  
Easiest. After that inserting, dataset should remain unblemished if Steganography-
picture goes into certain change, for example, trimming, scaling, separating and 
expansion of commotion.  
Displeasure Battle.It ought to be hard to adjust the messages when it has been in-
stalled into Steganography-picture.  
Calculation Difficulty.

The utilized database comprises of various image. Here JAFFE confront database is 
utilized for this trial. For this test result, the data and images is sent in ARM LPC 
2148 by the sequential correspondence port from the PC with VB GUI. Also, the 
encoded data is sent in database by zigbee. Than the encoded data will got by the 
zigbee and it reprocess by the ARM IPC 2148 pack. It’s appeared in PC with GUI. 
This trial result is demonstrated as follows. 

In what way much costly it is computationally to install and 
removing a shrouded message?  

    Table 1.The result table on Blowfish algorithm, LSB algorithm 

 

4 Conclusion 

A Protected pictorial Steganography Built on Blowfish Algorithm with Hash table 
procedure has been executed. A productive encryption method blowfish utilized to 
encoding the mystery dataset document, and after that stow away into the shield pic-
ture record utilizing Discrete Cosine Transform (DCT) and Hashing-LSB procedure 
mystery concealed process managed without exasperate image seeing alternative. 
After encrypt the secured image utilizing blowfish-algorithm utilizing mystery key 
esteem motive is give client confirmation. The double encrypted work is done utiliz-
ing Blowfish-algorithm. At that point the double encryption process fruition prepared 
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cover record exchange beneficiary. The turnaround process will be finished recover-
ing the first data as per mystery key an incentive for blowfish algorithm. 
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Abstract. Nowadays hybrid vehicles have come to every average driver’s 
knowledge. Though initially it had its backlogs in the market for the preceding 
decades, at the current  trend people have started showing interests for the hy-
brid vehicles in the market. Many people don’t have the knowledge how a hy-
brid works? , how to interface with a hybrid? Or what damages that a hybrid 
vehicle could cause to the driver? The hybrid vehicle has its own advantages 
and disadvantages. In our research we are going to be designing a hybrid vehi-
cle using Computer Aided Drafting tool i.e. Catia V5 and our study will focus 
on the components of hybrid. 

5 

Keywords: CATIA V5, Hybrid vehicles, free wheel mechanism 

1 Introduction 

A hybrid vehicle is a locomotive where two or more forms of energy are used, such as 
thermal energy from IC engine, electrical energy from electric motor etc. In our study 
and design, we did our research about the hybrid vehicle which used two modes of 
energy i.e. I.C Engine and Electric motor. Some of the examples of hybrid locomo-
tives in our current innovative market are 1.) electrical generators are run by diesel 
engines using diesel-electric trains that gives powers to an electric motor, and 2.) 
diesel engines driven submarines that the path of propagation is in the surface of wa-
ter and while submerging, they use electric power from batteries as in other cases of 
hybrid locomotives. . There are also other hybrids that store energy using a pressur-
ized fluid that are called hydraulic hybrids. The basic theory of hybrid vehicles are the 
acknowledgement of the features of various locomotion components i.e. the torque or 
turning power are more efficient in electric motor . high speeds maintaining is better 
in internal combustion engine than others(better than conventional electric motor ) 
.the energy efficiency is quite high when using by switching one component to anoth-
er in a proper time concretion, by this methodologies gives high efficiency  
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2 

 

Design of hybrid car in CATIA V5 

Fig.1. Assembled view of the Vehicle 

 

Fig.2.Top view of the Vehicle 

1576



 
Fig.3.Frontviewofthevehicle 

2.1  Design of chassis 

The chassis is built for the car using ergonomics of 95% male pursey for the design 
and construction of driven cabin .the safety factor of the driver compartment is de-
signed such a way that it is safe with high impact forces in the chassis each end every 
section of the chassis is cross-beamed to ensure that they include a truss shape so that 
will spread the forces evenly to the entire cross section of the structure.the choice of 
the chassis that had been used is a space frame ,to make the system highly compact. 
The designfeatures at first look, gives a simple form made in metal , the frame deals 
with a great reduction in the impact stresses .the design of the chassis height of the 
vertical side of the frame .the height of the frame has a major resistance to vertical 
flux, and this is the reason why semi trucks have taller frame rails. The outer frame 
has a mounted skin and is outside of the frame .this construction of body frame is 
often made of aluminum. 

 
                Fig.4. Design of chassis 
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2.2 Materials Used And Welding Techniques 

We have a choice of 3 materials namely, AISI1020, AISI4130, AISI1018. 

2.3 Chemical Composition 

Table 1 

 

2.4 Mechanical Properties 

Table 2. Mechanical Properties of selected material grades 

 

By comparing these properties, AISI4130 is very much suitable and good. So we 
choose the material AISI4130 for our vehicle. 
Welding techniques availed from outside: Tig welding 
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2.5 Design of Braking System 

 

 
Fig.5. Brake disc 

Various vibration and noise problems tend to arise due to the friction that is generated 
by the brake force in the brake system. In general hydraulic breaking system works 
with a piston that is attached to a brake pedal , that consists of fully non compressible 
brake fluid that is fixed to a secondary piston that is attached to a brake pads with 
rotary wheels to produce braking. The amount of breaking to be produced is directly 
proportional to the force applied by the driver on the pedal that increases the pressure 
forces of the fluid p=force/area . Due to change in the cross sectional are difference 
the force generated in the fluid tends to be more than that of the brake pedal. The area 
difference is computed such that the foot pedal area is more than that of piston area. 
The transmission of forces in the fluid is uniform throughout the entire cross section, 
the pressure that imparts on the rotor because the piston at the other end. The head 
dissipation is transmitted by convection that are created by the rotational energy given 
by the wheel and stop the vehicle. The pedal force given by the driver is comparative-
ly less due to the brake fluid being nearly in compressible 
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Fig.6. Design of bake caliper and disc 

  
Fig.7. Full circuit diagram of brake system 

2.6 Design of suspension 

A Chassis of hybrid vehicle is attached to the front and back wheel between the centre 
of spring, shocks absorbs and axles. All components perform working of protecting 
components from shock are also called as suspension. 

The automobile chassis is concomitantly attached with axles of springs. It is fin-
ished to prevent the hydraulic vehicle body from road shocks due to jump, pitch, 
sway. Those road shock provide an disagreeable ride and also additional stress to the 
automobile chassis and frame.The suspension system has a two absorbing devices 
they are damper and spring. An energy of the road shock will be obtained by the 
spring oscillates. These oscillate motion are arrested by the damper is also known as 
shock absorber. Suspension systems assist both road handling and ride quality, which 
are odds with each other. The suspension system completely prevents wheel wobble. 
It is dominant for the suspension to keep the road wheel is contact with the road exte-
rior, because while travelling over rough not even ground the top and down move-
ments of wheels should be relative to the body. The suspension protects the vehicle 
itself from wear and tear .A body of vehicle is carrying by spring. A weight of the 
body is carried by spring. Those wheels, axles and other components of an automobile 
which are not carried by spring. The vehicle is always subjected for moving road 
irregular. The road will not be 100% leveled road excited or outer face is pits and 
falls. A vehicle is passes through bends, curves and zigzag path. 
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A due to springs having enough rigidity hold the axis in the proper position, the 
controlling of own oscillator through inter leaf friction is performed. When a vehicle 
outwards due to centrifugal force. 

 

 
 Fig.8. Design of suspension spring 

2.7 Design of transmission system 

The transmission system which is very important system which deals with the electri-
cal motor and engine transmission here for that we are using a free wheel for easy 
transmission For speed variation we are using continues varying transmission The free 
wheel is connected both to the engine and the motor shaft the free wheel which rotates 
clockwise and it will not rotate anticlockwise when it is connected to the motor So this 
helps us to make the suspension. 

  
Fig.9. Isometric view of transmission system 
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Fig.10. Top view of transmission system 

2.8 Continuously Variable Transmission 

A continuously variable transmission or shiftless transmission is a automated trans-
mission which helps in continuous change of speed by perfect gear ratio. it is different 
from automated transmission since it offers more ratio for gear meshing and thereby 
more variable speed is obtained. Also CVT has a great impact on fuel economy. The 
transmission is usually effected by belt drive. It offers an efficiency of around 88% 
which is lower than manual transmission efficiency but it provides variable speed so 
that fuel economy is increased. When the power is greater than necessity the CVT 
ratio is changed significantly. 

To overcome that situation it increases the engine speed as of the peak speed of 
engine. CVT also used in low power transmission since because of its simplicity in 
mechanical work. Advantage of CVT is it does not require clutch for its operation. But 
in some vehicles centrifugal clutch is added for application of reversing. The control-
ling operation is same as automatic transmission. It uses 2 pedal operation and P-R-N-
D-L-style shift pattern. The basic advantage of CVT is during transmission there is no 
sound occurs. Major disadvantage lies in the fact that it is over cost, complexity, noise 
and driving refinement. The one of the most important type of CVT is E-CVT (Elec-
tronically Controlled Continuously Varying Transmission System) . It has the features 
of both electric drive and continuously variable type. In this system there are 3 output 
shafts which includes MG1, output, MG2. Output shaft speed is decided by speed of 
vehicle which we are driving. In this system matrix mode is used to analyze the plane-
tary motion of the system which in turn executes each transmission of each point 
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2.9 Steering system 

 

Fig.11. Steering system 

 
Fig.12. Isometric view of steering 

A rack and pinion comprises a pair of gears which convert rotational motion into 
linear motion. A circular gear named as “pinion" engages teeth on a linear gear bar 
named as " rack". The rotational motion applied to the pinion causes the rack to move 
relative to the pinion, thereby transmitting the rotation motion of the pinion into linear 
motion. 

The Rack & Pinion system is actually a basic system that only uses a different 
gears to control the direction of the vehicle. The Pinion is the component of the sys-
tem that is connected to the steering shaft. As you turning your steering wheel, the 
pinion rotates. This rotation occurs in the grooves of the rack, forcing the rack to 
move in same direction (depending on the directional change of the steering wheel). 
The Rack & Pinion system is attached to a tie rod combined motion of the Rack and 
Pinion Arrangement. This tie rod engages the system to the tires, as the tie rod is con-
nected to the steering arm that  is connected to the tire. When a wheel turns, the tie rod 
moves to direct the tires in the direction of the turn. 
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2.10 Electrical system 

In hybrid cars electrical systems play a major role. By reducing the fuel consumption 
we are using electric motors. The electrical system consists of Motors, Motor control-
ler (Drive System), Batteries and proper fuses and e-stop switches .Hybrid vehicle 
drive trains transmit power for hybrid vehicles. A hybrid vehicle has various forms of 
motive power. Hybrid vehicles come in too many comfit Nourations. For instance, a 
hybrid vehicle may be  receiving its drive energy from burning of petroleum, but it 
can also switch to an electric motor and switch back to a internal combustion engine. 

 
Fig.13 Circuit for electrical system 

While the engine being the power producing component in thermic fuel unit, in the 
electrical unit the motor serves as the power producing component to the hybrid vehi-
cle. Since we require a larger output torque BLDC motors are used here. High speeds 
are achieved in the brushless dc motor. The motor used here is a 3-phase dc motor. A 
motor controller is also used to control the actions of the motor. Hall Effect sensors 
are implemented in  the controller. In a brushless dc motor two coils are always ener-
gized with opposite polarities for the propagation of rotor. The Hall Effect sensors 
sense the energized coils and find out the position of the rotor. A battery is served as 
the heart of the hybrid vehicle in the electrical unit. The battery energizes the motor 
and it is plays a pivotal role in the propagation of hybrid vehicle. 48 volt battery is 
used as per the need of the design. Various protection devices are used 
such as fuses, kill switch etc. For energizing the battery, the motor is turned off and 
the vehicle is made to run using IC engine. During this, the 3 phase dc motor acts as a 
generator which will be producing a 3 phase ac supply. Rectifiers are used to convert 
the supply into a 1 phase dc supply. The supply is fed into the battery and the battery 
is charged. This is the electrical system of the hybrid vehicle. 
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2.11 Brushless DC motor 

It’s a 3 phase DC motor. In this motor consist of no brushes in it so it’s called 
brushless DC motor. 

The efficiencies are very high in this kind of motor producing higher amount of 
torque in huge ranges of speed the connecting current of the armature problems are 
solved using permanent magnets by rotating around a fixed armature. 

It has a high scope in flexibility and capability of communication with electronics. 
in stationary holding torque and smooth operations are used 

Table 3 Brushless DC motor 

 
Note: Momentary peak Torque: 300% of rated torque for 10 seconds only 
Battery selection 
HV side: 12v*4 =48v Batteries are connected in series 
LV side: 12V alone. The Negative terminals will be GND with chassis. 
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Table 4 Battery Selection 

 

3 Conclusion 

In our research we designed every component that can be used in a hybrid vehicle.  
We conclude our research with the hope of having an economical friendly environ-
ment. As  an engineer we feel solely responsible for the products we bring upon our 
environment. Hybrid vehicles are encouraged to be used by more drivers in the cur-
rent and upcoming generations. Hybrid vehicles may be the first step in automobile 
industry to develop an eco- friendly environment. 
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Abstract. In our project we aim to develop the anode testing from measur-
ing/monitoring its parameters like current densities, anode potential and bath 
temperature. By using PIC IC it will be programmed for measuring/monitoring 
the above parameters. The required hardware designing will be developed for 
the testing work and thermistor sensor may be used for measuring the tempera-
ture. From the acquired data, the life of the anodes will be evaluated. Therefore 
the proposed work involves necessary literature survey regarding required cir-
cuits and components, construction of various circuits, testing of the circuits 
and developing actual working model. We intended to develop a “PIC BASED 
ANODE TESTER”. It plays a vital role in the manufacturing companies of An-
odes and also in Chemical Research Institutes. 

{muthurajbose, smsundaramoorthi, vasudhevan.vee, snehasneha5799, 
preetha274krishnan}@gmail.com 

Keywords: PIC, corrosion. 

1 Introduction  

When a metal is exposed either to the atmosphere or underground or immersed in a 
medium like seawater, the metal goes into solution (corrodes) with the formation of 
corresponding metal salt. This simple reaction in fact is electrochemical in nature. We 
are all familiar with the function of a dry cell. The dry cell consists of zinc metal, a 
carbon rod and an electrolyte consisting of ammonium chloride, manganese dioxide 
etc. When we use the cell by short-circuiting the positive carbon electrode and zinc 
negative electrode, electric current is obtained. When current flows through the cell, 
the zinc dissolves (corrodes) with the formation of zinc ions (which goes into solu-
tion) and free electrons. These free electrons reach the positive electrode throughout 
the external connection and react with the compounds in electrolyte to form new 
products. 
    The metal corrodes under the same principle. The surface of the metal consists of 
small electrodes and when it is immersed into solution, the battery starts functioning. 
The metal at the more negative areas dissolves (corrodes) and the electrons reach the 
positive site forming either hydrogen gas or hydroxyl ions by reacting with hydrogen 
ion or oxygen molecule. 
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Hence when one dips steel in acid solution, Hydrogen gas is evolved and at the same 
time the metal is dissolved (corroded).For corrosion to take place in neutral solutions 
like water where there is not much of hydrogen ion, oxygen is essential for corrosion 
to take place. The dissolved oxygen in water or soil reacts with the electron and helps 
in the continuation of the corrosion process. Hence when oxygen is completely re-
moved no corrosion is possible, similarly, if there is no moisture (water) or any other 
electrolyte, corrosion cannot take place. 

2    Architecture of PIC16F873 

The PIC microcontroller comes in a wide range of varieties. It is economic, has large 
user base and serial programming capability . The term PIC stands for Peripheral 
Interface Controller. PIC microcontrollers are mainly used for industrial purposes as it 
consumes less power and has high performance ability. The PIC has RISC-based 
Harvard architecture and has a separate memory for data and program. These micro-
controllers are very fast and easy to execute a program when compared with other 
micro controllers. . The uses of Microcontrollers reduce the hardware as well as com-
plexity as they have on-chip all essential components of a microcomputer. This finds 
applications in portable and low cost instruments and dedicated applications. The one 
which is used in the present work is PIC16F873.  It has an on-board RAM, EPROM, 
an oscillator, a couple of timers, and several Input/Output ports, serial ports and 8 
channel A/D converter. However, the micro-controller is less computationally capable 
when compared to most of the micro-processors due to the fact that they are used for 
simple control applications rather than spreadsheets and elaborate calculations. As an 
example, the PIC16F873 has 4096 words of memory for program, and only 192 bytes 
of RAM, and can only operate with clocks up to 20 MHz on 8 bits of data (compared 
to megabytes of RAM, Speeds of a GHz or more and 32 or even 64 bits of data for 
many desktop systems). It does not have facilities for floating point 
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Fig .1. Architecture of PIC16F873 

3   Operation of Anode Tester 

3.1  Block Diagram of Anode Tester 

(i) Chemical system 
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The electrochemical cell (chemical system) consists of anode, cathode, electrolyte and 
reference electrode. During process anode delivers current to the cathode thereby 
protects it from corrosion and the parameters obtained from the electrochemical cell 
are given to signal conditioning circuit. The anions (negative ions) are attracted to 
anode and the cations (positive ions) are attracted to the cathode 
 

The system has been interfaced with the PIC through signal conditioning device, 
which consist of buffer, low pass filter and amplifier circuits. Here the cell current is 
measured from the cathode and is given to the PIC through signal conditioning device 
and ±12 V supply is given to the op-amps and +5v is given to the PIC. Here the PIC 
contains inbuilt ADC. Keypad and LCD display is used to enter the data and to dis-
play the cell values respectively for monitoring purpose. 

(ii) Signal Conditioning Devices 

 

It is programmed in such a way it receives inputs from the keypad and stores these 
inputs in its memory, and delivers these inputs to the chemical system through DAC 
for every time interval specified. It is interfaced with DAC-08 , LCD Display and 
Keypad. 

(iii) PIC 16F873 

 

The input from PIC is always in digital form. DAC – 08 is used in the circuit to con-
vert the digital input into analog form which is acceptable by the next block. 

(iv) DAC – 08 

 

Keypad is used to give input values to the chemical system through PIC and the dis-
play is used to view or for visualizing the system parameter. 

(v) Keypad and LCD display 
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Fig 2. Block Diagram of ANODE TESTER 

3.2 Electrochemical cell 

The electrochemical cell is capable of either generating electrical energy from chemi-
cal reaction or using electrical energy to cause chemical reaction. The electrochemical 
cell which generates an electrical current are called voltaic cell and galvanic cell those 
that generate the chemical reaction. The simple cell does this by combining metal and 
electrolyte solution. The aluminum anode alloy is immersed in the solution along with 
stainless steel. The electrolyte solution is sodium chloride. It is connected to PIC and 
signal conditioning circuits and the output is obtained by using anode tester. 
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                                                     Fig 3. Electrochemical cell                                    

4     Result &Discussion 

After the completion of the 96 hrs the test specimen is removed from the electrolyte, 
cleaned and weighted again. The cleaning of anodes (to remove the corrosion prod-
ucts on the anodes) after the test period has to be carried out as per the test procedure 
(appendix). The procedure is repeated for any number of test specimens. The values 
of the difference in weights for 6 different tests After the completion of the 96 hrs the 
test specimen is removed from the electrolyte, cleaned and weighted again. The clean-
ing are shown in Table 5.2. From the weight measurement the current capacity is 
calculated as follows 

 
Current capacity:  
Total duration of the test (hrs) X  
 
Total current passed (mA) = Weight loss (g) 
 
The expected current capacity of anodes of different composition in natural seawater 
is shown in column 5 of the Table 5.2. The slight deviation from the values are all due 
to the fact that  
 
Inhomogeneous alloy composition 
Solution employed is 3% sodium chloride and not the natural sea water. 
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A further improvement to the existing system is required by incorporating the graph-
ical recording of the process parameters by having an interface to the PC, so that the 
engineers could easily visualize the protection of the system. 
 
Calculation: 
Underground condition current requirement = X µA/m
 

2 

Total area to be protected =   Y    m
 

2 

Total current requirement,   Table 5. 2: Weight Loss measurements 
    
 Z= X * Y    
 
Anode current capacity =    A A.Hr/ Kg 
 
Weight of the anode=   W Kg 

Anode life time =
A ∗ W

Z ∗ 65 ∗ 24
=  no of years 

 
Underground condition current requirement = 130µA/m
 

2 

Total area to be protected   =  10,000 m
 

2 

Total current requirement, 

𝑧 = 130 ∗
10,000 
10,000

= 1.3
𝐴
𝑀2 

Anode current capacity = 2518 A.
Hr
Kg

 

Weight of the anode    = 1Kg 
 
Anode life time = 

(2518 ∗ 1)
(1.3 ∗ 365 ∗ 24) = 1.1 no. of. years 
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Table  4.1. Performance of Al-Zn-Hg anodes in variety of saline environments  

S.No. Environment 
Current Capacity 

A. Hr / Kg 

1. Sea water 2820 

2. Hot brine 1500 - 2000 

3. Low setting sea water      ( ≈750 PPM of 
chloride) 

2820 

 

Table 4.2. Weight Loss Measurements 

S. No. Anodes 

Expected anode 
Current capacity 

in sea water 
A.hr/Kg 

Temperature 

(o

Experimented evalua-
tion of anodes 3% 

C) NaCl capacities in 
A.hr/ Kg 

1. Al – Zn – Hg 2530 24.8 ± 2 

25.4 ± 1.78 

2518 

2539 

2. Al – Zn – In 2820 25.5 ± 2 

25 ±  2 

2585 

2685 

3. Al – Zn- In – Mg 2030 25.7 ± 2 

26 ± 2 

1990 

1975 

Table 4.3. Aluminium alloy anodes and temperature of the bath measured using Anode Tester. 

 

S.No. Specimen Weight before  

Reaction (g) 

Weight after  

Reaction (g) 

Weight loss 

(g) 

1595



1. Al –Zn –Hg (1) 

(2) 

22.3461 

22.5981 

22.2398 

22.4927 

0.1054 

0.1063 

2. Al –Zn –Hg (1) 

(2) 

22.8767 

22.7658 

21.7732 

23.6662 

0.1035 

0.0996 

3. Al –Zn –Hg (1) 

(2) 

24.6552 

23.2763 

24.5187 

23.1408 

0.1345 

0.1355 

 

5     Conclusion 

As corrosion is the major factor which severely affects most of the process 
equipments, and also it reduces the life of the equipments or the pipelines used in 
offshore/marine structures, so it should be controlled by using standard methods. 
Mostly it can be reduced by means of using anodes, so these anodes should be 
checked or its life time.  
The life time of the anode will indirectly determine the life time of the pipelines or 
any other equipments used in industry. The job of checking the life time of the anodes 
can be easily obtained by the help of this Anode Tester as it doesn’t requires any hu-
man intervention during the testing period. It will automatically deliver the current to 
the chemical system for each specified time interval with the help of PIC Microcon-
troller.  
A further improvement to the existing system is required by incorporating the graph-
ical recording of the process parameters by having an interface to the PC, so that the 
engineers could easily visualize the protection of the system 
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Abstract.For the last few decades, the air and water pollution issues are con-
trolled by various government schemes based on infrastructure and industrial 
development.  The population of people is still growing in accordance with de-
velopment. So it is impractical one to overcome completely because of continu-
ous monitoring, and data base maintenance is not available. Now days the child 
and old age peoples are affected mainly by air and water pollutions, when they 
are admitted in hospitals. The main aim of this project is to concentrate on con-
tinuous real time monitoring of air pollution, water pollution, temperature, hu-
midity maintenance in incubator rooms in hospitals and maintain database in 
cloud using Internet of Things (IoT) for future analysis and remedies are devel-
oped based on analysis. 

Keywords: Sensors, IoT, Raspberry pi, Hospital monitoring and pollution con-
trol. 

1  Introduction 

In our society air and water pollution is a growing issue, for a healthy and safe life it 
is essential to monitor and detect  the air and water pollution levels. The development 
of technology paved the way for smart monitoring systems, Internet of things (IoT) is 
an emerging field due to its   versatility and efficiency. IoT allows interaction between 
human and machine for communication. In existing system the data collectors should 
collect data from various locations which is far away from their work site and then the 
analysis of the collected data is done .This consume more time and it is a lengthy 
process. But now a days sensors  are merged to the internet makes the monitoring 
process at any location and it is flexible and less time consumption. When sensors and 
devices merged with environment to self- monitoring  it forms a smart environment.  
In Hospitals most of the new born babies are kept in incubator. Incubator is a device 
which is used to grow and maintain certain cell cultures. It is necessary to maintain 
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optimal temperature and humidity in the incubator room, So we can monitor the tem-
perature and humidity using temperature and humidity sensor. The air pollution due to 
leakage of gases in air conditioner affects the asthma patients in hospital so it is moni-
tored by using gas sensor. Using turbidity sensor large numbers of individual particles 
that are invisible to the naked eye are detected. PH sensor is used to measure alkalini-
ty or acidity of water soluble   substances because water is used by all patients in hos-
pital. 

 Turbidity and PH sensor is used to detect the water quality which will be con-
sumed by the patients in the hospital. The aim of this project is to monitor the whole 
hospital with different type of sensors and data’s are uploaded to cloud for analysis 
and produce feedbacks to the hospital administrative manager and remedies are taken 
based on analysis of data. 

  For past few years sensors are used in variety of applications such as health appli-
cations, environmental applications, water quality monitoring etc. because of minia-
ture size and low power consumption. For Healthcare applications the role of sensors 
is to detect physical, chemical, and biological signals and record it. For Environmen-
tal applications the role of sensors is to detect ambient air temperature, air pressure, 
humidity and detect it. For Water quality monitoring, Turbidity and PH sensors is 
used to detect the quality of water. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. Applications of sensor network 

 

Applications of 
sensor   network 

Health 
application 

Environmental                           
application 

Home    
application 

Water qual-
ity monitoring 
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2  Literature survey 

“A System for Monitoring Air and Sound Pollution Using Arduino Controller With 
IoT Technology“ by L.Ezhilarasietal.., in 2017.In this paper, The pollution due to air 
and water is growing issue now a days. For healthy and safety life it is necessary to 
monitor the quality of air and water. In this paper we are including sound pollution 
monitoring system which allows to monitor the sound pollution in a particular area. 
The main aim of this paper is to monitor air and sound pollution using Internet Of 
Things in different area.[1]. 

“A Smart Environmental Monitoring System Using Internet Of Things” By Dr .A. 
Sumithraetal... in2016. The Engineering and Science profession have been influenced 
by their responsibility to the society, in recent decades. It has directed towards welfare 
and public health protection. The Engineers and Scientists developed strategies for 
monitoring the pollution. The monitoring process is done by  Internet Of Things. 
Based on collected data’s preventive methods are implemented.[2] 

“Design and Development of Environmental Pollution Monitoring System Using 
IOT” byMr.NikumbhApurv Ajay etal...in2018.This paper deals with an extremely 
growth in an industrial and infrastructural frameworks creating environmental affairs 
like atmospheric changes, malfunctioning and pollution. Pollution is becoming seri-
ous issue so there is need to build such a flourishing system which overcomes the 
problems and monitor the parameters that affecting the environmental pollution.  It 
can provide means to monitor the quality of environmental parameters like Air, 
Noise, to monitor pollution levels. The system is using a prototype implementation 
consists of sensing devices, Arduino Uno board, ESP8266 as Wi-Fi module.  The aim 
is to build powerful system to monitor environmental parameters. [3] 

“IOT Based Air And Sound Pollution Monitoring System” by Anushka Sharma 
etal..in 2018. The serious issue in our environment these days is air and sound pollu-
tion. The large number of diseases has been created due to this pollution. Therefore it 
has become an necessity to control the pollution. The authority access air and water 
pollution monitor levels. In this paper it is also capable of detecting fire in its area and 
notify it to fire brigade authorities. The IoT helps in access at remote locations and 
data’s are saved in database. [4] 
 

3  Existing System 

In existing system using  arduino Uno board the output is displayed In LCD arduino 
board is designed for  specific purpose arduino board is not a full computer and they 
Don`t have an in build Wi-Fi part. The operating system of arduino doesn’t run in full 
but it will simply execute the written code. In arduino the network connectivity is not 
direct. Tinkeringis required to set up a proper connection which it is possible. For this 
process Ethernet port with a extra chip is loaded to wire with arduino board. This is a 
disadvantage that is it requires an extra hardware. The raspberry Pi comes with an in-
build Wi-Fi port which is used for IOT operation. The clock speed of raspberry Pi is 
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40 times greater than arduino. The RAM of raspberry Pi is 12,800 times larger com-
pared to Arduino. 

4  Proposed System 

IOT based air pollution detector using raspberry pi is used to monitor the air quality 
and detect the gas. In additional to it humidity, PH, turbidity, and temperature sensor 
is used to measure the respective factors. The sensors collect the data and send it to 
the cloud for further operation takes place and collected data’s are maintained in 
cloud database. Raspberry is an general purpose computer which has inbuilt memory 
and can extend the memory using memory card. It is used in two modes of operation 
such as Ethernet and Wi-Fi. 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2. Proposed system block diagram 
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4.1 LM35 Temperature Sensor 

Lm35  temperature sensor is used to monitor the temperature levels . It is an Integrat-
ed Circuit Temperature Sensor .It detects the varying temperature level in the envi-
ronment. 

4.2  MQ135 Gas Sensor 

MQ135 sensor is a gas sensor. It is used for monitoring the air quality .The power 
supply voltage is 5v for MQ135 gas sensor. The sensor detects CO2, NH3, 
smoke,alcohol.MQ135 sensor has high sensitivity and simple circuit.In this project we 
are using this sensor to detect the gas. 

 
Fig.3. MQ135 Gas Sensor 

4.3 DHT22 Temperature and Humidity Sensor: 

DHT22 is a temperature and humidity sensor , and it is complex with a calibrated 
digital signal output. By using the exclusive digital-signal-acquisition technique and 
temperature & humidity sensing technology, it ensures high reliability and excellent 
long-term stability. 

4.4 Turbidity Sensor: 

Using turbidity sensor large number of individual particles that are invisible to the 
naked eye are detected in water. In this project we are using this sensor to  monitor 
water quality. 

4.5  pH Sensor: 

PH sensor is used to determine the PH of water. Pouvoirhydrogen(pH) is The French 
acronym which is translated in English as “power of  hydrogen” are potential of hy-
drogen. pH sensor is  used to  measure alkalinity or  acidity of water soluable   sub-
stances . 
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4.6 Raspberry pi 

Raspberry pi 3 module  is used for this project. It is an SBC (Single Board Computer). 
in raspberry pi  bluetooth and Wi-Fi is in-build. It is also an general purpose computer 
consisting of RAM. The saved  data is used for monitoring purposes and analysis is 
done on a periodical basis. 

 
Fig. 4. Raspberry Pi 

 
 

4.7 Liquid Crystal Display: 

LCD (Liquid Crystal Display) screen is an electronic display module. A 16x2 LCD 
display is used in various devices and circuits.  The reasons being: LCDs are econom-
ical; easily programmable; have no limitation of displaying special & even custom 
characters (unlike in seven segments), animations and so on. 

4.8 Internet of Things 

The internet of things (IoT) Consists of sensors, connectivity, data processing, user 
interface. Sensor- collect the data from the environment. Connectivity-data send to the 
cloud (Wi-Fi).Data processing-data get to the cloud. User interface-useful to the user. 

4.9 GSM 

A GSM modem is a wireless modem that works with a GSM wireless network.It is 
used by mobile devices such as mobile phones and tablets. It supports communication 
through RS232 with DB9 Connector, TTL Pins & I2C Pins.CALL SMS GPRS facili-
ty - MIC input, LINE input & SPEAKER output pin. 
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4.10 Flowchart 

 
 
 

4.11. Proto type of proposed method 

The hardware kit consist of various sensors for monitoring the parameters such as 

temperature, humidity, gas leakage, ph value, turbidity in hospital to maintain the 

patients safely. The sensor collect the data’s from the environment and send it to con-

troller. Raspberry pi send data’s to the cloud for data base management. If gas leakage 

was detected then notification message is send to mobile using GSM and display it on 

website using IoT, else if gas is not detected the data is only display  on website using 

IoT. 
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Fig. 5. Hardware Diagram of proposed method 

 

5  Results of proposed method 

We need internet access for cloud operation . GSM module is added to the system to 
connect the mobile phone. Bluetooth and Wi-Fi is in-build in raspberry pi, using this 
module the data’s are send to the cloud .The data is saved for monitoring purposes 
and analysis is done on a periodical basis. 

 
Fig. 6. Sensors output 

5.1  Temperature detection 

Lm35 temperature sensor is used to measure temperature levels in a environment. It 
detects the temperature signal and process the output. The output is send to the  con-
troller Raspberry pi . A simple python code is executed to collect, display, and send 
the data’s to  the cloud. 

1604



 
Fig. 7. Output of temperature sensor 

5.2 Humidity detection. 

DHT22 Humidity and Temperature sensor is used to measure varying humidity and 
temperature in a environment. The sensor detects the humidity and temperature signal 
and process the output. The output is send to the  controller Raspberry pi . A simple 
python code is executed to collect, display, and send the data’s to  the cloud. 

 
Fig. 8.Output of humidity sensor 

5.3 Gas Detection. 

MQ135 Gas Sensor is utilized to detect the gas  in an area. The sensor detects the  
CO2,NH3 smoke, alcohol level  in air and process the output. The output is send to 
the  controller Raspberry pi . A simple python code is executed to collect, display, and 
send the data’s to  the cloud. 
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Fig. 9.Output of gas sensor 

5.4 pH Detection. 

pH sensor is  used to  measure alkalinity or  acidity of water soluable   substances is 
used to determine the PH of water. The output is send to the  controller Raspberry pi . 
A simple python code is executed to collect, display, and send the data’s to  the cloud. 

 
Fig. 10. Output of pH sensor 

5.5 Turbidity Detection. 

Using turbidity sensor large number of individual particles that are invisible to the 
naked eye are detected in water.We are using this sensor to  monitor  the water quali-
ty. The sensor detects the turbidity signal and process the output. The output is send to 
the  controller Raspberry pi . A simple python code is executed to collect, display, and 
send the data’s to  the cloud. 
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Fig. 11. Output of turbidity sensor. 

6  Conclusion 

 
Air and water pollution has become an growing issues in our society. Humans and 
their development play a vital role in environmental pollution such as air,water etc. 
For the whole world this is an major concern. The IoT helps to monitor the  air quality  
, water, temperature and humidity levels. The accumulated data in the cloud is used 
for future analysis , and remedy actions are taken. It is a efficient method of monitor-
ing and available in low cost. 
 

References: 

1. “A System For Monitoring Air and Sound Pollution Using Arduino Controller With IoT 
Technology.“ by L.Ezhilarasietal.. in 2017. 

2. “A Smart  Environmental Monitoring System Using  Internet Of  Things”  by 
Dr.A.Sumithraetal.. in 2016. 

3.  “Design and Development of Environmental Pollution Monitoring System Using IOT “ 
byMr.NikumbhApurv Ajay etal.. in 2018. 

4.  “IOT Based Air And Sound Pollution Monitoring System” by Anushka Sharma etal..in 
2018. 

5.  “A Smart Environmental Monitoring System Using Internet Of Things” by K. 
Karthikaetal..in March 2016. 

6. ” Noise and Air Pollution Monitoring System Using IOT” by SRM. ArthiShrietal..in 2017. 
7.  “Air quality monitoring system basedon IoT using Raspberry Pi.” by Somansh Kumar 

etal..in 2017. 
8.  “Recent trends in the Internet of Things”, by HimadriNathSahaetal..in 2017. 
9.  “IoT solutions for smart cities.” By HimadriNathSahaetal..in 2017. 

10.  “A cost-effective wireless sensor network system for indoor air quality monitoring  appli-
cations” by S. Abraham etal..in 2014. 

11.  “Environmental Gas Sensors,” by Duk-Dong Lee etal..in 2001.“Multi-sensor system for 
remote environmental (air and water)quality monitoring." by Chiwewe, Tapiwa M in 2016 

1607



Detection of Ransomware in Emails through Anomaly 
Based Detection 

Suresh.S1, Mohan.M2, Thyagarajan.C3

 

 and Kedar.R4 

1 Research Scholar, 1Sathyabama Institute of Science and Technology , & 1
2 Associate Professor ,

Asst.Prof-G1,  
3Assistant Professor ,2,3.4Department of Computer Science and 

Engineering, 1,2,3,4 Panimalar Engineering College, Chennai 

Abstract. In the recent years Email has been the popular mode of communi-
cation. We can connect or send message to anyone in any part of the world with 
the help of Email. Email is said to be advanced version of communication. 
There are also certain disadvantages of using the Email. Some of the disad-
vantages are  privacy, phishing Emails, Spamming, Malware, Spam and much 
more. Out of which the Ransomware through Email are being common in the 
recent years. Ransomware is one of the serious problems that are found on the 
web. It is a form of malicious content or software that encrypts the data on our 
system making it unavailable for us to use. In a simpler manner it locks out the 
files, folders and subfolders in our system. And now-a-days Ransomware is 
spread through phishing Emails and the attackers charge a lot for it. 
Ransomware is not a virus but, it is a malicious software that locks us out of our 
own systems. There are two types of Ransomware that can be spread through 
Email, one of which is crypto ransomware and the other is the locker 
ransomware. In this paper we are going to discuss about the Ransomware 
through Email and how it harms our system and also we are going to discuss 
about how to overcome or prevent ransomware 

 m.suresh.suresh@gmail.com , mohan.rm@gmail.com, 
thyagu.maddy@gmail.com, kedar2206@outlook.com 

Keywords: Email Security, Network Security, Ransomware, Malware, Phish-
ing ,Spamming. 

1 Introduction 

  
 The Emails are used in the recent days which is a mode of communicating with 
one another. But there are also certain ways in which the Email can be misused or it 
becomes an advantage for the attack to attack the victim. Some of the common threats 
through Emails are hacking, phishing, Malware, Spam, Ransomware etc. The 
Ransomware one of the common threats that is emerging commonly in the recent 
days which could cause great debts to many users and as well as many companies 
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may run in a great loss due to this type of threats. So Ransomware is a serious threat 
in the computer society that has to be taken care as soon as possible. The attackers are 
spreading the Ransomware through Emails that has become common these days. The 
attacker uses the phishing Emails in order to trick the victim and make him to click or 
enter the link which he had sent through Email. So phishing also plays an important 
role in spreading Ransomware through Emails. So Email is also not considered as the 
safest way to communicate with people around the world as there are many emerging 
threats like this. So we should also take some serious steps to safeguard our privacy 
over the network.  

 Ransomware is nothing but a suspicious or malicious software or malware that 
gets installed in our system. The Ransomware may also be a self replicating malware 
in our system. There are two types of Ransomware possible through Email, they are 
Crypto Ransomware. The Crypto Ransomware is nothing but the attacker uses a 
strong level of encryption to encrypt all the files and folders in our system, it includes 
all our personal data also. The attacker demands some ransom in exchange for the key 
to the encrypted files. This is known as Crypto Ransomware. The other type of 
Ransomware is known as Locker Ransomware in which this is also known as the 
computer locker which means that the files in the computer gets locked up making it 
unable for the users to use. Even in this type of Ransomware attack a small amount of 
ransom has to be paid in exchange to unlock the locked files in our system.The at-
tackers use the Email as their pathway to spread Ransomware all over the network. 

 At first Ransomware appeared in 1989 which was known as AIDS Trojan (oth-
erwise called pc cyborg) which was created by Dr. Joseph Popp and spread by means 
of floppy disk of measure 5.25 inch. The Ransomware not only affects the local sys-
tem but also damages the external system or components and also affects the systems 
that are connected to the same network. The bid for the Ransomware attacks should 
be paid in bitcoins so that the attackers are not exposed over the internet. The money 
is demanded in bitcoins as it is harder to track. Some of the existing tools to prevent 
the Ransomware attack are wannakiwi, heldroid and honeypot etc. 
 

2 Operations of Ransomware 

As soon as the victim receives the Email from the attacker in a fake phishing website 
and as soon as the victim clicks the link the ransomware malicious software gets in-
stalled on your system. 
• The attacker generates a pair of key and installs or attaches it with the malware or 
the malicious code he has created. 
• And then the malware is out in free air. 
• As soon as it gets installs in the victim ‘s system it generates a random symmetrical 
key on its own. 
• It then uses the key generated by the attacker to encrypt the symmetric key. 
• At the end it gets created into a small asymmetric ciphertext. 
• The ciphertext makes it unable for the victim to read and understand. 
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• It then pops up a message showing the ciphertext and how pay the ransom in re-
turn.  
• This makes no choice for the victim rather than to pay the bid unless and until none 
of his important and sensitive information gets encrypted. 
• In order to restore back his data he must pay the ransom. 
• While sending the ransom to the attacker he must also send his ciphertext as well. 
• When the attacker receives the ransom he decrypts the asymmetric code and sends 
it back to the victim. 
• And then the victim decrypts all the encrypted data with the help of the decryption 
key sent by the attacker. 
 
 The Ransomware is initiated using a Trojan which enters a system through the email 
or the vulnerabilities found in the network service. But it gets mostly installed in your 
system through the common type of attack known as the phishing. Through the phish-
ing Email the victim gets tricked and is made to open the Email. And this is the place 
where the malicious code gets installed in his system. As soon as it gets installed in 
the system it downloads some scripts from the internet which also gets installed in our 
system and these scripts are executed automatically without the victim ‘s knowledge. 
The malicious code the runs a payload in the victim ‘s system to lock or restrict the 
usage of the data which is the motto of Ransomware. Some of the payloads contains 
only the program that was created or designed to just lock the files in the system just 
by making some changes in the Windows Shell[1] or just by altering the partition 
table or the MBR(Master Boot Record). It also prevents the system from booting. And 
there are also some strong payloads that encrypt the Data in the system. It makes it 
unable for the victim to use the data as it gets encrypted. In these cases only the at-
tacker is the only one who is able to decrypt the data. So the victim is prone to do 
whatever the attacker demands. The main aim or motto of the attacker is to get a 
payment which is always their primary goal.  A main element that is making the 
Ransomware a greater advantage to the attacker is that of a convenient mode of pay-
ment. The mode of payment is known as bitcoins or cryptocurrencies which are hard 
or unable to trace. They receive the payment or bid only through bitcoins so as their 
identity is not exposed or revealed in the internet. This makes a greater advantage for 
the attacker to take charge against the victim to take down his system.  There are also 
some other mode of payment such as premium rate text messages, wire transfers, 
paysafecard etc. 

3 Various Types of Ransomware 
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Fig. 1.Types of Ransomware 

3.1 Locker Ransomware 

The locker ransomware is the one which locks our system till we pay the ransom or 
bid demanded by the attacker. The victim does not stand any chance rather than to 
pay the ransom. This type of locker ransomware attack affect the wearable smart de-
vices and the IoT devices, these types of devices easily gets locked up. 

 
 

3.1.1 Reveton 
 The Reveton ransomware appeared in 2012. The reveton is a type of Trojan and also 
a payload which when gets installed in our system or affects our system shows us a 
display warning saying that the computer was being used for illegal activities such as 
child pornography or for downloading unlicensed software. Sometimes to make this 
attack more realistic the attacker sometimes displays the Computer ‘s IP address and 
even in some cases the webcam footages of the victim is recorded and sent to the 
victim itself.[4] 

 

3.2 Crypto Ransomware 

 The crypto ransomware is the one which encrypts all the data in out disk using dif-
ferent types of algorithm. When our system gets infected by the crypto ransomware a 
message or pop-up displays stating that the victim needs to pay a ransom to get all his 
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data back without being damaged. This may or may not happen. When all the data in 
our system gets encrypted it becomes unable for the victim to use it which may even 
cause a serious damage or loss if it infects some sensitive information in our system. 
Some of the well known  

 
3.2.1 crypto Locker  
The crypto locker is a type of code or payload that encrypts the data in the hard disk 
and it uses various several algorithms to do it. It generates a random asymmetric key 
and the attacker sets up a public key on top of it which encrypts the asymmetric key. 
The attacker will set a specific time within which the victim has to pay the ransom 
otherwise the payload is designed in  such a way that it wipes all the encrypted data 
on the disk if it is not decrypted within the specific provided time. And if the victim 
tries to delete the crypto locker it also deletes the asymmetric key through which the 
victim will be unable to use the data permanently.[5] 

 
3.2.2 Notpetya 
Notpetya is a type of ransomware attack which alters or makes changes in the 
MBR(Master Boot Record). The Master Boot Record consists of the information of 
the boot options in our system. And when this ransomware infects our system it 
makes some modifications in the MBR. This makes the system to crash often. When 
the victim tries to reboot the system a message pops up displaying a message to pay 
the ransom.[6] 

 
3.2.3 Ctb-Locker   
 The CTB locker is well known as critroni. When the CTB locker infects our system it 
scans for all the data in the hard disk and encrypts all the data stored in it. It is as-
sumed to have been created by various types of algorithms such as the elliptical curve 
algorithm to encrypt the data. The term CTB stands for Curve-Tor-Bitcoin. It means 
that it uses elliptical curve algorithm and it uses tor browser for paying the ransom as 
tor browser is well known for its anonymity and the ransom should be paid only with 
bitcoin which makes it harder to trace the attacker. It pops up a display showing that 
the victim has only 96 hours(4 days) within which he has to pay the ransom demand-
ed. The CTB locker has a extension which changes from CTB to CTB2 after the files 
gets encrypted.[7] 

 
3.2.4 Crypto Wall 
The crypto wall is ransomware Trojan that targets all versions of windows. The cryp-
to wall is available in many versions such as crypto wall 2.0, crypto wall 3.0 and 
crypto wall 4.0. The crypto wall 3.0 payload is written in javascript. It gets installed in 
your computer through a email attachment. As soon as it gets installed in our system 
it downloads all the executable files in the JPG format. And also to avoid detection it 
creates svchost.exe and explorer.exe to be in touch with the servers. When the pay-
load starts to encrypt all the data it deletes all the shallow copies of data and also in-
stalls a spyware that records and saves all the usernames and passwords without the 
knowledge of the victim. The crypto wall 4.0 is a advanced version in which the code 
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is enhanced in such a way that it evades all the anti virus detection and not only en-
crypts the data only but also it encrypts the name of the file also which makes this 
type of ransomware more complex.[8] 

 
3.2.5 Crypto Locky 
 The crypto locky is one of the complicated malware of all time. This malware came 
into existence in the mid of 2016. This type of malware is spread through the  Mi-
crosoft office attachments which are sent through email. When this type of attach-
ments is opened by the victim is allows the malware code to run indirectly and then 
starts to encrypt all the data in the hard disk. After the encryption process is finished it 
also installs the TOR(The Onion Routing) browser through which the victim has to 
pay the ransom. 

 
 

3.2.6 Bad Rabbit 
The bad rabbit is a type of ransomware which is much more similar to the 
petyaransomware. This type of ransomware is spread through the adobe flash install-
er. When the victim mistakenly runs the adobe flash player installer the bad rabbit 
ransomware will be in action and it encrypts all the files and displays a message say-
ing “Oops! Your files have been encrypted”. When the adobe flash player runs it also 
asks for the administrator permissions which will record all your login credentials 
regarding that system[9]. 

 
 

3.2.7 Wanna Cry 
The wanna cry is one of the most popular and the deadly ransomware of all time. It 
has caused a major destruction all over the world. Many high end and top rated com-
panies were affected by this wanna cry ransomware. The WannaCry ransomware 
targets the Microsoft windows operating system. It also encrypts all the data in our 
hard disk and also this ransomware passes to other systems in the network using the 
Server Message Block(SMB) vulnerability and also spreads to random computers in 
the internet which has this SMB vulnerability. The WannaCry uses a transport mech-
anism that helps this ransomware to spread itself. The transport mechanism searches 
for vulnerabilities or exploits and then it uses the EternalBlue exploit to have access 
over the system and it uses double pulsar tool which creates a duplicate replica copy 
of itself. The EternalBlue exploit was stolen by the attackers from the National Secu-
rity Agency(NSA). The NSA were the first to discover such type of vulnerability in 
the Microsoft and instead of reporting it to the rightful owner the NSA used it to cre-
ate a vulnerability for its own offensive work. Due to this a very serious damage was 
caused all over the world.[10]. Fig. 2 shows the history of Ransomware attacks all 
over the world. 
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Fig. 2. History of ransomware attack 

4 Ransomware Detection 

The types of ransomware detection techniques are 
• Signature based detection 
• Anomaly based detection 

 
4.1 Signature Based Detection 

In the signature based detection the malware is identified by using the signature of 
the malware. Every malware has a signature. There is also certain behavior of the 
code of how it behaves when executed and based on it the signature of every mali-
cious malware is created manually by human. As data needs a storage element to store 
the signature based detection also requires a storage element which is known as repos-
itory. The repository is the place where the signature of the malicious code or pro-
gram is stored based on the behavior of it. But the major disadvantage of the signature 
based detection technique is that it cannot detect the zero-day attacks(i.e. Whenever a 
new malware or malicious code gets installed in our whose signature is not present in 
the signature repository it does not detect and the malware will be executed) . It is 
used to detect only the known types of ransomware attacks based on the signatures we 
stored in the repository. 

 
4.1.1 Principle of the Signature Based Detection Technique 
• At first the victim receives the spam or the phishing email and the clicks on that 

email. 
• The malicious content present in the email gets installed in our system. 
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• Then the signature based detection starts its job to scan the downloaded content 
from email. 

• And then it generates a signature of the file based on its behavior. 
• And then it compares it with the signature repository to check whether a similar 

signature exists. 
• If there is no signature present in the repository it allows us to execute the down-

loaded file. 
• If the signature matches to any of the signature present in the signature repository 

it will block the content and does not allow us to execute the file 
 

4.2 Anomaly Based Detection 

The anomaly based detection technique consists of two blocks. They are the training 
block and the detection block. The training block is also known as the learning block 
and the detection block is also known as the monitoring block. The anomaly based 
detection technique works stable unless and until a well defined set is defined for the 
anomaly based detection[11].  The major advantage of the anomaly based detection 
technique over the signature based detection technique is that the anomaly based de-
tection technique can detect the zero-day attacks or exploits also(i.e. Even if an un-
known malware which did not show itself before will be detected by this technique). 
The two blocks are very important in the anomaly based detection. In the training or 
the learning block the behavior of the system is well learned and observed and the 
various different styles of the system is watched closely. After the behavior of the 
system is well observed in the training block the method shifts to the detection or the 
monitoring block in which it compares and contrasts it with the real time systems with 
the various behavior which is learned in the previous block. In the monitoring block it 
produces a warning message or produces a alarm when something unexpected occurs 
during the process. 

 
4.1.2 Principle of the Anomaly Based Detection Technique 
• At first the victim receives the spam or the phishing email and the clicks on that 

email. 
• The malicious content present in the email gets installed in our system. 
• Then the anomaly based detection technique starts its job and starts to scan the 

downloaded content in email. 
• The anomaly based detection technique consists of two main blocks known as the 

training block and the detection block. 
• In the training block it consists of the training data which consists of the various 

and different malicious behavior. 
• The different types of behavior is learned from the system logs available. 
• When the scan starts it first enters into the training or block. 
• In the training block it defines a set of rules and sends it to the training data and 

cross checks and learns the behavior of the scanning file. 
• It then enters into the detection or the monitoring block. 
• In this block the previously learned data is used to compare the various type of 

behavior with the real time systems. 
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• In the monitoring block it detects for any malicious or unexpected behavior. 
• If there is no suspicious behavior of the file and the behavior is normal it allows 

us to execute the file. 
• But if the anomaly based detection detects anything unexpected or suspicious 

content during the scan it displays a warning message showing that the file 
should not be used or executed.It then produces a alarm to display the warning 

5 Recommendations to Prevent Ransomware 

The below listed are some of the recommendations to prevent ransomware to min-
imize the damage caused 
• A proper and a regular updated backup should be done. 
• Enable the hidden file extensions to view and detect the extension as most of the 

common ransomware file extension is”.pdf.exe”. 
• Filter the mail containing the extension .exe . 
• Block the files running from the App Data/Local App Data Folders because it 

contains its own rule for execution. 
• Disable the Remote Desktop Protocol(RDP) as most of the malware accesses the 

system using this. 
• Keep all your software updated up-to-date as all the bugs and errors will be get-

ting fixed in the latest versions. 
• Use a good and reputed anti-malware software. 
• If you suspect a file you opened contains ransomware unplug the network cable 

so that the ransomware does not spread to the other systems connected in the 
same Local Area Network(LAN). 

• Use the system recovery point to get to the well known state of the system. 
• Set the Basic Input Output System(BIOS) clock back. 
• Do not click on emails if you suspect something suspicious. 
• Remove all the plugins in the browser so that it does not open the executable files 

or pdf files received through email or browsing. 
• Turn the macros to off state in the Microsoft office such as word, excel etc. 
• Download and use ad-block so that it blocks the unwanted and the phishing links 

away from us. 
• Use the guest account rather than using administrator account just for local pur-

poses or usage. 

6 Conclusions and Future Work 

In this paper we have discussed about the operation of ransomware and the different 
types of ransomware. The ransomware is increasing day by day and also it affects 
many systems all over the world. We have also discussed about the detection and 
prevention of the ransomware. The major criteria of the attacker is to make the victim 
pay the demanded ransom. The ransomwar is one of the biggest threat in the network 
security and also its major aim is to encrypt the files or block the usage access of the 
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user in his own system. The main goal of the attacker is to pay the ransom. In the 
future we will develop a tool to defend the ransomware if it getsinstalled in our sys-
tem to reduce or to take minimal damage if affected by ransomware. 
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Abstract. This paper explores transformer less single phase multilevel in-
verter. The main objective of the paper are to find the operating voltage or peak 
power voltage for the pv panel (12v), to reduce the Total Harmonic Distortion 
level within 5% and to check whether the efficiency is to be increased to a cer-
tain level. The peak power voltage is the voltage that can be obtained when pv 
panel produces maximum power. To obtain this, Particle swarm optimization 
mppt algorithm is used to find the best value followed by several iterations. 
Evaluation results show that our model outperforms other models in nearly all 
metrics. 
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1  Introduction 

In recent trends, solar panel plays a key role in power generation. Solar energy will be 
more competitive due to its lower cost and improved technology. In our project, we 
considered the solar panel as an input source which has the maximum power (Pmax) 
of 250.17 Wp. With this power, efficiency of our model can be increased. The sun’s 
intensity is inversely proportional to area of cross section. Since its intensity in-
creases, current and power output can be correspondingly increased due to the propor-
tionality. Mathematically it can be represented as 

                Intensity = P/A 

Where P is power and A is area of cross section. 
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                       Fig.1.  Module of AC: a) Mounting, b) Schematic 

 From reference [1-4], the galvanic isolation is used when two or more electric cir-
cuits must communicate, but their ground connections have to be at different poten-
tials. Galvanic isolation perhaps classified towards dc-decoupling as well as ac-
decoupling techniques. It is considered a certain ac-decoupling only contribute 
crouched losses when comparing with dc-decoupling method. It is selected by reason 
of diminished switch count in the pathway of conduction. In Transformerless Photo 
voltaic inverters, dynamic reclusion amidst the PV together with  grid owns to flow 
the  current which is leakage. To reduce such leakage current there occurs some tech-
niques to reduce the flow of current. Hence, topographies for instance H5 and 
HERIC, dynamic reclusion last to provide the current which is less in leakage. Com-
mon Mode Voltage is the major reason for current which is leakage.When dynamic 
reclusion together with CMV clamping is combined; elimination of leakage current is 
done. When comparing with other inverters which have galvanic isolation, 
Transformerless inverters offer a better efficiency [9]. The proposed topology over-
comes all the effects which is discussed above.  
 

                                                Fig. 2.  Presented structure 
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The specified inverter will exclude current which is leakage, anyhow requires a 
chopper to groove the maximal power of solar panel beneath grid voltage, which 
down from efficiency and immense the elements of active and passive. Whereas this 
converter has crouched number of active elements and it employs immense number of 
passive peripherals. In addition, disadvantages of the presented inverter are with im-
mense voltage accent of the switches along with shallow efficiency. 
 

2 Proposed system 

 
 

 
 
 
 

 
 

 

 

                                   Fig.3. Block diagram of designed system 

• In this contemplated system, it has MPPT controller with PSO algo-
rithm which is a very efficient global search algorithm and derivative 
free. It is well suited for continuous variable problems. 

•    Diverse design and manipulation strategies have been inspected to access     
standard value of leakage current. 

•    By maintaining voltage constant as shown in current- voltage characteristics, 
higher efficiency power can be obtained with 5% of THD.    
                    

                              Table 1.  39v panel parameters 

 

Parameters                                               values 

Maximum power                                    250.17 wp 
Voltage (open circuit)                            44.99 v 
Current (short circuit)                            7.43 amps 
Voltage at maximal power                     35.89 v 
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Series fuse rating                                    6.97 A 
Temperature                                           25◦c 
Irradiance level                                      1000 w/m2 
 Fire rating                                               Class c 

   
 

3 Operating modes 

 

According to boost converter, when comparing the output voltage with input voltage, 
it is almost immense than the input voltage. It is shown in the figure. 

 

                                  Fig.4. systematic figure of boost converter 

The two different stages of boost converter can be illustrated. They are 

(A) If the switch is in closed position, electrons will flows through the inductor 
(L1) in anti-clockwise direction and some energy will be reserved in the in-
ductor. The left side of the inductor has the positive polarity. 

 

Fig.5. on state 

(B) If the switch is said to be in OFF condition, comparing to impedance the current is 
reduced in ON condition it generates some magnetic field in which the inductor stores 
energy. Now the magnetic field will be pulled down to maintain the current. Then the 
inductor has negative polarity (it gets reversed).Hence the result will be higher volt-
age which helps to charge the capacitor through the diode D1  
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                                                  Fig.6. off state 

4 MPPT Algorithm 

Particle Swarm Optimization MPPT algorithm is fitted for the converter that has been 
scheduled in order to optimize the problem, all converter’s design procedures are 
investigated and validated through simulation and experimental outcomes. 

4.1  Pseudo code 

Step 1: The process is started 
Step 2: Variables are initialised as lower bounds and upper bounds. 
Step 3: The voltage V and current I from PV array are measured and tabulated. 
Step 4:  Power P (i.e., P=V *I) from the observed parameters of the panel is  
             calculated.  
Step 5: Set the maximum iteration 3 
Step 6: Calculate the fitness value and observe the best value 
Step 7: Calculate the velocity and update the particle by the equation 
 
                                         Dinit (i, j) = lb (j) + ((ub (j)-lb (j)) * rand (1)) 
 
Step 8: Based on the results of variable check, iteration will be continued and end   
            process. 
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5 Simulation results 

 
 

 

                           Fig.7. Single phase simulation circuit  

 
The simulations have been done in Matlab using version 2014a. It consists of single 

phase and three phase multilevel inverter, solar PV panel within that multiple number of 
PV modules are present, boost converter. 
 

 
 

Fig.8. Single phase input voltage 
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Fig.9. Single phase input current 

  

 
 

Fig.10. Output voltage for single phase 

 
The above results are given for solar PV system which is done by single phase multilevel 
inverter. Corresponding waveform for current and voltage is shown.  

 
 

Fig.11.Three phase simulation circuit diagram 
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Fig.12. Three phase input voltage 

 

 

 

Fig.13. Three phase input current 

 
It shows the  input voltage together with current waveform, output voltage along with cur-
rent waveform. The simulated circuit is shown above in the outline. 
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                                          Fig.14. Boost converter output voltage(three phase) 

 
From the boost converter voltage from the solar panel is increased and the corresponding 
waveform is shown. The value of voltage is simulated using Matlab. 
 
 
 

 

 

 
                                      Fig.15. Three phase output voltage waveform 
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                                                 Fig.16. Three phase current waveform 

 
Whenever three-phase voltage is counterpoised, per phase power turnouts are 

counterpoised and it equals to about 1/3 of maximal power that solar panel  outturn 
comes from sunlight along with reactive power of particular phase balances to zero 
profiting taken away  unity power factor control. The voltage and current waveform 
is shown in the outline. 
 
 

6 Experimental results 

                                        

                                 Table 2.  Panel Output at different irradiance level 
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From the above experimental analysis, we found that the voltage V=180 is the operat-
ing voltage in which at that point the maximum power is obtained. 

                                     Table 3.  Values from the proposed system 

 

     
      

The lingered PV aspects used in simulation has 45V DC with irradiance about 1000 
watts/meter2 along with temperature parameter about 25◦

 

 Celsius design an array 
which outturn 250W in the identical voltage of 500V.  

 
 

                                   Fig.17. FFT analysis and THD level of MLI  
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Fig.18. Experimental setup of solar pv system using single 

phase multilevel inverter 

                                                                                  
Using Matlab, the THD level get analysed by the Fourier analysis with respect to 

fundamental frequency. It is given by the figure as shown. The performance of the 
boost converter remains same, even in the fast varying atmospheric condition. 

  
 

Fig.18. Graph shows panel output (Voltage, Power and Current) at different irradiance level 

 

 
 

1629



7 Conclusion 

 
The transformer-less single phase multilevel inverter has been designed. Particle 
Swarm Optimization MPPT algorithm is fitted for the converter that has been sched-
uled in order to optimize the dilemma, all the converter’s design procedure are inves-
tigated and validated through simulation and experimental outcomes. By analysing 
designed converter and similar structure, the number of switches and passive elements 
has been identified. It has around zero leakage current, boost potentiality, immense 
efficiency, and outstanding dynamics in order of the input voltage disparity. Hence, 
designed circuit can be exploit and degrade as coherence device amidst PV array and 
system distribution.   
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Abstract.  Big data refers to collection of enormous amount of digital 
information. Blood donation services are crucial for saving lives of many 
people. Now a day's need for hygienic blood is increasing very swiftly due to 
increase in hospitals and increase in disease affected patients. In many cases, 
urgent need for blood emerges due to some accidents, surgeries etc. Only 5% of 
Indian population donates blood even though the requirement for blood is very 
high. Many advertisements and awareness programs are conducted worldwide 
to make people consciousness about the need for blood. Usually, blood 
donation process need lot of time and power from both donor and acceptor 
since there is no proper information system that allows donors and donation 
centers to connect efficiently and coordinate with each other to decrease time 
and power required for blood donation process. The proposed system maintains 
a database that stores the information about all the donors and it will be useful 
for the patients who require it during emergency situations. This work aims at 
developing a blood donor assessment system based on the big data. In proposed 
system the information about the donors stored in database and imported using 
sqoop tool and processed using hadoop. Donor details that are gathered from 
the exact locations are visualized on the website. The request and response for 
the particular blood group send through message. Accordingly, donors can be 
directed to the nearest location to save the life of the needed people. 
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1 Introduction  

In recent years, communication and internet application have lot of influence and 
advancement on information technology. These application and communication 
generating large amount of data, different variety in some structure is called big data. 
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For instance, people upload 72 hours of video files in Youtube for every minute. This 
data growth faces the problem of associating and coordinating huge volume of data 
from distributed sources. Traditional data storage are not suitable to store analyze 
those huge amount of data. With the increase in data volume, the big data analytics is 
used to provide solution for storage for large datasets. 
 
1.1 Categories Of Big Data  
 
Comparing with other traditional approaches big data includes structured, unstruc-
tured and semi structured data. Data that is stored, accessed and processed in fixed 
format is called structured data. Data in an unknown form is called unstructured data. 
Semi-structured data contains both structured and unstructured form. 
 
1.2     Characteristics Of Big Data 
 
Big data can be characterized as 3Vs: volume, velocity and variety. Volume is ex-
tremely large capacity, whereas velocity provides the speed of processing and variety 
refers to type of data. There are lot of big data tools to handle these large amount of 
data. 
 
1.3     Hadoop 
 
 Hadoop framework uses two concepts called Map reduce and HDFS.  Map reduce is 
a framework helps in processing large amount of data in parallel operations in reliable 
and fault tolerant way. Map reduce is referred by map task and reduce task. Map task 
takes input and converts it into set of data called key vale pairs in the form of tuples. 
The output of map task is the input of reduce tasks where it combines these tuples into 
small set of tuples. Sqoop helps to connect hadoop with relational database. This also 
helps to handle structured data. In India blood donations are conducted by a few 
camps and hospitals facilitates by arranging schemes for blood donations. Donors can 
stopover blood donation centers in hospitals and give blood to the person who needs 
blood. The capacity of good blood donor raised to 55% on the year 2007 to 83% on 
the year 2012, with the quantity of blood units raising from 4.4 million units in 2007 
to 9.3 million units in 2013. In 2016, the ministry of health and family welfare donat-
ed 10.9 million units against a prerequisite of 12 million units.  350 milliliters of 
blood are donated by donors in India. 
  
 India disposes of over a million units of blood gathered each year, according to 
health ministry data. This is in spite of confronting a serious blood lack as just 9.9 
million units are gathered against the estimated yearly necessity of 10-12 million 
units. On a normal, around six units of blood is required for each open heart surgery, 
while a roadside mishap casualty could require up to 100 units. One out of each 10 
individuals admitted to a doctor's facility needs blood, as indicated by WHO infor-
mation. 
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 The reason behind the lack of blood during accidents is due to improper delivery of 
blood from blood bank to the acceptors. By building up an application which will help 
society and different poor individuals is the use of E-Blood Bank which will give a 
brisk support of the poor individuals. In this the client's area will be followed utilizing 
GPS framework. On the off chance that blood is required, the contributor with the 
required particular blood bunch is recognized and told about its necessity. The venture 
comprises of calculation which tracks area of the givers, distinguishes the givers who 
are close-by to the area of requester and tells them as well. On the off chance that the 
recognized close-by contributors are not ready to give blood at display then the extent 
of following the givers is increment. 
  
  A message based automated blood donation, which interfaces donors and patients 
through message, Donors need to enroll with the bank by means of SMS and his/her 
blood will be check by closest healing facility, all the confirmed givers subtle ele-
ments are shared the general population who asking for the specific gathering of 
blood, this helps in receiving willingness information from the donor. 
  
 Need for the quantity and quality blood is increased due to accidents that are oc-
curred daily and also for surgeries. Blood donation consider an essential part in hu-
man life. Mining data is the way to collect pertinent data from a huge measure of data. 
Autonomic processing, which defines an arrangement of building properties to over-
see framework, where complication is increasing however must be handled without 
increasing the size or cost of management of the administration group, The essential 
objective of processing is that Framework manages ourselves as indicated by a man-
ager goals.  
  
 For easy access to donors through telephone, email address a web application with 
supporting mobile application intended to serve as a specialized device between pa-
tients and blood donors. To become a part of donation, donor need to provide their 
details by giving data like name, blood gathering, email address, secret key, and cor-
rect area from Google Map. So as to discover the correct area of a donor, Google Map 
is coordinated with this application. The mobile application dependably updates the 
area of donor. Thus, the framework can naturally locate an enlisted donor wherever 
he/she needs. Visitors can seek blood donors by searching with area and blood type. 
The framework will demonstrate the accessible donors with their telephone number, 
email address and street number through arranging them by closest place and blood 
donation expiry date. Visitors can send message to all donators through email howev-
er a member can send message via email and cell phone. An appointment will be 
made just at whenever donor confirms that he/she will give blood. At that point the 
framework will alert the donor before 12 hours of donation. 
  
 The next problem while delivering blood is that donor and blood group classifica-
tion. Blood donor classification are examined by data mining techniques. The blood 
availability in blood banks is a crucial and important aspect in a healthcare system. 
Blood banks are based on an active person deliberately donating blood and is used for 
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transmitting. The blood donor behavior are identified by the classification algorithms 
of data mining.  
  
 Later data mining modeling technique are utilized to inspect the blood donor 
arrangement and spread this to improve real-time blood donor administration utilizing 
control panels with blood groups and location information. This gives the ability to 
design effective blood donation. The scoring algorithm executed for the control panel 
helps in the deployment of resource and spending budget allocation for blood 
donation campaigns. The framework collects all information about the donors and 
blood bank is stored in the database using big data so that vast amount of data can be 
stored. Blood donor details are gathered from the exact locations during the 
emergency situations based on sorting the availability of blood using Geo location 
RVD scoring algorithm.  
  
 Segmenting and analysis of blood group are done through K-means clustering 
method and donors matching the blood group are retrieved. Consequently, donors can 
be guided to the nearest location having a shortage of the blood group. Hence, blood 
wastage can also be reduced. Problem of tracking the location area of donors is done 
through location RVD scoring algorithm. The reason for this is to build up a 
framework that will interface all donors.  
  
 As a result an efficient way for gathering donor details based on the location is 
provided. The details of donor are collected and maintained in the database. These 
data are imported using sqoop tool to hive database since sqoop helps in import and 
export of structured data. Further theses structured data are processed in the hadoop 
environment for structured data processing. The donor details based on the location 
and blood group are classified based on efficient clustering algorithm. The acceptor 
makes request to the nearest donor by sending an SMS message by collecting their 
information from the website which is visualized on the website. As a result donor 
will provide their willingness. 

2 Releated works 

Ankit Bhardwaj et.al, proposed data mining techniques like classification, clustering, 
association rule, prediction, sequential patterns to present an view on data mining 
system  and to clarify how data mining and knowledge discovery in databases are 
related with each other[1].T. Santhanam and Shyam Sundaram, proposed a system 
called CART Algorithm in blood donors classification [2]. CART decision tree 
algorithm is used in blood donor classification. It identifies the behavior of blood 
donors using the classification algorithms of data mining. The analysis is 
implemented using decision tree algorithm . This system helps in classifying the 
blood donors to identify their blood donation behavior using accuracy based model.  
 There are various algorithms in classification and to measure the accuracy of 
utilization [3]. Techniques like naive bayes, J48, and random tree focus on analyzing 
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the efficiency of different classification algorithm in data mining. Comparing with 
other algorithms random tree shows accuracy of 93% within short duration. Error rate 
is high with the random tree method which reduces the rate of accuracy. In 2015, 
blood donation process is improved by data mining methods [4]. Algorithms like 
naïve bayes, JV8, random tree are used to classify the blood donor information from 
large database. After classification, clustering algorithm is used to create sub classes. 
This form of clustering provides the group of donors, which help to retrieve during 
emergency situations at any time. 
 In [5], the accuracy test for donor blood group classification is done using the 
ANN technique with multilayer perceptron and back propagation algorithm. This 
predicts the accurate donor from the list of donors. The accuracy of predicting the 
blood donor is 76%. Here decision tree technique is also used in comparison with Ann 
in order to analyze the classification accuracy. Blood Donor Classification and 
Notification Techniques [6], provides survey relating to automating medicines for 
providing and enhancing donation and delivery of blood. Machine learning algorithms 
are suited for selection of blood donors. Error free communication and stable system 
is proposed. SMS is most suitable way of communicating with the donor during the 
emergency for the need of blood. 
 Number of Blood Donors are Predicted through their Age and Blood Group by 
using Data Mining Tool is an application helps in predicting number of blood donors 
of a particular age and blood group using data mining tool and J48 algorithm to make 
proper decision fastly and accurately [7]. The purpose of this paper is to build data 
mining model to get knowledge of classification of donors. 
 Sayali Dhond et.al., proposed an android based health application in cloud 
computing for blood bank [8]. In this system GPS and a messenger technique is used. 
To notify the need of blood to the people around the blood bank and thus blood will 
be made available through the donor. Here the donor information are stored in cloud 
based storage for retrieving data from anywhere and at any time. A new concept of 
blood bank management system using cloud computing for rural area (INDIA) is a 
system proposed in rural areas to reduce the corruption involved in blood bank [9]. In 
this mobile SMS based blood bank management system is created which connects to 
cloud server located in other location. Here the request for blood is sent through SMS. 
The technology used behind this system is asp.net which helps in developing web 
storage data on cloud server and SMS service for wireless data connection. 
 In 2016, a system is developed which focused on conventional working of blood 
bank management using cloud computing is provided [10]. Here blood bank service is 
provided as Software as a Service (SAAS). It maintains database of each blood bank 
which is stored in cloud storage. Acceptor who needs blood, find the request as blood 
bank rather than as donors. Since this system provides information about the blood 
banks rather than listing the blood donors it is time consuming process. In 2017, 
Deeptha Hegde et.al., proposed an application where the registered users of the 
application can view the details of the donor and they can also view the availability of 
blood donors. Acceptor can request to the matching blood donor through online and 
view the location of donor through google map technique. Further more people can 
able to view nearby hospitals and patients located nearby Using GPS [11]. 
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 An Efficient Mode of Communication for Blood Donor is  smart phone based 
android application [12]. This application will provide a valuable search of donor and 
to get their details in precise time. The donor details are registered in database with 
the specification of their exact location using GPS technology. The intimation from 
the receiver is handled through a SMS message or by contacting directly through a 
call. In 2017, blood donation are carried out using smartphone application because 
some hospitals and blood donation centers are money minded and not providing 
proper information about the donors to the acceptor during emergency situation [13]. 
Due to this there is a lack of communication barrier between donor and acceptor. To 
overcome this smartphone based android application is developed were acceptor can 
directly connect to the donors using GPS. 
 To overcome the above problem big data emerging tools, algorithms and 
techniques are used to handle large amount of data. In 2015, a comparative study is 
made for the data transfer in hadoop [14]. This study compares various tools like 
hadoop, flume, sqoop, scribe, kafka, slurper and DistCp. to decide where to use one 
tool over the other with the motive for data transfer to and from hadoop system. With 
the help of these tools Extract, Transform and Load (ETL) based work in the web 
environment is performed. 
 In 2016, A.S. Hashmi and T. Ahmad made a survey on big data tools and 
algorithm [15]. This paper surveys the available tools which can handle large volumes 
of data as well as evolving data streams. In this experiment authors were able to 
cluster and classify large dataset on a private cloud platform, which can be scaled to 
handle the increasing dataset. 
 A comparative analysis of traditional RDBMS with map reduce and hive for e-
governance system is proposed by Mr.Swapni A.Kale, S.S.Dandge [16]. Governments 
are digitizing the department because data is getting increased day by day. To handle 
this large volumes of data hadoop and map-reduce is used. Processing of these data 
using traditional method is difficult. This paper surveys on the techniques like map-
reduce, sqoop, hive to handle these data. This paper also focus on sqoop tool to 
connect SQL and hadoop. The next most important thing is processing the 
environment. This paper makes survey on hive data warehouse [17]. Hive is an open 
source data warehouse which is built on top of hadoop. Hive supports queries similar 
to SQL called as HiveQL i.e. Hive Query Language. This system aim to build a cost-
based optimizer and also adaptive optimization techniques to provide more efficient 
innovations. Columnar storage and data placement tend to improve scan performance. 
 The performance of the execution environment is depicted by comparing the 
performance of the techniques used [18]. Here three testers with same model will run 
simple queries to find which among the following technique is efficient and faster. 
The techniques used in comparing the efficiency and performance includes Hive, pig, 
MySQL cluster. From This survey paper shows the result that hive is the most 
suitable model in a low cost environment. 
 In 2015, author makes a research and provides detailed knowledge on an efficient 
hadoop technology framework like sqoop and ambari for big data analysis and 
processing [19]. Hadoop is a technology which provide data integration, 
orchestration, monitoring, data serialization, storage, integration, data intelligence and 
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access. In this paper sqoop and ambari framework have been analyzed with various 
features. Sqoop tool is used as an interface application for transferring data between 
relational database and hadoop. Ambari tool is to simplify hadoop management 
processing of huge amount of data. 

3 System Desıgn 

The admin collects data from different sources and stores these data on the database. 
The data collected are imported to hadoop environment through sqoop tool. The im-
ported data’s are normalized, preprocessed and clustered based on donor blood group 
and location. These details are displayed on the website were the acceptor need to 
register their information for requesting the donor information. Acceptor makes a 
search based on the blood group from their nearby locations and send SMS to donor 
to receive their willingness through message. 

 
Fig. 1. System Architecture 

 

4 Proposed System 

 
The proposed system is designed to help acceptors to meet the demand of blood dur-
ing emergency situations by sending and receiving request for blood as and when 
needed. The goals of proposed system is to make the process ease of blood donation 
and reception. The scope of proposed system is to include all blood donors atleast 
within the city. Once the application is launched administrator, he is the one who have 
got access to check volunteer blood donor details, modify their details by logging into 
the web application with his username and password. Using this website public can 
register as volunteer blood donor by providing their basic information through regis-
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tration. Donor will also have the provision of editing and updating his details. Recipi-
ents who in need for blood has to register with their basic details and can check the 
details of the volunteer blood donors who have registered to the application. 
 
4.1  Data Collection 

The first module of the proposed system is collection of data. Data collection is the 
process of gathering data from various sources for processing and manipulations. In 
this module donor details are collected and maintained as data in the form of excel. 
The data collected includes donor name, date of birth, gender, blood group, city, dis-
trict, state, country, mobile number, last date of donation and number of times donat-
ed. These data are maintained by the administrator who can perform updates, modify 
and remove donors.  

4.2  Data Migration 

Migration in web based applications is moving from one platform to another platform. 
The data collected on excel has been moved to hadoop environment by means of 
sqoop tool. The sqoop tool helps in import and export of data between hadoop and 
structured data sources. It uses mapreduce framework to transfer data in parallel. 
Mapper slices incoming data that to be imported for further processing in the hadoop 
environment to get donor details. 

4.3  Dimensionality reduction and Clustering Data 

Clustering generally depends on some sort of distance measure. Points near each other 
are in the same cluster; points far apart are in different clusters. But in high dimen-
sional spaces, distance measures do not work very well. The number of dimensions 
should be reduced so that distance metric will make sense. Clustering is the process of 
grouping similar items. In this module, data collected from different locations of the 
donor are grouped based on their blood group and donor location. This is done by 
Principal Component Analysis and k-means clustering technique on the hadoop envi-
ronment. 

4.4  Visualization and Request, response for blood 

An Acceptor who is in need for blood request through the web application by register-
ing with their basic details. Once acceptor registered with their details they search for 
donor by providing blood group, city, state and country. Donor details for particular 
blood group and location are displayed as search results. Acceptor selects the donors 
from search result and request their need by sending messages. A Donor who is will-
ing to donate blood reply for the request message as response. 
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5 Implementatıon Technıques 

5.1 Principal component analysis 

Clustering generally depends on some sort of distance measure. Points near each other 
are in the same cluster; points far apart are in different clusters. But in high dimen-
sional spaces, distance measures do not work very well. The number of dimensions 
should be reduced so that distance metric will make sense. PCA is a linear transfor-
mation method which is often used in reducing dimensionality of a d-dimensional 
dataset by projecting it on to a k-dimensional space for data having large number of 
variables. This helps to increase the computation efficiency and retains the most im-
portant information. 

 
 Calculate the mean values of each column where A represents the dataset. 

 

Mean(A)=  
M = mean(A) 

 Center the data by subtracting the mean from each variables. This produces a data 
set whose mean is zero. 

C=A-M 
 The next step is to calculate the covariance/correlation matrix. Covariance is a 
measure of how changes in one variable are related with changes in a second variable. 
Let x and y be two variables with length n. 
The variance of x is:  

σ2
xx=  

The variance of y is: 
2

yy=  

The covariance of x and y is:  
σ2

xy=  

 
                 mx and my

 

 are the means of x and y variables, respectively. Then calculate 
the eigen decomposition of the covariance      matrix CM. This results in a list of ei-
genvalues and a list of    eigenvectors. 

CM= cov(C) 
 
  The next step is to calculate the eigenvectors and the eigenvalues of the covariance 
matrix eigenvector are ordered by eigenvalues from the highest to the lowest. The 
number of chosen eigenvectors will be the number of dimensions of the new data set.  

 
Eigenvectors = (eig_1, eig_2… eig_n) 

 
Values, Vectors = eig (V) 
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  A total of m or less components must be selected to comprise the subspace. Ideal-
ly, select k eigenvectors, called principal components that have the k largest eigenval-
ues. 

 
B = select (values, vectors) 

Transpose Eigenvectors: rows are eigenvectors 
Transpose the adjusted data (rows are variables and columns are individuals) 

 
New. Data = Eigenvectors. Transposed X adjustedData.     Transposed 

 
P = B^T. A 

                 Where A is the original data, B^T is the transpose of the chosen principal 
components and P is the projection of A. 

 
Algorithm 
Input: 2-dimensional(x,y) determinant of the matrix det, Identity matrix, eigen val-

ue λ , Matrix A, Covariance Matrix CM, Var(X,Y), eigenvector ev. 
Output: Reduced PCA dataset(PC1, PC2,PC3......PC
Begin 

n) 

normalize data(x,y)// normalize the data 
subtract (x-y) 
x x- 
y y- 
mean  

CM=   //calculate covariance matrix 

det( I-A)=0  //calculate determinant 
Eigenvalue ( I-A) 0  //calculate λ 
if (eigenvalue>0) largest //  choosing components 
for each n-eigenvalues dimensionality reduction 
ev highest eigenvalue dataset (PCA) 
 else 
    if(eigenvalue<0) small 
 return null 
else if 
feature vector (ev(eig1,eig2))  //Form feature vector 
newdata feature vectorT   ×scaled data
end 

T 

5.2  K-Means Clustering 

 Need for the blood donor and donor’s characteristics can be identified by using the 
clustering algorithm using these steps as follows: 
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Step1: Collect blood group and personal details of persons from the different loca-
tions. 
Step2:Apply the k-means clustering algorithm for classifying the number of blood 
donors through the blood group, age, gender and location, etc. 
Step3: Extract the phone numbers of the persons from the resultant cluster that satis-
fying the criteria of blood group and location. 
Step4: Forward the message to the donors as according to the requirement. 

  
 In this method, the k-means clustering algorithm, deals with the multidimensional 
data attributes such as di1, di2…dim, where m is the number of attributes. When data 
contains the multiple values, determine the column with maximum range present in 
the column. Then determine the initial centroids from the range of the Column and 
divide data points into k-equal partitions. Then for each iteration, calculate the euclid-
ean distance between the data point for each centroid, which is just the direct distance 
between any two points. 

 
This k-means Clustering Algorithm is stated as with the following steps:  
Input: Reduced PCA Dataset 
Output: A is a set of k clusters. 
1. Calculate the initial centroids from dataset and set the cluster for that centroids. 
2. Repeat 
2.1 Initially assign each data point for that cluster 
2.2 Update the centroid value by calculating the mean of that cluster 
This is done until all data points are assigned to any one of the clusters. 
3. Repeat 
3.1 Assign each data item di to the cluster having the closest centroid. 
3.2 Calculate new mean of each cluster meeting convergence criterion. 
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6     Results And Discussion 

  
Fig.2.  Requester Login 

  
Fig.3.  Blood Search 

  
A Requester who is in need for blood, request through basic registration and login to 
search for donor by providing their username and password. During searching they 
provide basic details like city, district, state, country and blood group. 
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Fig.4.  Donor Details 

 

  
Fig.5. Search Results Of Donor Details 

  
 Donor details of particular blood group and city are provided as search result. Ac-
ceptor can request blood by clicking the request button. 
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Fig.6.  Donor Login 

  

 
Fig.7. Viewing Blood Request By Donor 
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Fig.8. Accepting Request By Donor 

  

 The registered donor can view the request sent by acceptor to accept or reject the 
request by logging with their credentials. Once they accepted the request a message is 
displayed as request accepted successfully is displayed. 

7 Conclusion 

Blood which is more important and cannot be manufactured by anyone, increasing its 
demand from all over the countries in the world due to the increase in the number of 
accidents and surgeries. The need of blood occurs many times on urgent basis and at 
that time it’s not possible to get proper donor information fastly. So, for gaining this 
information easily and efficiently, data mining technique is useful to provide required 
information from large datasets. After that, PCA Clustering algorithm used for further 
clustering based on blood group and location. This clustered form of data gives the 
group of donors, which helps to gain proper information about them that will be use-
ful at any time when urgent need of blood will occur. 
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Abstract. Due to an increase in industrialization, there is a notable decrease in 
agricultural farmland. Human population is increasing in day to day life which 
in turn increases the demand for food. Food is the primary basic source for the 
survival of human being on earth. Usually, traditional planting with soil 
consumes longer time. Nowadays there is a huge technology advancement in 
the agriculture sector with the hydroponic concept. Growing a plant without soil 
helps to increase the yield of crops in short duration for any climatic condition. 
From this idea pest and weed can be controlled and labor cost is reduced. With 
the help of solar panel the renewable energy is produced which helps in 
monitoring the hydroponics plants continuously. All sensor data are gathered 
from Arduino Microcontroller is stored in Web Server. 
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 Introduction 

The most important application is agriculture, due to the increase in population every 
country needs to meet the food requirements. In olden days traditional farming needs 
the farmer to spend the maximum hours in the farmland and organic manure is added 
to farmland which contributes healthy soil and production is higher, a plant is 
vigorous and it is good for health when compared to the plant grown using chemical 
fertilizer. The soil in traditional farming is used continuously for many years and 
increased usage of chemical fertilizer kills the micro flora and micro fauna available 
in the soil. Farmers are not aware of chemical fertilizer and pesticide limit level for 
farmland and it affects the environment. 
 During heavy rainfall, soil erosion is another major problem in agriculture land. 
Minerals available in the soil are eroded and affect the yield. Similarly, another 
disadvantage of traditional farming is labor scarcity. Agriculture is the main 
occupation in India, but labor is migrating to the different sector to earn money for 
better livelihood. Due to global warming, climatic changes are unpredictable. 
Climatic changes affect the traditional farming highly. In water scarcity areas yield is 
reduced. Water is the important source for plant growth. 
 With the advanced technology, it improves the quality of the living standards, 
hydroponics crops are used in daily life. Hydroponics crops can be implemented in 
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the home which delights us with the greenery. In traditional farming, it has more 
drawbacks, for example, it needs regular watering and labor shortage and cost is the 
main problems. With the hydroponics technology, crops can be grown in the soilless 
medium. As many people moved towards the IT industry has no time to spend in the 
garden and with IoT concept, even the regular industry worker can look after the 
hydroponics plant through IoT. With the Arduino microcontroller board, automatic 
watering of hydroponics plant can be done even if the owner is in long-distance. 
Nowadays sensor, microcontroller, internet communication makes the life easier. 

Hydroponics can be grown using the different medium like gravel, Rockwool, 
perlite.etc and it has many techniques. It has more advantages like weed growth is 
lower, the crop grows two times faster in the hydroponics system, no need for soil 
setup, manpower requirement is lesser compared to traditional farming, crops can be 
produced on all year round basis, pesticide usage is lower, water can reused multiple 
times which leads to water conservation and harvesting of crops in hydroponics is 
much easier. 

By connecting with IoT, farmers are able to gather the data and analysis based on 
the information. Hydroponics can be implemented in a home, terrace, a balcony where 
the empty place is available and proper care can be taken even if the owner is far 
away from the hydroponic garden. Using IoT, a current status of the farm can be 
checked. Hydroponics is the way of growing plants without soil and mineral nutrient 
is supplied via water solution. With hydroponics, water requirements and labor cost 
are lesser compared to traditional farming. Constant observation is needed in 
hydroponics which is possible with IoT, it needs continuous power supply to monitor. 
By implementing the renewable energy like solar panel the power supply can be 
produced continuously. All Sensor data is gathered is stored in web server.   
 

 Related Works 

In 2018 Shreya Tembe et al. [1] proposed a hydroponics techniques to meet the food 
requirement which is essential for human being. They implemented the pH probe 
module and light spectrum for hydroponics. The hydroponics concept can be 
implemented in the area which is facing the problem of drought. With less water 
consumption the hydroponics plants can be produced with higher yield and with good 
quality. In the hydroponics system, it is independent of the environment and the crops 
can be cultivated on a year-round basis. The main disadvantage in hydroponic system 
is initial setup cost is higher and need to implement the automatic monitoring 
equipment. Similarly, it needs constant supervision from farmer and power outage 
problem need to solve by the manual setup. 

M.Jagadesh et al. [2] implemented the Aeroponics method of growing plants 
without soil. In aeroponics method, the root is sprayed with the nutrient solution to 
make the root wet. Aeroponics method and irrigation is monitored automatically with 
IoT. Data are transmitted to the server using GSM/GPRS and sensor data can be 
viewed through the website. The initial setup cost is higher but it reduces the labor 
cost. Harvesting the plants in Aeroponics is easier compared to traditional farming. 
As the nutrient is supplied to root it consumes less water and pest is highly controlled 
in this method. Moist level of root need to be monitored and automatic sprinkling 
need to be initiated to avoid the root damage. 
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Mitali V. Shewale and Devendra S.Chaudhari[3] in 2018 proposed a Hydroponics 
method of growing plants. Due to an increase in industrialization, agriculture land 
under cultivation is decreasing in huge. To overcome the problem the plants are 
grown in soilless culture. With ARM processor the sensor implemented is controlled 
with the Android app. With Zigbee the data can be transmitted up to certain distance 
and limitation of this paper is communication which is limited up to the certain 
distance. Long distance communication is impossible with the network design. 

Dr. B. Paulchamy et al.[4] developed an intelligent plant care hydroponic box that 
controls the surrounding with IoT technology. IoT talk is used easily for user to make 
automatic changes such as add or remove the sensors and actuators. With the IPCH 
box, it controls the water sprinkling and flow of water through the pump and it 
effectively reduces the CO2 concentration. Based on the level it automatically 
increases the flow of nutrient to hydroponics plants. Maintaining the pH value of the 
water solvent is the tedious process. Compared to traditional farming, the growth rate 
is 90% higher and for growing the crop it does not depends on the particular season in 
hydroponics. 

In India, farming is the most important occupation and research is going on to 
produce more yield in a healthy way. In traditional farming, it has many 
disadvantages such as labor problem, increased use of fertilizer and spending more 
time in farmland. In hydroponics farming, weed is minimal and pest attack is 
comparatively lower. pH sensor, EC sensor is used to find the nutrient solvents acidity 
level and ion concentration in the solution. Rajeswari Aravind and S Sasipriya [5] 
analyzed based on linear regression equation which is used to identify the amount of 
nutrient carried in the valve and to optimize the flow of nutrient. pH level various for 
different crops. The sensor data is stored in the cloud and the data files are sent to 
open source software for analytics purpose. 

Anuradha Thakare et al. [6], proposed a hydroponics concept with decision tree 
algorithm. Due to increase in industry, the fertile land for agriculture gradually started 
to reduce. To implement the garden in less fertile soil is highly complicated work. 
Hydroponics is a way of growing the crops in the soilless culture. With the smart 
irrigation and sensing the various parameter around the plants through the different 
sensor. Based on the pH sensor and NPK sensor the decision tree is used to decide 
whether to supply the nutrient solution to hydroponics system and to automatically 
checks the level of water and intimate the nutrient requirement to a farmer using 
SMS. 

R.Rajkumar and R.Dharmaraj [7] proposed hydroponics concept with the wireless 
sensor network. In traditional farming, it is difficult to plant in the polluted 
environment and it needs the more fertile soil to increase the yield. It also needs the 
higher cost for removing weed and it requires the huge place to cultivate the crops. 
Seasonal food production can be done only during that season and with the 
hydroponics concept, the crops can be produced on a year-round basis. The author 
analyzed the hydroponics with organic ash fertilizer which is passed to root instead of 
using inorganic mineral nutrient. With the microcontroller, it senses the humidity, 
temperature and water level. The sensor data is transmitted to the cloud which helps 
the farmer to observe the growth of plants in remote location and author used the open 
source API called blynk which receive the sensor data. 
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Jumras Pitakphongmetha et al. [8] proposed a hydroponics technique with 
Wireless Sensor Network is used to transfer the sensor data to the cloud. Hydroponics 
helps the farmer to earn money with higher yield compared to traditional farming. 
With global warming, it is difficult to predict the nature. This problem can be 
overcome with the hydroponics by implementing in a secured environment without 
disturbance from the environment. The important parameter around the hydroponics 
plant is measured using the different sensor. 

In 2017, Ms.S.Charumathi et al. [9] proposed the modern way of growing crops in 
soilless culture. With Hydroponics yielding can be increased in less space and 
produced crops of good quality. Due to the less fertile land, farmer applying pesticide 
and fertilizer to get the yield which is harmful to human health. The problems in the 
traditional framing can be overcome with the Hydroponics setup in the closed 
environment. With IoT concept, Arduino Microcontroller is used to automatically 
detect the situation around the plants. The main disadvantage of the proposed system 
is the concept of observation is required from a farmer since the data is stored in local 
storage. 

Manasi V. Ghamande et al. [10] in 2016 proposed ebb and flow hydroponics 
system to increase the food production where the land is not fertile and places which 
face the problem of drought. With less water consumption in hydroponics yield of a 
crop can be increased by providing the required nutrient to plants. In traditional 
farming, the plant has the problem of pest and weed which is optimal in hydroponics. 
Need to implement an automatic sensor to identify the pH value of the nutrient. 

 Proposed System 

 
Fig.1. System Architecture of Proposed System 

Hydroponics is the concept of planting without soil. Arduino Microcontroller 
implemented to monitor the plants. All the sensors are connected to the 
microcontroller. Water is the main content for the growth of plants. Nutrition is added 
in water which acts as a supplement for the growth of the plants. pH sensor is used to 
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analyze the range of the nutrition available in the water. In hydroponics concept, the 
water be can recycled which save water when compared to traditional farming 
method. The water tank has the essential nutrition mixed which is automatically 
supplied to plants based on the pH range. 

Hydroponics plants need continuous care from the farmer and to overcome the 
problem of electricity shutdown, the alternate resource is implemented. Renewable 
energy like solar energy is used to monitor plants growth. Solar energy is passed to 
hydroponics system during the power shutdown. 

All the sensor data are gathered and transmitted through the IOT Board.IOT Board 
acts as an interface between the Arduino Microcontroller and Web Server. The 
information is transmitted to a web server through Wireless transmission IOT Board. 

3.1 Sensor unit 

In the proposed system (Fig.1) the various sensors are implemented to monitor the 
hydroponics plants. Arduino Microcontroller is used to control and monitor the plants. 
pH Sensor is used to calibrate the ratio of nutrition present in the water supplied for 
the plants. The plant used here for research is coriander leaves and the pH ratio for 
coriander lies between the range of 5.5 to 6.5. Ultrasonic Sensor is used to identify the 
height of the plant. Light Intensity sensor is implemented to gather information about 
the light is required for the growth of plants. To gather the moisture of air around the 
plants, the temperature sensor is used. 

3.2 Renewable Energy 

Hydroponics Farms need continuous care and need to be monitored constantly. To 
overcome the problem of power shutdown, renewable energy like solar energy is 
used. Solar energy is stored in the charge controller unit. Direct current (DC) is 
converted to alternating current (AC), 5V is supplied to Arduino Microcontroller 
Unit. 
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Fig.2 The experimental set up of the proposed system 

 
 Results and Calculation 

 

Fig 3. Snapshot of the parameters transmitted and available in the Web Server 

In Fig 3 the sensor data transmitted to Web Server is displayed. The Arduino 
Microcontroller gathers the data from the sensor and transmitted to Server through the 
IoT Board. The entire system is automated to gather information around the plants. 

  

The above chart describes the performance of the hydroponic system compared 
with the traditional method. In a conventional way, the plants are grown using soil. 
The graph gives a clear representation of the hydroponics system. The growth of 
plants is plotted using the graph. The growth of plants is higher compared to 
traditional farming. Based on the nutrient added in the water the growth is compared 
with the plants grown in the soil. 

5. Conclusion 
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From the proposed system the hydroponics system is implemented with the renewable 
energy resource. In traditional farming it needs fertile land, labor cost is higher, 
increased usage of pesticide and fertilizer, and water resources are the major problem. 
In hydroponics, the entire above problem is reduced and it provides the food in high 
quality. With Global warming, it is unpredictable about the environmental factor. By 
implementing the Hydroponic it is free from any environmental situation. With IoT, 
farmers can monitor the hydroponics plants in a remote location. Sensor data are sent 
to a web server. 
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Abstract. Postpartum Haemorrhage said to one of the main causes of maternal 
morbidity in world wide. During Vaginal delivery and C-section unexpected 
blood loss occurs leads to critical condition in the patient. More likely with a 
Caesarean birth about 1 to 5 percent of women have postpartum Haemorrhage. 
Postpartum Haemorrhage occurs most commonly after the delivery of placenta. 
The average amount of loss of blood after a single child birth in vaginal deliv-
ery is about 500 ml. During the C-section birth it is approximately 1000ml. 
Most Postpartum occurs alter after the delivery of the baby. There are two types 
of PPH one is the Primary PPH which occurs in a day. Secondary PPH occurs 
after a day or up-to six weeks. The proposed system contains a database about 
the critical condition that arise during the delivery. It also contains accuracy, 
sensitivity and specificity comparison that occurs during the PP. Using the Feed 
Forward Neural Network with Particle Swarm Optimization the classification is 
optimized and the PPH occurrence is detected. 

, ambeth_20in@yahoo.co.in 

Keywords: Internet of Things,PPH,women,neural network. 

1 Introduction 

PPH is a significant loss of blood after giving birth and is the number one reason for 
maternal morbidity around world spec losing 500ml blood of v and 1000ml of c sec-
tion. it is difficult to measure the precise amount of loss of blood during the delivery 
due to the possibility of internal bleeding. Basically, two criteria have been consider 
during the child birth. One is the decrease of 10% Hematocrit in the total volume of 
blood and the changes in Mother's Heart rate, Blood pressure, Oxygen saturation, 
drop in the temperature. Significant blood loss within 24 hours is said to be primary 
PPH and blood loss after 24hours is said to be late or secondary PPH.Here Autono-
mous Nervous System (ANS) which is reason for the mental pph can be found in the 
peripheral part of nervous system.If there is more variation found in these factors then 
it can be concluded that those corresponding persons are under mental pph due to 
reflect of nervous system variation. EEG signal factors would also varied in its per-
formance under different environment consideration such as noisy working environ-
ment, high workload, improper sleep and family issues. These factors would generate 
negative emotions of humans which need to be analysed well for the proper treat-
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ment.There are various research methods has been introduced earlier to perform fea-
ture selection and classification efficiently to predict the pph level of humans very 
accurately. Thus the proper treatment can be ensured. These processes would be car-
ried by concerning the pph related factors in mind. Feature extraction can improve-
ment classification performance of EEG signal prediction by selecting more reliable 
features. Fuzzy K-Nearest Neighbour (FKNN) classifier is a one of the human pph 
prediction methodology introduced to perform better by adapting the behaviour of 
Finite Variance Scaling (FVS). However evaluation of F-KNN method based pph 
prediction leads to reduced accuracy rate by involving more false positive rate. Dis-
crete Wavelet Transform (DWT) is a most famous technique utilized by different 
application to perform feature extraction process in the well-definedmanner. This can 
be further optimized by hybridizing it with the EEG Asymmetry method which can 
lead to accurate feature selection outcome by finding unique pattern of human pph . 
These ideas have not been taken over by any previous research method where the 
variation of beta band would indicate the variation in mental workload. KNN classifi-
cation method proves that prediction of pph level during human listening music pro-
vides positive results. 
 The main contribution of this research paper is to introduce the novel protocol 
namely mental pph elicitation protocol which is implemented and evaluated for its 
performance to predict the mental pph level. Figure 1 illustrates the overview of men-
tal pph recognition system using EEGsignal. Mental pph prediction system can be 
carried out in four steps which is denoted as follows: i) Data gathering protocol, ii) 
Pre-processing dataset iii) Feature extraction and iv) classification. These steps are 
explained in detail as follows: 

 
 

 
 

 

fig 1. overall of proposed work analysis  

 EEG signal acquisition: Brain activity recognition is the more difficult process 
which requires continuous monitoring of brain activities. The electric signal measured 
from the electrodes cap of EEG signal might varies based on human response which 
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would be digitized for further processing later.  The following deals with the sections 
are arranged as: which section 2 discusses some existing researches based on EEG 
signal pph classification. Section 3 explains the proposed FFNN-PSO based classifi-
cation and the performance results are discussed in section 4 and finally, this work is 
concluded.  

2   Related Research 

On the basis of the survey conducted by Knight M, Callaghan W, Berg C, Alexander 
S, Bouvier-Colle M-H, Ford J, Joseph K, Lewis G, Liston R, Roberts C [1] et al, risk 
factors for uterine atony after vaginal delivery is clearly explained. Alternative strate-
gies explained the effect of using prophylaxis oxytocin of different dosages that 
eliminates postpartum haemorrhage. The Emergent management of postpartum hem-
orrhage for the general and acute care surgeon [2], contemporary epidemiology of 
pph. In 2004, PPH complicated 2.9% of all deliveries; uterine atony accounted for 
79% of the cases of PPH. PPH was associated with 19.1% of all in-hospital deaths 
after delivery.  
 The overall rate of PPH increased 27.5% from 1995 to 2004.More statistical data 
helped in clarifying the causes of pph[3]. It includes various factors such as retained 
placenta, renal failure, coagulopathy, antepartum haemorrhage. On the basis of data 
retrieved from NIS sample from 2004 it elucidates the complications leading to PPH 
after delivery. It also discussed the demerits of using magnesium sulphate to prevent 
preeclampsia.  
 Sheikh L, Najmi N, Khalid U, Saleem T [4]had given all the possible root causes 
for postpartum bleeding. His research also illustrates the techniques to treat pph. His 
methodology explains both therapy and surgery. Most advanced techniques such as 
internal iliac artery ligation, uterine packing, and usage of ergot alkaloids.  
An audit of primary post partum haemorrhage. J Ayub Med Coll Abbottabad [5] by 
Bibi S, Danish N, Fawad A, Jamil M.(begum’s hard work has given a solution to treat 
PPH effectively. PPH occur in 5% of all deliveries, majorities of death occur within 
four hours of delivery indicating that it is a consequence of third stage of labourThe 
most common cause of primary PPH is uterine atony. The precautionary treatment 
methods such as Intra uterine balloon tamponade, Brace Suture, Bilateral uterine ar-
tery ligation, Bilateral Internal iliac ligation is discussed which acts as a key source to 
prevent the adoption of hysterectomy even in some severe cases. Even recombinant 
activated is discussed in clotting.  
 In 2014 a study was conducted for primary postpartum [6]. In this survey all details 
regarding the side effects of medicines for treating pph was clearly mentioned. This 
also examines the importance of involving first line and second line therapy. Miso-
prostol, tranexamic acid, ergometrine etc are the first line medical therapies and sur-
gical methods and usage of tamponades includes second line therapy.  prophylactic 
uterotonics, misoprostol and oxytocin infusion worked similarly. The review suggests 
that among women who received oxytocin for the treatment of primary PPH, adjunc-
tive use of misoprostol confers no added benefit. The role of tranexamic acid and 
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compression methods requires further evaluation. Furthermore, future studies should 
focus on the best way to treat women who fail to respond to uterotonic therapy. 
  Many studies have given way for better understanding of the drugs used and their 
effect in treating pph.The article  CRASH-2 [7]discusses the major factor that causes 
postpartum bleeding. He had also mentioned the improvement after implementing 
Controlled Cord Traction in third stage of labour. It is less effective in the presence of 
disseminated intravascular coagulation and placenta accreta. An international, ran-
domised, double-blind, placebo-controlled trial [8]conducted a research and submitted 
an article on PPH in the year 2013.The study reported all the methods to treat both 
primary and secondary PPH. It clearly illustrates the risking factors by conducting an 
analysis by considering 26 patients of postpartum haemorrhage in Liaquat National 
hospital. WHO (1991) The Prevention and Management of Postpartum Haemorrhage. 
Report of a Technical Working Group [10] in the year 2014 Postpartum haemorrhage 
(PPH) remains a major cause of maternal deaths worldwide, and is estimated to cause 
the death of a woman every 10 minutes. Adapting the non-pneumatic anti-shock gar-
ment as non-surgical and hysterectomy, balloon tamponade, B- lynch suture remains a 
saving factor through surgical methods[11]. The importance of oxytocin is also 
clearly explained in preventing pph. In women at low risk, around 3% will lose over 
1000 ml of blood despite prophylaxis. These women require rapid access to life-
saving PPH treatment and rescue therapies.  

3 Proposed Work 

The objective of this presented scheme is to reduce the human pph after sensing the 
pph by using EEG signals. The main aid of this is to examine accurately estimated the 
human pph and classify the human pph level. The pph has been evaluated by using 
the EEG characteristics and pph level of human (i.e. pph or relaxed mode). This pph 
levels are classified by using FFNN-PSO in figure 2 classification scheme. If high 
pph is monitored, then next music of subject’s choice are played and this statistical 
examination is conversed in the course of the performance analysis. The step by step 
process has been discussed in given below subsections 

 

 
 

Fig. 2.  FNNN-PSO based Pph Classification and Reduction Procedure 
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4    Implementation Of Proposed System 

Feed Forward Neural Network with Particle Swarm Optimization (FFNN-PSO).In 
this section, an effectual FFNN-PSO based pph classification has been discussed. 
Also, the step by step process has been explained.The EEG signals are gathered from 
five humans and it is omitted during categorization process due to presence of arti-
facts in those images. These artifacts are generated by various reasons such as eye 
movement and blinks, muscle movement and so on. The signals with the artefacts 
value more than 100 µV would be rejected for the further processing. Thus filtering is 
done before processing EEG data. This filtering task would divide the EEG signal 
into five frequency bands such as Delta (1 - 4 Hz), Theta (4 – 8 Hz),Alpha (8 – 13 
Hz), Beta (13 – 30 Hz) and Gamma > 35 Hz bythe EEG frequency band analysis. 
Here beta signal is found to be more efficient signal with corresponding variation 
which can lead to accurate classification rate. Here spectral power density is utilized 
to calculate the mean power of EEG signals and hamming window distance is calcu-
lated by using the power spectral density. Here window size is fixed as 256 with 50% 
overlapping and then FFT length is fixed as 1024.Pre-processing is used to eliminate 
the noises present in the signals which are done by fixing frequency variation between 
0.5 to 30 Hz in real time. This frequency limit can avoid the noises generated from 
both main source and other sources.  
 After pre-processing, feature extraction is done on the signals using the one of the 
AR method namely PSD method is a kind of parametric modern spectrum estimate 
method. It is a random process which is used to predict the different kind of phenom-
ena present in the frequency signals. This method is a linear prediction based tech-
nique which attempts to find a final outcome from the knowledge of previously de-
fined outcomes . There are numerous algorithms proposed earlier for the measure-
ment of AR method parameters such as YuleWalker, Burg, Covariance and Modified 
Covariance. In the proposed research method, Yule-walker scheme is adapted to as-
sure the better outcome even in case of long data sequence presence. The main con-
straint that needs to be taken in mind when utilizing this method is model order pre-
diction. So that, the error can be avoided during run time. This selected order would 
be utilized during performance evaluation which can lead to better method selection. 
In this work model degree is selected as 15 for EEG.   

5 Pseudocode 

STEP1: Relative Powers of frequencies in alpha band. 
STEP2: Relative Powers of frequencies in theta band. 
STEP3: Power of theta band or power of alpha band. 
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STEP4:Power of alpha band in related epoch/power of alpha band in previous epoch.  
STEP5: Mean value of the EEG signal in time domain. 
STEP6: Skewness and Kurthosis of the EEG signal in time domain.  
STEP7: Sum of Powers of frequencies in 2-6 Hz.  
 After feature extraction process, those would be fed into the FFNN classifier to 
perform prediction process. This classifier would predict the EEG signals as three 
classes namely low, medium and high. FFNN consists of input layer, hidden layers 
and output layer. This structure is given in figure 3. In the training process, FFNN 
would identify the weight values for the submitted input values. This weight value 
would be updated in each iteration based on variation between outcome obtained and 
the expected outcome. This will be done until it reaches minimum error value. This 
error value optimization is done by using PSO algorithm. 

6 Results And Discussion 

In figure 3pph index value comparison has been given in two stages. It is used to indi-
cate the variation present between different pph indices value. This graph represents 
the pph level before noise and after noise. It can be proved that the pph would be 
higher in case of presence of noise in the environment.   
 

 
 

 
 
 

 After prediction of pph level of humans, it is required to update the pph index 
value based on the previous pph index values. This can be used to know the variation 
between the pph levels in different stages. In fig 3, Pph index value is compared in the 
graphical format in three stages. Those stages are before task load, after task load, and 
after recovery. From this comparison it can be concluded that the pph index value 

 
Fig. 3. Stress Indices Values  for Two Stages  
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after recovery would be lesser than other stages. In figure 4it shows the overall per-
formance comparison of accuracy, sensitivity and specificity for proposed FFNN-
PSO and existing RVM, SVM and LDA. It shows the classification accuracy of pro-
posed scheme attained high compared than existing schemes, due to the efficient pre-
processing and effectual classification by using FFNN with PSO. Then, the sensitivity 
of proposed FFNN-PSO attained high compared than others, due to less false negative 
errors, as well as the specificity is also high compared than others, due to the high true 
positive rate. When, the number of subjects increased means, the performance of pro-
posed also increased.  The proposed FFNN-PSO attained accuracy of 93.25%, sensi-
tivity of 92.14%, and specificity of 97.52%. The numerical evaluation is showed in 
table 1. 

 
 

Table 1: Precision, Sensitivity and Specificity Performance Comparison for all Classifiers  

 

 
 
 
 
 
 
 

Classifiers  Accuracy  Sensitivity  Specificity  

Proposed FFNN-PSO  93.25%  92.14%  97.52%  

RVM  89.87%  90.38%  96.87%  

SVM  88.90%  88.84%  94.68%  

LDA  88.56%  87.51%  94.54%  

   

Fig. 4.     Overall Performance Comparisons  among   
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7  Conclusion 

In this work, Feed Forward Neural Network with Particle Swarm Optimization 
(FFNN-PSO) based classification scheme has been presented for pph level classifica-
tion and music introduced for reducing the pph level. In this process, at first, the EEG 
signal has been acquired and then pre-processed by using a digital band-pass filter for 
improving the image quality. Then, the PSD based features has been extracted for 
improving the classification performance. Finally, the features are classified by 
FFNN-PSO. In FFNN process, to attain minimum error the PSO is applied. The ex-
perimental outcomes demonstrate that the presented FFNN-PSO accomplished higher 
performance in terms of accuracy of 93.25%, sensitivity of 92.14%, and specificity of 
97.52% contrast to the existing pph detection and classification algorithms with EEG 
signal due to the effectual feature extraction and classification. In future, the neural 
network based some other classification schemes will focus with effectual swarm 
intelligence algorithms as well as focus some features like Gray Level Different Sta-
tistics (GLDS), Statistical Feature Matrix (SFM) and improve the accuracy.  
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 Abstract. In this paper we have presented a new system for automatic water ir-
rigation along with pest detection framework.This system can be used for moni-
toring the water level and accordingly watering the crops in agricultural lands. 
Based on the level of water in the soil, the water pump is activated.In addition, 
in this system we have proposed a new algorithm for detecting the pests in the 
plants. Based on the type of pest suitable steps can be taken to eradicate 
them.Here, we have used Hu moments for representing the leaves. These fea-
tures were opted since they are invariant to scale, rotation or translation and 
thereby can be effectively used to represent the affected portion of the leaf in-
variant to their orientation. The proposed algorithm is based on the extraction of 
suitable features from the leaves of the plants. The extracted features are then 
used for classification. The proposed algorithm was compared with existing al-
gorithms like k-NN and decision tree and was found to produce excellent re-
sults.Here, we have used Hu moments for representing the leaves. These fea-
tures were opted since they are invariant to scale, rotation or translation and 
thereby can be effectively used to represent the affected portion of the leaf in-
variant to their orientation. The proposed algorithm is based on the extraction of 
suitable features from the leaves of the plants. The extracted features are then 
used for classification. The proposed algorithm was compared with existing al-
gorithms like k-NN and decision tree and was found to produce excellent re-
sults. 

2 

Keywords: Accuracy, Hu moments, irrigation, classification, IoT. 

1 Introduction 

Due to tremendous increase in the world population, water scarcity has become a 
critical issue. The world population at present is found to be around 7.2 billion. By the 
year 2050, this is estimated to rise to around 9 billion. Most of the fresh water is con-
sumed by agricultural processes especially irrigation. It has been found that develop-
ing countries utilize more water for agriculture compared to developed countries. This 
is due to the lack of advanced agricultural technologies. Hence development of effec-
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tive irrigation techniques is vital. Plant diseases poses severe threat to agricultural 
economy.  

Continuous monitoring of plants is essential for early detection and consequent ap-
plication of effective measures to improve the quality of agricultural produce. The 
development of various machine learning algorithms has paved way for effective 
recognition of diseases in plants. 

2 Related works 

A smart irrigation system using Arduino and Raspberry pi was developed in [1]. In 
this system, the commands sent by the users were processed using Raspberry pi mod-
ule. This system was controlled wirelessly using X-bee module. The drip irrigation 
system was stated using an e-mail. Once the e-mail was received, general purpose 
input/output points were turned high. Pi was also made to receive commands from 
Arduino micro controller using Zigbee. The Arduino was used to control the relay and 
ultra sound distance sensor. If the water level was low, Arduino sends signal to the Pi 
module. Pi sends signal to the valve, and it would be turned on. The main drawback 
of this system was that failure in any part of the system must be tested manually and 
was not automated. A low-cost irrigation system was proposed in [2].  

In this paper, motor system was controlled automatically. With the use of soil 
moisture sensor, the direction of water flow was controlled. Here, the wireless sensor 
network used an algorithm called as Local shortest path for computing path between 
the sensor nodes. Clustering of sensor nodes was done for energy saving. Two type of 
nodes namely sensor and control nodes were used in this framework. The sensor node 
is used for checking the moisture level of the soil and it transmits this value to the 
control node. The control node checks this value with the required value. In case if it 
is less, the motor is switched on. In addition, an alert signal is sent to the registered 
mobile device.  

The authors of [3] proposed a smart irrigation system. This system was designed to 
save time and avoid vigilance. It makes use of a sensor micro controller. Sensor were 
installed in the fields to monitor the soil temperature and moisture. The values ac-
quired by these sensors were transmitted to the microcontroller. The micro controller 
was used to drive the pump driver. This was in turn connected to the water pump 
control system. Servo motor was use to transmit water uniformly to the field so that 
water is absorbed properly by the plants. Thus, wastage of water was reduced. This 
system was tested on garden plants. This system helped to increase the life time of the 
sensors by reducing their power consumption[4] 

. In this system, keypad was used to facilitate the illiterate farmers. A Zigbee 
transmitter was use to transmit the values of the temperature, soil and humidity sen-
sors. The sensors sense the data and they are converted into electrical signals that are 
amplifier using the amplifier. PIC microcontroller converts this analog value into 
corresponding digital value. In case if the soil moisture value is less than the required 
value and if the level of the water in the water tank is high, then the pump will be 
started automatically. The Zigbee transmitter is connected to the system using RS232. 
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The sensor data is received for every 10 seconds. The main drawback here was that 
this system was implemented on a small scale. 

A smart irrigation based embedded system was proposed in [5]. In this paper, 
wastage of water was focussed. Raspberry pi was used in the design of prototype 
model. This system was controlled through web, and hence could be analysed from 
any location. A solenoid valve was used to switch open the valves of the water pump. 
This system was designed for field cultivation in places with water scarcity. Hence, 
sustainability could be achieved. The entire set up included, Pi, X-bee, Arduino, mois-
ture sensor, relay and flow meter. The main drawbacks of this system were that, it 
could not do weather forecasting and also could not develop android app. Also, any-
one could access the system if the IP address of the Pi was known. 

   A software analysis for smart irrigation system was done in [6]. In this system, a 
tiny OS based IRIS mote were used in the measurement of soil moisture in paddy 
fields. The wireless system had three software, namely, Mote tier, Server Tier and the 
Client Tier. The mote tier was used to run in the sensor notes that form a mesh net-
work. Server tier was used to handle translation and data buffering. Client tier was 
used to give the graphical user interface. Tiny OS was an open source operating sys-
tem that is used widely for commercial purposes. The main advantage of this system 
was its simplicity. The main drawback of this system was that it was not tested with 
the real time data. 

 An IoT based smart agricultural system was developed in [7]. A remote-controlled 
robot was presented in this work that was based on the smart GPS. It was used to 
perform functions like spraying, sensing moisture removing weeds, scaring animals 
and birds etc. Also, a smart control-based irrigation system was developed. In addi-
tion, this system included a smart warehouse for maintaining parameters like, temper-
ature and humidity. Also, theft detection system was included in the ware house. A 
remote-control system was used to control all these devices. Wireless transmission 
was done using Wi-Fi or Zigbee modules. 

An Arduino based drip irrigation system was presented in [8]. In this paper, a sys-
tem for automatically irrigating the farmland was proposed. Java platform was used to 
get the information using serial communication and was also used to update the serv-
er. Also, the best fertilizers required for each crop, best crop for a particulate climate 
and soil condition were regularly updated in the server. The crops were monitored 
continuously using the PC. Temperature, humidity and pH sensors were used to moni-
tor the soil parameters. Due to regular update in the server, people can be aware of the 
parameters. These were also displayed in mobile app. 

Mobile integrated system for smart irrigation was proposed in [9]. In this system, 
water availability in crops is monitored using sensors. Mobile system based on IoT 
was used for monitoring the status. The main aim of this work was to control the sup-
ply of water and to monitor the plants using mobile phone. Here soil moisture sensor 
was used to monitor the water level in soil. Blue term was the android application that 
was used to form the app. The connection was done using Bluetooth. The main draw-
back of this system was that it could be used only in the indoor environment.  

The authors of [10] proposed an IoT based nutrient detection system for analysing 
diseases in rice species. Matlab based image processing techniques were used to iden-
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tify the diseases and nutrient deficiencies. Two important nutrients namely magnesi-
um and nitrogen were focussed in this work. Also, to facilitate the farmers an android 
application was also developed. Wireless transmission was done with the help of a 
Wi-Fi dongle. Various parameters were extracted from the image and were used for 
the analysis. These parameters included mean, standard deviation, energy, entropy, 
correlation, contrast and homogeneity. The users were able to monitor the sensor 
readings using a web application called AutoGate. 

3 Proposed work 

 
Fig. 1. Smart Irrigation system framework 

The proposed smart irrigation system (Fig. 1), various sensors like temperature sen-
sor, pH sensor, soil moisture sensor and flow sensor are used to sense the amount of 
water in the soil. 

The variation of spatial and temporal distribution of available water for irrigation 
makes significant demand on water conservation techniques. Hence Automated Irri-
gation System provides a sustainable solution to enhance water use efficiency in the 
agricultural fields. This system allows farmers to apply the right amount of water at 
the right time. This system can automatically irrigate the fields according to the pre-
defined conditions. It allocates water according to the crop water requirement.  The 
results revealed that, system would be a best option for medium size agriculture field. 
And this automated system water wastage of the tested field could be reduced by 50% 
of normal irrigation wastage. Besides, human attention was reduced on irrigation 
significantly. Also, this system is programmed using Arduino microcontroller and it 
will reduce the power consumption.  

If the amount of water is less than a predefined threshold then the motor is activat-
ed using relay switch. Also, these values are transmitted to the cloud using ESP8600. 
This can be seen by the farmers. It is shown in Fig. 2. 

In addition, wireless sensor nodes are deployed in the agricultural land. These 
notes have cameras that are used to capture the leaves of the plant. These images are 
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then transmitted wirelessly to a central server using Bluetooth. The server is a laptop 
that is programmed to obtain the leaf images, process it and identify if the leaves are 
diseased or not. This value is then sent using a Zigbee module to Arduino. The 
Arduino has a Zigbee receiver that is used to activate the DC motor driver that is con-
nected to the spray machine. Copper based sprays can be used to prevent bacterial 
pathogens that cause diseases like Mildew, Anthranose, Ascochyta blight etc., hence 
used in our system. 

 

 
 

Fig. 2. Snapshot of the parameters transmitted and available in the cloud 

The connection of Arduino with the ESP8600 module is shown in Fig. 3. 
 

 
Fig. 3. Connection of Arduino UNO with ESP 8600 

3.1 Plant disease detection methodology 

As shown in the Fig. 4, the entire system comprises of two phases namely the training 
and the testing phase. During the training phase, the images belonging to various cat-
egories are collected and for each category a dictionary is created. These dictionaries 
are created using the features extracted from the segmented patches of the leaf imag-
es. During the testing phase, features are extracted from the segmented patches of the 
test leaf image. Then distance parameters are computed between the test features and 
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each of the dictionaries created during the training phase. Finally, classification is 
done to estimate whether the leaf is healthy or not. In addition, if the leaf is not 
healthy, the type of disease is also estimated using this algorithm. The detailed expla-
nation of the proposed algorithm is given follows. 

 
Fig. 4. Schematic representation of the proposed plant disease detection methodology 

 

 
                        (a)                                      (b) 

           
                          (c)                                   (d)       

           
                          (e)                                    (f) 
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                              (g)                                  (h) 

 
        (i)                                  (j)     

 
               (k)          (l) 

Fig 5.Snapshot of  pest images belonging to12 different  pest species 

(a) Aelia Sibirica (b) Mythimna Separta (c) Chromatomyia Horticol (d) Cifunalocuples   (e) 
CletusPunctier  (f) Colposcelissignata  (g)Dolerustritici (h)ErthesinaFullo 

(i)EurydemaDominulus (j)EurydemaGebleri (k)Eysacorisguttiger (l)Penfleus Major 

 

 
         (a)                (b)      

 
                   (c)            (d)      
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      (e)          (f)                                                   

   
                  (g)                                         (h) 

   
                                (j)           (j) 

                
    (k)          (l) 

Fig. 6. Snapshot of segmented pest images. (a) AeliaSibirica (b) MythimnaSeparta(c) 
ChromatomyiaHorticola(d)Cifunalocuples (e) Cletus 

Punctiger(f)Colposcelissignata(g)Dolerustritici(h)ErthesinaFullo (i) EurydemaDominulus (j) 
EurydemaGebleri (k) Eysacorisguttiger (l) Pentfaleus Major. 

The first step in the training phase of the proposed algorithm is the acquisition of 
image by the sensor nodes. The leaf image captured by the sensor camera is then en-
hanced using a sharpening filter. This sharpening operation is achieved using the 
maskψ  which is defined as 

 
[ 1 1 1

1 8 1
1 1 1]

ψ = − − −
− −
− − −

       (1) 

The sharpened image is then segmented using OTSU algorithm(8). The considered 
disease images with the segmented output is shown in Fig. 5 and Fig. 6.This segment-
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ed RGB patches are then converted to greyscale images. These segmented grey scale 
patches are then used in the feature extraction process.  

Scale invariant seven Hu moments are then extracted from these patches. These 
moments were introduced by Hu(9). Hu gave the mathematical fundamentals for the-
se invariant moments that are two-dimensional. This was initially used for shape 
recognition application. These moments were applied and used for shape recognition 
in aircraft applications reliably(10). These moments are defined as first order moment, 
second order moment and so on. They are calculated as, 

1 20 02 ,M η η= +     (2) 
2 2

2 20 02 11( ) 4 ,M η η η= + +    (3) 
2 2

3 30 12 21 03( 3 ) (3 ) ,M η η η η= + + −   (4) 
2 2

4 30 12 21 03( ) ( ) ,M η η η η= + + +   (5)  
 

2 2
5 30 12 30 12 30 12 21 03

2 2
21 03 21 03 30 12 21 03

( 3 )( )[( ) 3( ) ]

(3 )( )[( ) ( ) ],

M η η η η η η η η

η η η η η η η η

= − + + − + +

− + + + + (6) 
2 2

6 20 02 30 12 21 03

11 30 12 21 03

( )[( ) ( ) ]
4 ( )( )],

M η η η η η η
η η η η η

= − + − + +

+ + (7) 
2 2

7 21 03 30 12 30 12 21 03
2 2

30 12 21 03 30 12 21 03

(3 )( )[( ) 3( ) ]

( 3 )( )[3( ) ( ) ].

M η η η η η η η η

η η η η η η η η

= − + + − + +

− + + − +  
  

    (8) 
The extracted features from each category are used to form a dictionary. This dic-

tionary is created for each category of disease and for healthy leaf images. Let j
if  

represent the dictionary of the thi  class. Here, 1,2,j m=   where m  represents the 
number of features vectors belonging to each class. Let the total number of classes 
including the healthy category be .n  

 During the testing phase,the camera captures the image of the test leaf. Hu

tf
 fea-

tures are then extracted from the test leaf image and represented as . The distance 
parameter is evaluated between each category and the test feature. That is, the correla-
tion between each dictionary and the test feature vector is computed. The proposed 
classification algorithm is given below. 

Input( j
if , Test Image) 

Output(Test class i ) 
Steps 

• Enhance the given test image using mask m. 
• Extract Hu features tf  using (2) to (8). 
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• The correlation between each dictionary and the test feature vec-
tor is computed using  

1

n
T j

i t i
j

f fδ
=

=∑
 

• Finally, the test class is determined using 

arg max ii δ=  

4 4 Proposed Classification Algorithm 

The entire experimental set up is shown in Fig. 7. 

 
 Fig. 7. The experimental set up of the proposed system. 

The performance evaluation is done using the leaf images used as the experimental 
data that originates from the research of (6). 11 pest species were selected for our 
experiment.In this, the images were divided into ten partitions and evaluation was 
done using one portion as test and the remaining as training images. The entire pro-
cess was repeated ten times and the mean average was computed. The classification 
accuracy was then computed. From the dataset the following categories were cho-
sen.That is AeliaSibirica,MyhimnaSeparta,ChromatomyiaHorticola, Cifunalocuples, 
Cletus Punctiger, Colposcelissignata, Dolerustritici, ErthesinaFullo, 
EurydemaDominulus, EurydemaGebleri, EysacorisguttigerandPentfaleus Major.For 
eachcategory the number of images chosen were m = 50. The total number of classes 
were n = 12. For comparison, two standard classifiers were considered namely k-NN 
and decision tree. 
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Comparison was performed using two commonly used metrics namely accuracy 
and sensitivity(11).Accuracy is defined as percentage of correct prediction. It is calcu-
lated as 

TrPo TrNeAccuracy
TrPo FaPo FaNe TrNe

+
=

+ + +
     (9) 

where TrPo  refers to true positives, TrNe  refers to true negatives, FaPo  refers 
to false positives and FaNe  refers to false negatives.   

Sensitivity measures the number of true positive classifications to the total number 
of instances. It is computed as 

TrPoSensitivity
TrPo FaNe

=
+

      (10) 

 

Table 1. Comparison of the proposed system with state-of-the-art algorithms 

Pest category Accuracy (in %) 
Decision tree k-NN Proposed 

Aelia Sibirica 72.32 76.43 97.55 
Mythimna Separta 78.65 81.62 96.43 
Chromatomyia Horticola 89.67 90.31 97.56 
Cifunalocuples 74.89 78.62 96.43 
Cletus Punctiger 86.66 88.13 97.64 
Colposcelissignata 83.34 89.52 98.56 
Dolerustritici 68.74 69.74 99.22 
Eurydema Dominulus 74.56 79.34 95.32 
Eysacorisguttiger 69.54 82.24 96.45 
Pentfaleus Major 86.46 92.43 98.32 
Aelia Sibirica 78.76 86.75 97.45 
Mythimna Separta 80.65 89.55 99.34 
Mean accuracy (in %) 78.68 83.72 97.52 

 

 
 

Fig. 8. Comparison in terms of sensitivity 

From Table 1 we infer that the proposed algorithm produces higher accuracy com-
pared to all other existing state-of-the-art algorithms. For further analysis, we have 
plotted the comparison of the F-score produced by the proposed algorithm with the 
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state-of-the art methods in Fig. 8. From Fig. 8, we see that the proposed algorithm 
produces higher sensitivity than the other two algorithms for all the categories. Espe-
cially for healthy category it shows very good performance. 

5 Result 

In this paper we have proposed a new scheme for smart irrigation. In this scheme the 
water required for irrigation is adaptively selected based on the water content of the 
soil. Also, we have proposed anew algorithm for identifying plant leaf diseases. This 
algorithm was implemented on a publicly available database. We found that the pro-
posed algorithm performed best in comparison to all state-of-the-art techniques in 
terms of classification accuracy 
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Abstract: In this article we proposed a friendly interaction between human 
machines in the assistant department robot (DA_ROB). Our system is able to 
interact with people, provide information and act as an assistant to a depart-
ment. The system has friendly interface and automatic speech friendly recogni-
tion. Friendly user interface takes a significant responsibility for direct interac-
tion with people. The main aim behind the creation of the robot is to reduce the 
work of faculties . Bluetooth module is used to  receive the voice signal  and 
produce response. GSM is mainly used for communication .RFID reader is used 
to get the output for attendance purpose .ultrasonic is used to measure distance 
and also provide the facility of security camera .It is based on machine learning 
and raspberry pi is used to implement the robot.. 

 
 

1 Introduction 

In recent year development of robot service quickly increased .Robotics reduces the 
human works .In the case of robot  assistance robots  for gardening ,home care, pizza 
delivery are available and these are the example of growths in robotics .Here we are 
introducing a robot which can act as an assistant of a department. 
Machine learning 
 
 Machine learning is the scientific study of models and statistical algorithms that 
computer systems use to effectively accomplish a defined task without explicit in-
structions, which depends on patterns and inference. It is seen as a division of artifi-
cial intelligence. Machine learning algorithms construct a mathematical model for a 
set of sample data, known as "training data," which is used to make predictions or 
decisions without being programmed unequivocally to perform the task. Machine 
learning is strongly related to computational statistics, which focuses on making pre-
dictions using computers. The mathematical optimization study provides methods, 
theory and application domains for the field of machine learning. Here we write code 
that is understood by a machine and we have already defined the functions that must 
be executed by the robot. The User-friendly word describes a hardware device or 
software interface that is easy to use. It is "friendly" to the user, meaning it is not 
difficult to learn or understand. In this robot we can enter by voice. Also voice re-
sponse. All its performance began after receiving user commands.     Simple: A 
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friendly interface is not overly complex, but it's clean. A good quality user interface is 
well organized, making it easy to find different tools and options. Intuitive: To be user 
friendly, an interface must be able to detect the common user and should require a 
nominal explanation of how to use it. . Reliable: Untrusted products are not easy to 
use as they cause unnecessary frustration to the user. A user-friendly product must be 
reliable and free of defects or failure. 

1.1 EXISTING SYSTEM 

Usually in the case of attendance the particular staff will take the list of student who 
are present or absent manually and informing their parent individually. The faculty 
need to note the attendance in a paper or book. Frequently a timetable chart is used by 
each faculty to know about their periods scheduled and they need to remember about 
the activities that take place on department each day. For surveillance purpose we 
normally use cameras. by using the footages can check the area covered by camera as 
our wish. 
 
Disadvantages of existing system 

•   When we take attendance, the incorporation of students may lead to mistakes. 
•   if  any disturbance occur it lead to repeat process of taking attendance which 

also lead to time wastage. 
•  The faculties need to refer the timetable chart and schedule chart frequently. 

any damage that in the chart may lead to confuse. 
•   when we using camera for surveillance purpose it only give the footage of 

sight in its limit. 

2 Proposed System 

This robot can act as an assistant of a department .it can perform works  as a staff in 
the case of attendance it take attendance by using RFID reader and  the GSM module 
receive the student list and send the message automatically to their parents it also 
speak out the list of  students who are absent. if we require it should tell the current 
date and time. Before each period it should announce the classes scheduled to each 
staff  and also works as alarm which remind the activities on the department. using 
ultrasonic sensor it find the distance if the result is less than 10 and any object is with 
the measured distance it should wish good morning, good afternoon and good evening 
corresponding to the time. using hotspot  we can watch the footage covering by  robot 
from anywhere. By enable the Bluetooth module by Bluetooth terminal app we can 
give instruction to the robot for movements like left, right ,forward and backward. 
Power Bank is used to provide required  power to the robot. 

 
Advantages of proposed system 

• It can trim down the time wastage. 
• Because it alarm properly faculty can enter the class without any confusion. 
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• The robot can move so it can cover the whole area as our requirement. 

3 SYSTEM ARCHITECTURE 

 

4 MODULES 

4.1 Raspberry pi 

Raspberry PI Module Bluetooth Module GSM Module RFID Module Ultrasonic Sen-
sor The raspberry board is a small computer that can easily connect to the internet and 
interface with many hardware components. Raspberry Pi is cheap. A Raspberry Pi is 
not just a computer. Using 40 pin GPIO, you can easily connect to multiple actuators 
and sensors. many protocols are used to connect the card to other hardware devices 
such as serial, spi or i2c. This is a very important point as it makes Raspberry Pi cards 
fit well with most devices. Here we connect other modules to the Raspberry pi and it 
acts as the main module. In the case of the GSM service module, take the details of 
Raspberry pi. Likewise, each module is connected to the main board of raspberry pi. 
 

4.2  GSM module 

The GSM module is a chip or circuit that will be used to establish communication 
between mobile devices. The GSM modem requires a SIM card to be operated and 
operates on a network bandwidth signed by the network operator. This module re-
ceives the service details of the raspberry pi and sends a message that is automatically 
set in the program for the number to include with the details. the purpose of sending 
messages to parents is responsible for the module. 
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4.3  Bluetooth module 

Bluetooth module The Bluetooth module is activated by an application called Blue-
tooth terminal. Bluetooth controlled robotics involve the process of robots in harmony 
with the signals. It receives the voice as input and produces output by voice response. 
In the Bluetooth-based robotics workshop, serial programming of microcontrollers is 
an integral path. can give instructions or supplies through the application in our cell 
phone. 
 

4.4 RFID modules 

RFID module is mainly used for attendance purpose.EM-18 is used to read the RFID 
card to take attendance. After reading each card it check whether student is present or 
not and send the details to the main board(Raspberry pi). Radio frequency Identifica-
tion (RFID) is a radio wave wireless identification technology that use radio waves to 
recognize the presence of RFID tags. Just like Bar code reader, RFID technology is 
used for recognition of people, object etc. presence. 
In barcode technology, we have  to optically scan the barcode by keeping it in front of 
bar code reader, whereas in RFID technology we just need to bring RFID tags in 
range of readers. Also, barcodes can get damaged, scratched  or unreadable, which is 
not in the case for most of the RFID reader has transceiver and an antenna mounted 
on it. It is mostly fixed in a fixed position. RFID is used for attendance system in 
which every person will have their separate RFID tag which will help recognize per-
son and their attendance. 

 

4.5 Ultrasonic sensor 

Ultrasonic sensor is  used to calculate the distance from the object by speed of sound. 
The circuit connects with  two GPIO pins (one for echo, one for trigger), the ground 
pin, and a 5V pin. As well as being able to see the distance value, you can also get the 
sensor to do things when the object is in or out of a convinced range. It is based on a 
transmitter and receiver and mainly used to determine the distance from the target 
object. The amount of time it needed  to send and receive waves will determine how 
far the object is placed from the sensor. It mainly rely  on the sound waves working 
on “non-contact” technology. The requisite distance of the target object is measured 
without any damage, giving you accurate and precise details. Here it find the distance 
if it is less than 10 it should wish good morning ,good afternoon and good evening as 
corresponding to the time. 
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4.6 Camera 

camera is used for proper surveillance purpose a  webcam is fit in the head of robot . 
The robot live stream facility is  done using live stream IP Address. 

5 Flowchart 

Thread1 

 
 
Thread 2 
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Thread 3 

 
 

6 Conclusion 

In this work, we introduce a friendly robot department assistant interface. We add the 
activities that a team doing in a department can also act as a security reminder, may 
wish to find some object in the 10m range can also make movements. Well, can work 
as a department assistant.In future the system can connect the IoT applications and 
improve its performance with high quality . 
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	Abstract: This survey reviews the analysis of Active Sludge (AS) particles in wastewater or sewage water treatment plants. There are many methods followed for analysis of sewage water to monitor particles present in it. The samples from treatment plan...
	Keywords: Active Sludge, image processing, Sewage water management, Filamentous bacteria recognition, Filamentous microorganism, Wastewater treatment.
	1   Introduction
	A survey is done on activated sludge process (AS) for monitoring the sewage or waste water around us. The active sludge wastewater treatment plant is analyzed for the presence of microbial aggregates in the secondary clarifier of the process plant (me...
	The paper surveys treatment processes of waste or sewage water done to treat Active Sludge particles like flocs and filaments. The treatment process followed previously are - Lab testing on direct samples from water, in which not all organisms are acc...
	The experiments show that cleaning process done after analysis of sewage or waste water for Active Sludge is better when compared to the previous process. The AS process is spread widely in big cities where long area pipelines are used to send water a...
	2   Survey on methodologies
	2.1   Analysis done on the samples
	The samples for analysis of AS differ with the type of process followed. For the basic methods, water samples are taken from the sewage directly and analyzed by applying some chemicals and allowed to stay on the tanks to see the action of these chemi...
	2.2   Methods of AS detection
	2.2.1 Waste and Reverse Activated Sludge (WAS & RAS) P[3]
	This activated sludge wastewater treatment or process consists of several interrelated components. Aerobic bacteria grow as they travel through the aeration tank. These bacteria multiply rapidly with sufficient food and oxygen in the tank. These are p...
	Due to growth or aggregation of bacteria, there is an increase in weight as a result of which it settles down at the bottom. The organism that settles at the bottom of the clarifier tank can be separated from fresh or clear water. This active sludge i...
	/
	Figure 1: Return & Waste Active Sludge P[3]
	Figure 1 shows the Oxidation process done after purification of sewage or waste water. The Influent gives the input feed for the process and the output is taken from the Effluent. The Secondary classifier is used to feed a part of sample from output t...
	2.2.2 Laser Light Diffraction Technique P[2]
	This technique details changes in structure of filaments and flocs by calculating parameters like fractal dimension or direct size distribution. It is a fast and reliable technique to determine size of filaments and flocs found widely covered over the...
	2.2.3 Three Device MechanismP[2]
	This process consists of three devices connected in series: MastersizerS, a CIS 100 and IMAN. IMAN is based on Lab-View software, which is now replaced with MatLab. These devices are chosen based on the measurement principle of microorganisms and flow...
	MastersizerSP[2]P is a micro organic volume analyzer based on Low Angle Laser Light Scattering (LALLS). A 300RF lens is used to process and measure particle size of 0.05–900 μm. CIS-100 P[2]P combines Time of Transition (TOT) concept with dynamic size...
	2.2.4 Image AcquisitionP[8]
	Here image samples of AS wastewater environment are acquired with an in situ microscope and ISM microscope developed at the Mannheim University of Applied Sciences. It is a pulsed transmitted light microscope controlled with pulses of 0.5–10 μs width ...
	/
	Figure 2: In Situ Microscope on Image Acquisition P[8]
	The fiber-ending probe is positioned nearly to 0.3 mm above a quartz glass window which separates objective from the suspension. Objective is attached to top of internal tubes which are optically connected to window by means of water immersion. A CCD ...
	2.2.5 Image Processing Methods P[6]
	The images of aggregates and filaments are processed using MatLab software. From the binary images, biomass and filamentous bacteria along with flocs are captured. Morphological parameters like color were determined to compare these with previously id...
	/
	Figure 3: 100x magnification image (a), binary aggregates image (b), binary filaments image (c) and final labeled image (d)P [6]
	The filament and flocs analysis data collected from multiple image samples of various conditions are used to model the SVI. SVI is one of the important parameter model designed to monitor the state of an Activated Sludge treatment plant. The next sect...
	2.3   Process followed in previous methods
	2.3.1 Waste and Reverse Activated Sludge P[3]
	A Typical Sequencing Batch Reactor process is shown in figure 4 with the steps followed in waste and reverse active sludge method. The flocs and filaments are made to settle down in a tank with water. This is followed by aeration in which the waste wa...
	/
	Figure 4: Typical Sequencing Batch Reactor processP [3]
	In this process, the water gets rid of the filaments and dust particles, but not from bacteria, dead or living organisms formed during stagnation.
	2.3.2 Laser Light Diffraction Technique P[4]
	This method is considered to be the fastest. The process burns and separates waste organisms which float in layers. As it is well known that laser is a device used to vaporize unwanted components, it is used to burn flocks or filaments which are detec...
	2.3.3 Three Device MechanismP [2]
	Three device mechanisms is the process of analyzing the A.S. with the combination of three major devices: MastersizerS, CIS-100 and an IMAN. The devices are connected in series with a feedback circuit having a device MSX17 as shown in Figure 5.
	/
	Figure 5: Three Device Mechanism (set-up) P[2]
	The device MSX17 is used to feed a sample of output back to the input, to ensure the efficiency of this process.
	2.3.4 Image Acquisition P[8]
	The images of activated sludge environment of wastewater treatment plants are acquired with the help of a microscope. The process involved is shown in Figure 6.
	R/
	Figure 6: Process of Image Acquisition P[8]
	The microscopic images are preprocessed and then binarized in order to get a clear view of the image for further process. This is followed by Filaments Recognition and Filament Length Estimation processes. In this method, length of the filament is con...
	/
	Figure 7: Process for calculating the length of the filamentP [5]
	2.3.5 Image Processing Methods P[6][7][9]
	The process is similar to that of Image Acquisition process, but filtering and recognition method followed to calculate and separate each particle are different. Image acquisition process of the samples is carried out by a bright field microscopic tec...
	The image processing is done with help of the commercial software like LabViewP®P or Image-Pro PlusP®P or MatLab. The processing of the acquired images is carried by quantification of several geometrical parameters and contour fractional dimension of ...
	R/
	Figure 8: Schematic representation steps on image analysis procedureP [7]
	The process diagram shows basic processing steps followed for sample images in the beginning stage of A.S. analysis. But now day’s new algorithms are followed to improve accuracy and to maintain a standard way of filtration which is shown in Figure 9.
	/
	Figure 9: Processing of image with some algorithms P[9]
	The process diagram given in figure 9 is followed at present in which two major algorithms are used: Phase Congruency and Otsu. This is used to segment the image and filter each flock and filament for further analysis. The major process followed in Im...
	/
	Figure 10: Processing of Image Processing on A.S.P [6]
	The quality of image decides the clarity of the output. Phase-Contrast microscopic analysis and Otsu algorithm are used to get good analyzed report of the sample taken.
	3   Conclusion
	Thus the survey describes the process and methodologies followed in treatment of Activated Sludge wastewater plants. Each method has its own process of analyzing the sewage or waste water from the treatment plant. The methods followed are done with va...
	Table 1 Comparison of various methods
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