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METHODOLOGIES AND APPLICATION

Soft computing-based fuzzy time series model for dynamic vehicle
routing problem

C. S. Sundar Ganesh1 • R. Sivakumar2 • N. Rajkumar3

� Springer-Verlag GmbH Germany, part of Springer Nature 2020

Abstract
Utmost models for vehicle steering detailed in the writing accept consistent travel times. Plainly, disregarding the way that

the movement time between two areas does not depend just on the separation voyaged, yet on numerous different variables

including time, sways the use of the models to genuine issues. In the present research, a multi-target dynamic vehicle-

directing issue with fuzzy time series is displayed. In this issue, majority of the work where information is known ahead of

time, some setoff ongoing solicitations arrive arbitrarily after some time and the dispatcher does not have any deterministic

or probabilistic data on the area and size of them until they arrive. The manuscript utilizes an immediate understanding of

the multi-target dynamic vehicle-directing issue with fuzzy time series as a multi-target issue where the required armada

measure, generally all out voyaging separation, and hold-up time forced on vehicles are limited, and the general clients’

inclinations for administration are boosted. The presentation of the proposed methodology is assessed in various strides on

different test issues summed up from a lot of static occasions in the writing. In the initial step, the exhibition of the

proposed methodologies is checked in static conditions and after that, different presumptions and improvements are

included progressively, and changes are analyzed. Computational tests on informational collections represent the pro-

ductivity and adequacy of the proposed methodology.

Keywords Multi-target dynamic vehicle-directing issue with fuzzy time series (MTDV-FTS) � Vehicle routing problem

(VRP) � Fuzzy time series � Vehicle routing � Fuzzy inference � Vehicle capacity � Distance

1 Introduction

Vehicle routing problem (VRP) plans were initially pre-

sented in 1959. The VRP comprises of finding suitable so-

lutions and minimizing the cost for ‘r’ indistinguishable

vehicles based at the terminal, with the end goal that every

one of the vertices is stayed precisely, though limiting the

general steering cost. Past this traditional definition, a few

variations have been contemplated. Among the most well

known are the Authorize VRP (AVRP), where every client

has an interest to possess a decent and effective vehicle.

The VRP with time series is VRPTS, where every client

will be seen during a particular time spam. In case of

vehicle routing problem with pick-up and delivery, the

paths are traverses by explicit sums at the vertices. With

respect to Heterogeneous Weet, the vehicles come across

various limits. Steering issues that include moving indi-

viduals between areas are alluded to as Dial-A-Ride-

Problem for land transport. As opposed to the old style

meaning of the vehicle directing issue, true applications

regularly incorporate two significant measurements, they

are advancement and nature of data. Development of data

identifies with the way that in certain issues the data

accessible by organizer might differ during accomplish-

ment of courses, for instance, as a novel client demands as

they enter. Nature of data regards conceivable vulnerability
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ABSTRACT 

Vehicle Routing Problem is formulated to tackle the issues related to distributing fuel to delivery stations, in 

certain cases, the client shall specify a period-window for the delivery and this comes under the class of vehicle 

routing problem with time windows. The vehicle routing issue considered in this paper is the dynamic VRPTW 

with Solomon’s data sets. The target is to find the minimum number of vehicles and distance travelled based on 

hybrid swarm intelligence algorithm. The proposed methodology hybridized the exploration and exploitation 

ability of the Multi Verse Optimization Algorithm (MVO) and the Ant Lion Optimizer (ALO) algorithm. The 

performance of the proposed hybrid optimization algorithm is analyzed with respect to the number of vehicles, 

distance travelled, and computational time for all the developed techniques and to validate the proposed models. 

Assessed results registered utilizing the proposed hMVO-GHO technique is compared with the available 

techniques of literature for solving the Solomon VRPTW problem to illustrate the effectiveness of the proposed 

hMVO-GHO algorithm. 

 

Keywords: 
Vehicle Routing Problem, VRPTW, Solomon’s data set, hybrid MVO-GHO 
 

1.Introduction 
 

The optimal route selection for specific number of vehicles that are scheduled to serve the 

customers who are available in certain time windows is a serious problem of concern. The 

ultimate aim of the problem is to reduce the transportation cost by reducing the travelling 

distance with constrain of all the customers should be visited only once, such problem is termed 

as vehicle routing problem with time window. One of the important combinatorial optimization 

problems is the VRPTW and is a notable problem in transportation problems. VRPTW is more 

towards finding the optimal routes for the movement of identical vehicles with limited capacity 

and as well that gets departed from a central yard and function for different customers who are 

geographically located with pre-set time windows and of known demands. The vehicles return to 

the central yard (depot) at a specified time window and with an optimal route. In this process, 

each customer is visited only once by one vehicle with respect to the specified time window 

(Moradi 2019). The time window definition will be based on the initial and final time for 

beginning the service. VRPTW problems are widely employed in real-time scenarios of food 

delivery, postal services, waste material accumulation, college and school bus routing, Delivery 

of cash at bank and ATM points and several other maintenance operations. In large-scale 

VRPTW, a multi-objective optimization problem is one of the difficult problems wherein the 

exact techniques fail to find required solutions because of the run time parameter. The key 

objectives to be determined in this multi-objective combinatorial optimization problem is, 

 Minimization of the number of vehicles in the routing path 

 Minimization of total distance travelled employing a minimal number   of vehicles. 
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Abstract 

Sentimental analysis is used in text mining. Twitter is one of the prominentsocial media. 

Twitter offers organizations a quick and active way to analyze customerviewpoints toward 

the critical to success within the marketplace. Natural Language Processing, algorithms like 

the Support vector machine, Naive Bayes is employed to predict the polarity of a sentence. 

Sentiment scrutinity of Twitter data may be classified upon sentence and document level. The 

outcomes classify customer perspective via tweets into positive negative and neutral 

comments, which is represented in a pie chart. This method mostly used in the Market 

Analysis to the prediction about a product or review about a product. In our proposed method 

the Naive Bayes algorithm is used for effectiveness and faster processing. 

Keywords: Sentimental analysis,Machine Learning,Augmented Naïve Bayes Algorithm, 

Natural language processing. 

1. Introduction

Sentiment analysis is the method to analyze the various customer‟s emotions which may be 

good, bad or neutral from the text data employing text analysis methods. Sentiment analysis 

tools provides businesses and enterprises to identify the feedback of customers towards 

brands, products or services based on the feedback acquired trough online. Sentiment analysis 

is an approach used to scrutinize the text sequence and categorize it into varying labels based 

on the users input from the social media. The result will be in the form of positive or negative 

response. In business perspective, sentiment analysis is used to evaluate the effect of their 

product or ad promotion or response of end users towards their recent updates on social 

media. By this only they make ananalysis or judge about a product and they will make 

changes to the product using the comments. This kind of product review helps in market 

reach and improves the sales of the product.It is impossible to review each and every review. 

By entering the hash tag, itself we will get a whole analysis how much percentile it is positive 

and negative. 

KDT or Knowledge-Discovery in Text (KDT), refers to the methodology of attaining 

non-trivial information and knowledge through extracting and stimulating from unstructured 

script. Text mining can be proposed as an interdisciplinary field which deals with retrieval of 
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Abstract

Owing to its outstanding mechanical and thermal properties, graphene has shown enor-
mous potentials as an improvement material for composites. This paper investigates the prop-
erties of graphene-reinforced 6061 aluminium alloy Metal Matrix Composites (MMCs) with
varying weight percentages (5 and 10 wt.% graphene) of reinforcement. Energy Dispersive
Spectroscopy (EDS) and Scanning Electron Microscope (SEM) studies of the MMC confirm
the presence and distribution of graphene particles in the Al6061 matrix materials. Mechani-
cal properties such as tensile strength, hardness, and impact strength of MMCs were studied
and assessed. Tensile and impact strength of the MMC’s increased from 25 to 60 % by the
addition of 10 wt.% graphene in aluminium 6061 alloys. The percentage of elongation dimin-
ished with the addition of reinforcement in the matrix. The most significant improvement in
hardness can be found in additional graphene particles. Wear-test had been performed using
the pin-on-disc machine at 10 N load. It was observed that the tribological behaviour of the
composite improved after the addition of graphene in Al6061.

K e y w o r d s: aluminium alloy 6061, graphene, tensile strength, impact strength, voids, de-
bris

1. Introduction

Aircraft, automotive, defence, and transportation
industries are in the process of replacing the conven-
tional aluminium alloy material to particle reinforced
aluminium alloy composites. For the replacement, sci-
entists, metallurgists, and engineers across the world
have been conducting research and development focus-
ing on the aluminium alloy particle reinforced with the
Metal Matrix Composite (MMC) for the past decade
[1]. One of the essential objectives is to develop an
MMC material with a combination of mechanical and
wear resistance properties. MMC possesses good me-
chanical properties, creep and wear-resistance when
compared to aluminium alloy [4]. Al6061 is widely
used for structural fabrication applications due to its
reliable strength, weldability, and corrosion resistance
[3]. The heat-treatable 6061 aluminium alloy has re-
placed the most commonly used matrix alloys of the
MMCs [5].

*Corresponding author: email address: magarajan84@gmail.com

MMCs can be produced by solid state processing,
liquid state processing, stir casting, squeeze casting,
spray forming, semi-solid forming, and powder met-
allurgy [3]. Solid state processing provides a desir-
able mechanical properties, but the investment cost
is high [11]. Some of the hard ceramic particles like
SiC [12], Al2O3 [12], B4C [15, 17, 19], Si3N4 [18] have
been mixed with AA6061-based metal matrix using
stir casting technique. The optimum amount of rein-
forcement particles for MMC and carbon-based rein-
forcement was determined [26].
The effect of flexural strength on graphene Al6061

MMC processed by powder metallurgy was investi-
gated, and its improvement in flexural strength was
highlighted as 47% [26]. Graphene was found to have
superior tribological properties even with aminimum
usage of 0.3% [19]; moreover, its additives with lu-
bricant oils [20] reduce the friction. The properties
of Al/B4C nanocomposite were also superior when
compared to Al/B4C micro-composite [15]. A signif-
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Abstract — Wireless Sensor Networks (WSNs) encompasses a number of inexpensive energy constrained in sensor nodes which 

collects the data from sensing remote location and transmit the data towards the base station. By applying the clustering technique, 

power consumption is reduced thereby prolonging the network life time. This paper addresses the cluster formation based on 

neighbor node and residual energy, which overcomes the drawbacks such as network early dead, excess energy consumption, poor 

efficiency in packet delivery, link stability problem, etc., that occurs in the existing clustering protocol. The simulation result shows 

that the proposed algorithm increased performance in packet delivery ratio, throughput, energy consumption, network life time and 

is more suitable for high mobility environment and large scale wireless sensor networks. 

Keywords— EENNC, Spontaneous Node, WSN, LEACH, MBC, HEED 

I. INTRODUCTION 

WSNs play a vital role in various applications such as Environmental monitoring, Industrial sensing, 

diagnostics, Infrastructure protection, Battlefield awareness and Context-aware computing [1]. The main 

objective of WSNs is that, it senses and gather data from the remote location and forwards the data to the 

base station. Energy efficient utilization is a key premise in order to increase the lifetime of WSNs. 

Another important quality required for WSNs is that have a rapid query response [2], [3].  

WSNs can be broadly classified into infrastructure and infrastructure less (ad-hoc) networks. The earlier 

scheme is very flexible as it relies on the pre-deployed or structured topology and provides better support. 

To ensure collision free access in the shared wireless medium, the infrastructure based networks use 

deterministic routing protocols and contention free Medium Access Control (MAC) protocols[1]. 

Infrastructure less network provides flexibility for adaptive network changes, but at the cost function 

unpredictable performance. Real time environments offer numerous challenges to WSNs such as channel 

fading, interference, radio abnormality and multi path propagation. These challenges tend to complicate 

the design procedure further. Energy competence, reliability, QoS and security are some of the important 

parameters that determine the effectiveness of the WSNs. 

The clustering technique is a proficient scheme to solve scalability problems, which increases the overall 

network lifetime and energy consumption challenges. However, it is very crucial to resolve the number of 

mandatory cluster heads and satisfy the cost of desired level of coverage to the entire WSNs. Clustering is 

the significant task for grouping the sensor node with neighbor sensor nodes. Each cluster has one cluster 

head, which control all the functions of cluster members within a cluster and forward the packets to the BS 

[4]. 

Non-overlapping network uses a lower transmission range in order to avoid the interference between the 

clusters. This type of network may introduce a spontaneous node problem that creates a connection failure 

between the sensor nodes [5]. The sensor node often changes its position, which means high mobility 

sensor node moves from corresponding CH coverage region to another CH coverage region. This will 

cause the communication link failure with its corresponding cluster head. Consequently, the sensor node 

cannot send data to the corresponding CH in a meticulous time instance [6]. 
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An improved approach for automatic spine canal segmentation using 
probabilistic boosting tree (PBT) with fuzzy support vector machine

C. Viji1 · N. Rajkumar1 · S. T. Suganthi2 · K. Venkatachalam3 · T. Rajesh kumar4 · Sanjeevi Pandiyan5
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Abstract
Spine canal segmentation is an emerging zone in research proposed to help interpretation and processing of advanced MRI 
and CT images. For instance, high resolution three-dimensional volumes can be divided to provide an estimation of spine 
canal atrophy. Spine canal segmentation is complex because of assortment of MRI contrasts and variation in human life 
structures. This investigation illustrates the details of spine canal segmentation techniques and gives a few measurements 
that can be utilized to contrast with other segmentation strategies. The details of background and foreground subtraction 
techniques, spine canal segmentation approach and optimization approach which are utilized in the different applications 
have been considered. In this paper, spine canal segmentation on probabilistic booting tree (PBT) with fuzzy support vector 
machine performance measures and metrics are analysed in state-of-the art technologies. Proposed approach is performed 
on the base of the automatic spine canal segmentation with the group of data MR. This proposed segmentation continue with 
fuzzy support vector machine (FSVM) technique to make fully automatic stream pipeline. The declaration in an automatic 
segmentation of stream pipeline was implemented with flexible voxel wise classification accompanying dimensions analo-
gous with 3D Haar and labelled machine learning algorithms i.e. probabilistic boosting tree combined fuzzy support vector 
machine (PBT-FSVM). The novel segmentation technique correlated with MR data sets provides better accuracy than the 
exiting techniques and it is shown in experimental outcomes. To still improve performance of the results, online learning 
classification method can be in the proposed work.

Keywords  PBT · FSVM · Spine canal segmentation · MR

1  Introduction

The spine canal of people is essentially a dainty long barrel 
shaped construction of the Central Nervous System (CNS) to 
reaches out from the medulla oblongata just before the lum-
bar vertebrae. This goes about significant direction utilized 

for conveying nervous signals to the mind and rest of the 
human body. The assessment of the spine canal magnetic 
resonance (MR) image was fundamentally the investiga-
tion of different neurological ailments (Di 2007). It mostly 
brings about breaking down of CNS work, similar to Multi-
ple Sclerosis (MS), where the spinal canal has demonstrated 
relationship through incapacity (Lin et al. 2004) and fur-
thermore acts as a measure for the appraisal of the effects of 
amazing neuro-defensive treatments (Kalkers et al. 2002). 
Segmentation is one of the most significant levels of moni-
toring the diseases that occurred through nervous system of 
spine canal.

Prior there were a few quantities of concentrates avail-
able for the spine canal segmentation was demonstrated 
connections among the movement about illness along with 
measurements identified with the spine canal degeneration 
and alteration that fit as a contour. A significant number of 
the spine segmentation methods that are accessible in the 
literature are generally self-loader (Benezeth et al. 2010; 
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ABSTRACT- Acute lymphoblastic leukemia (ALL) is a group of hematological neoplasia affects in 

childhood characterized by a large number   of   lymphoid   blasts   in   the   blood stream. It mostly not 

occurs in the age group of adults.  Symptoms of ALL often leads to wrong diagnosis and the nonspecific 

nature of the signs. Childhood leukemia occur only 80% of ALL. ALL often leads to wrong diagnosis, 

the nonspecific nature of the signs and symptoms. Imitation of similar signs by other disorders like 

diagnostic confusion The microscopic examination of bone marrow aspirate or stained blood smear is the 

only way to effective diagnosis of leukemia. Immunophenotyping, cytogenetic analysis and 

cytochemistry are also employed for specific leukemia detection are the techniques such as fluorescence 

in situ-hybridization (FISH).  Leukemia detection arises since the above specific tests are time 

consuming and costly the need for automation. Discriminative features like nucleus shape, texture are 

used for final detection of leukemia. The current paper of two novel shape features Hausdorff Dimension 

and contour signature is implemented for classifying a lymphocytic cell nucleus. Employed for 

classification are NN Classifier. 
 
 
Keywords: leukemia, XGBoost, ANN, Random Forest Classification, Machine Learning 
 
 

I. INTRODUCTION 
 
Medical imaging is a technique for the visual representation of the interior body for diagnosis of 

diseases. It revels the internal structure of the body to detect the diseases. A record is to be created to 

store the captured image that it will be easy to identify the diseases [2]. The fundamental component to 

human life is Blood. A human body has approximately 70 liters of water of which five liters are blood. 

The essential system for maintaining homeostasis is blood. It refers to hydration, temperature regulation 

and ion concentration [1]. A Red Blood Cell (RBC smaller than White Blood Cell (WBC). The blood 

gives valuable information of White Blood Cell (WBC) in the diagnosis of different diseases. The 

mesoderm gives raise to the blood cells.  Through hematopoietic process the blood cells are 

differentiated as White Blood Cells (WBC) or Red Blood Cells (RBC). The growth of immature in White 

Blood Cells (WBC) causes Leukemia. The blast cells of immature growth are considered about 30%. 

These   cells   provide   the   greatest   defense beside infections, and can help specialists to distinguish 

between the presences of pathologies [1]. Data collection technology is a growing speed of development 

study of data- intensive region. Classification of blast cell and analysis is a requirement for the diagnosis 

of leukemia and has a positive 
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a b s t r a c t

Use of nano-additives in biofuels is an important research and development topic for achieving optimum
engine performance with reduced emissions. In this study, rice bran oil was converted into biodiesel and
graphene oxide (GO) nanoparticles were infused into biodiesel-diesel blends. Two blends containing (i)
5% biodiesel, 95% diesel and 30 ppm GO (B5D95GO30) and (ii) 15% biodiesel, 85% diesel and 30 ppm GO
(B15D85GO30) were prepared. The fuel properties like heating value, kinematic viscosity, cetane number,
etc. of the nanoadditivesebiodiesel-diesel blends (NBDB) were measured. Effects of injection timing (IT)
on the performance, combustion and emission characteristics were studied. It was observed that both
B15D85GO30 and B5D95GO30 blends at IT23� gave up to 13.5% reduction in specific fuel consumption.
Compared to diesel, the brake thermal efficiency was increased by 7.62% for B15D85GO30 at IT23� and
IT25�. An increase in IT from 23� to 25� deteriorated the indicated thermal efficiency by 6.68% for
B15D85GO30. At maximum load condition, the peak heat release rates of NBDB were found to be lower
than the pure diesel at both IT. The CO, CO2 & NOx emissions were reduced by 2e8%. The study
concluded that B15D85GO30 at IT23� gave optimum results in terms of performance, combustion and
emission characteristics.

© 2020 Elsevier Ltd. All rights reserved.

1. Introduction

Biodiesel is considered to be a suitable replacement for pure
diesel for using in the compression ignition (CI) engine. This bio-
diesel can be extracted fromvarious feedstock such as vegetable oil,
animal fats, non-edible oils [1]. Used cooking oil is one of the
commonly used feedstocks which can be converted into high-
quality biodiesel [2]. The use of non-waste based feedstock such
as blends of hazelnut oil and rapeseed oil biodiesels were also
investigated by the researcher [3]. However, the biodiesel appli-
cation in compression ignition (CI) engine is hindered by some
drawbacks such as higher viscosity, higher density, lower cloud
point, inefficient fuel atomization, and higher NOx emissions
[1,4,5]. To overcome these drawbacks, some of the techniques

investigated by the researchers are (i) use of fuel additives, (ii) use
of hybrid fuels, and (iii) engine parameters modification. One such
technique is the inclusion of nano-particles additives with bio-
diesel blends (BDB) [2]. Literature reported that nano-additives
improved thermo-physical properties, performance characteris-
tics (specific fuel consumption, brake power, etc.) [6], and com-
bustion characteristics such as heat release rate (HRR) [7e10] of the
pure diesel fuel. The performance and emission characteristic of the
engine depends on the type and amount of nano-additives, and
engine parameters (injection timing, injection pressure, compres-
sion ratio, etc.) [11e14]. The following literature investigated the
behavioural variations of commonly used nano-particles
(aluminium oxide, iron, and cerium oxide) and recently evolved
nano-particles like graphene oxides and carbon nanotubes (CNT)
when added to biofuels.

Adding the metal oxides of aluminium, titanium, silicon, etc.
with biodiesel increases the thermo-physical properties (viscosity,
cetane number and heating value) and helps in augmenting the

* Corresponding author.
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. Abslruct: Software quulil.y is u ntnin concenl rl. softv,aretlevelopers to ensure the required sr,1t*ar:e iir,r-"r,,, prot,itle userrequiretl services. However quolit.t, oJ.softwr,ru *ir'rtrt h, degraded
1-lrtsideruhlv 

rlue to presettce. of tlti softwure .Thutrs in rhet:,i:.i::,::r,i,,s languoge. 
.Dercqit,ti 

nttil ,on,Llrr'i uf ,o1iware.fauttsrequtres ntore concertt. lo be token wluicli needs lo heconcenlroled ntore /br inqroveil prrlrrnu,,rr".' ln tlrc existittgresearch v'ork, occurate, soltwuri tirt, irli",irtr is clone b.1ti t t r,nxlu t i ttg tteo stoge,tu,u" pro_ii,r)rr,,;;' ;;,";: u.rt i clt wou ltl.\d(.ct the t),ore itttpo,rru,r /eurt,r".r.y,.r, tni ftriiirg dut(t stlt (trtltyill resuh utitlt the optitirtt ,r,,i,ii,,'g'i,','ti,r:;;';;,;;;; ttte training0(..utilL.t L.iln b( itnprovctl. Hotveyar erisfittg ,"rl",,rrl, ,,,,r,l,ii,iritdoesn,t co,centtote tha depettIettci;, ;;;";';; ,i),'*,,,n nndulesnttd it doesn't Jbcus on ile.clossifiruiir,r-p",yi,,rrottce. 
Thesechu.t!eniers are higtrtightet in ttrc ,,"*ii imiqtrced researcttnrethodologies to obtui.tt ttt".. ocrur,,r)) 

';;;;;r" 
predictionqulcotne b), introtluci

n t u r t o d o r try.i, t o n t t: r ).. 
" 
; ;;:ittcil,,,',l l,i,, 1,' f l fi, r!"ff :,i ::,r rf [:;;;:,iFuttlts (ORpSF).

In the proposed t.eseurclt utc.tltodolog.y, Oprinmt featureselectiort is perJbrnieet b1. cottsiderittg ,i, i,ri)' relatiottsltipht,twaot tlte tlifferotr feutur<,s. usittg Genetic Algoritltrn. Tttisrechttirluc wrulrl sclet.t tlta ottitn,tt jiotur", *t,i"n"'r,,,, tlrtect t,e.\t)fttrilre .fuulrs uccurarell, i11o,, ,tr", ;;;r;;,;";;;;i)cn ,tutt,o,tr. ,.lnd the Sl'lll classi/icrtion.upprooch is in-troduced to perforntctassiJicatiott which con tertin the ;;r;;;;,';";,'r';,,ttces nrorerrccurciel-tt. Thus softt,are. .fauh pr"ii"riol, ")r,, nn nnn
i,,li,:ri:i!:;,,T;:;,ii;x,;:,1;i::,:x.il:::t;i,.xi:,;#,
rphich it ctttr be showtt thot tie proprrnri ,"r"ir,:ri,'rrotnonUgl,

-f ielrls r4ttinctl results crnpared to the ,r,oitnit" resecrrchtt:cltniques.

A-e)'words: Solit,ure fuulf 
.pre.ttictirlr, feoture selectiort,T r o i n i t ry s t i h t, o r e i n s t o t t cJ e, o p t i iur t a n a l.t: s' i r, ii.|tl i, 

" 
rl, o t i t 1,

I. INTRODUCTION

Quality of the sofir,
, o ri*^,.'. o,,p * * i,:[j,.". 

i:]:.,Tltr'.1, "1i! 
iI.,i",l, l,lia dara nrining process ltrar helps t; ;;;iil'i,i,p.ou",r.utfl] Sofiwarc faurt'precriction is consi'der.d to b. a coreprocess in softr,vare en

quality una guu.unt." #::?:,;:ff,, #,,ff ,liffi,lTF,,l.l:
11 .:o1:.u expenditLrre [2]. rts tili;;,*bn is done ,nrror to thc tesrine staoe of the ."fr*... j.rll"pment 

li1.ec-vcle. Also, sofii,are defect p."di;;;; ;il;;, help indelivering rlie detbcrs or the nurnber-"i;;i.;r;.'""'

the noise t8lt9lll0l. However, it is not,r,.r;;;#ljr.:r,Jii
on every kind ol.defbct prediction ,rro.l.l iiij:-'"'llcvist'd lltnuscript lleceivod on N{a1, 22,2{:,19.

.Iij'liJI : i;,,tJ,'i,,,';f ;""r' *' il-rl,il.', * -o recrr.orogv,
r Ur. ( . ALslta\ a Collere ot. Iinprncerrng and TeclrnolourCoitlthillor(.. T:rlilnudti India

Re r ri ey o I N tr ntb e t.. It I 00 t 0 6 I g 
b. I 9/ I 9A B E t ES p

Dr. J. JA

An Efficient Softw are Faurt prediction Scheme toAssure Quatified Softw 
?r"Implementation using

Improved classification Methods
Rajkumar N, Viji C

. Software defbct prediction has inspired lot of researchersto yield various nrodels.r,vith . p."r.a;;;ross proJect to. boosr rtre differcnt quality ,",1';r;;;";ini gLrarantee ofsofiwaro. Two scher.nes.are available to a.uEtop a solt."varedefi:ct prediction model ,u.f-r u, 
-rup.".,)i"..i"l.u.ring 

unaunsuper.r iscd lcarning [J],
Supervised Iearninq 

.laces the challenge ol training thcsoltware defect precliit,o, .",r.r, 
-*rr#"..;r1.., 

past dataor lbrv outconres that are knorvn. ffre trainilf perfbnnanceot the rnodet present wirhin the n.rj;.i ;;;;d, however itresults in challenges in.knowing about othi novel projects.Sev.'ral .penry availabte aatase-rs i,,; ili; u,.. u....riil.lbr tlre researcher such as pROMISE, A.iiir. urtl Apachecxists ru ger u\ cr the challerrge *ni,. ,,r..'irliring ls carricd
,ori.gl n fresh project. Several ."r.o..t 

".r'-lrur. focused on
llikliiS a c'ross project <lefect predicri"r- *"a"f havingseveral rnetrics set such as .lur. i.r"i',".ii., processnretrics, stalic code metrics, t o*"u..-rn.iy ,ruy not be ableto tlevelop rntrre pracrically accurrrc r.r"a"i.'iri

Scveral classifiors or tcarrring ,i;;il;-:re Lrsed fbrselecting a huge arrav ot ,"fi;" ;;;i.ii.'rr., as NaiveBias, !iupport Vectoi Machine, R";;;;;" i..., .l+s .naLogistir: Regression. These classifi.r, frur" ..".ir.a variousresourceful conclusions. Nearly, .ff 
"f,,fr. .r..nt softwareprediction rnodels have. been j"".rop.o Jlr,'irr. n.rp ornon-sirrrple rncrrics using which i[.- pr.ji.,i"n modelattained the accuracv *iit, srtisrr,cii";."i;;:. research

Ijlf;^j|," :"rtribution rnade is orro.i",.a ,"itf,'t,,. presenrposrtlon of' research. It also demonst.ated itre p.eaictionlrt,del havitrg tlie stntule group of. ltletrics used fbr fbaturesc[.crion. It atso suso"sied itrot rt,. i;;,;;; predictionnrodel 
.ricvelope.l witiininimal set of.metrics can attain thedesired outcolne.

'Ihe general sof tware 
.clefect _predi 

c1i on process adopts theqrachine learning technique,. J511rr1121 iil r";; step in rheprediction process is to ger rh; l;.i;;.; ,r";r;. sofiware,and an insrance coLrld bc code, I...,r.fi;;;;;;; or metnod etc.These instances could tr" g"n..ui".i''A"r, L.i",rs issuetracking systeur, version control systenr or e_n]ail records.An inslance uses various metrics if.,ut i, oUtuin"d from thesoftware. These instances could U. .fu.rifiJ-iriuggy U o.the nunrber ot-bLrgs and clean C ".;;;;;;;';;.';i, or"r.Once the iustances are recognized witli the group andmetrics, rhe firsr step of maclrin" l;,.;;; i.'._pro..r.tngapproaches rnade use on

#1i,",."",W;i:i$l$.iffi i$HfiT;ffi ffi r-
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Lo,tputotio,at 

"oo,orli. 
or 

.mcan,' 
'-,*,iol!l'"u,,,,:.::!; ;;:;";l;,.l,i,l;'i*i*"t"i5Jl:.i:iil#'ff:l#Hi:

cotttpttritrs oeni,,r, t,itui::/!. ,ontt. .Aviragr" 
'i*Lir,,l,i'''ii,ii; algorirhms) lor large ,.ur. .rr,.r"'ng 

Solutions (hctrristics

,r:'"1;;ili;*;:;"i':x::!";i*a",,,I", i:i:,Hri*{[f,T#lTli;;;trtr,;::ili1;,;l;H.vper Heuristic 
-'"""-otton' Reat Cotterr c"r*,i'iir'irriiri, 

_"."r][* 
with rr.r.^,." ..].

,. rNrRoDucrroN ;;;;;ffif,,rn:",i{;i. i:i?::1" }$...,,.,H. #;
.Dara Partitionins i, r,r,e ,;;ffi;;lo oo,u is been pr.ocessed o, ir.,. ..ij"ii,ir"ojr::l"l;::iill[:

i:lrl,ffil,... +,- ;i:ff,,ili r,fltfrNi*,x,'",,,.,llfi ffi #r.rlrr*
:*'[:'lif,;:iit:;.:i;:'";Tl.iE':?;:{ii:,iil ,'ff.;'";,T,',I;tff;ilui Ti;Hn::,"'t",,i'.:[:'Jts:

*;::*,;uiiif-:iii,;,'!;:l,if,.l'l;I,:'il:: 
ov""'r"ttv'r" n'"" "'ril;,-'ffi,"H1;:o '[o p"or''l

Divisible load scherr,,r;.i llti:"l'':d.in the recent years. 2. Rpr ,rr.n rr,^^- -

Re t r r eta l .\ utn be r; B t t 3 60g g 2S:g I 9 2 0 t gA R F t F c D
Do t. t 0. J 5 0 t 0 

u rt e. B t t 3 o. os B)\'s' r' 
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Compariso^, 
lfs:netic Algorithm, particre Swarm optimization and

improved Ant colony optlm izatiornfor scheduling of Heterogeneous
Systems

Assistanrr,f*1,ZiffJr::;:r;..ril;^frffiE;y#;#^iEngineering,

2n-. r Coimbatore,India
rroJessot', Department o"f Mechan"oni.cs 

,E4gineering, Akshaya Coilege o.f Engineering,

3Associare professor, Deportmen, 
"13::#:iJ];;1;l:: anct Engineering, Akshaya Colege of

Abstruct

Heterogeneous syst::ns.scheduling is one gf tne important taskl 
.in th

e_field of parallel computing
systems' Load partitioning is one"of the e.fibctive tit",ir", i, )his probrem. Deveroping ct heuristic
atgot'ithm sives better. resurts frr"scnuauii;; 

""r-;;;"',,;:,J;: 
'y 

rhis papet.. tle prupo.\c a hyper_

heuristic scheduling algorithm"trorra on") genetic argorithm ord ,rodikni rlr,, irr'|,iiny algorithm.
An optirnar moder is ieveropecr t, ,i;r;ri;;";;"-,;;,;;',ll'r1'i"oa.fractions, 

number of rouncrs in
multiple processor systems' First, the best candidate solutions from the population are determined.

Manv heuristic algorithnts like gei:neti, ,ii"riir,t;:;n";;;;)rapptied tofind the optimat activation
order of the heterogeneous systems. Tie irrpr"r:"i )i,i,Jir' i**rr* optimization ancr ant corony
optiruization is applied tofind ihe optimum loadfractri. ri" sr*rtrtior'rerrtt, ,io**th)" 

"r*poriron
of performance in terms oTstandari de,ioiror, ntean, throughput and execution time.

tr:il'r:y;,f:;";';:::",i#,,t1;';T;Divisibte toact rheorv, rntproved Ant cotony optimization,

1. Introduction

In parallel and distributed systems, load division is an important task to obtain effective
scheduling on the available p.o....i"in1t. -uttipro...ro.-ryri"-[9,11]. The load is divided into
small arbitrary sizes to process it in a rninimum time[t,z'1 s.rr.auiing is a key feature to improve the
performance of load division on multiple frocessors.Jsllivisible the road is a speciar type of method
in which data is divided.into t-u[ u.ilt .[,sizes-and,,l. pr"*rr"d by many pa.uttet p'rocessors[3].

Memory centric sched,ling is a tectrnque'ri,h.." the data isli;;a"i m,o time division *rt,ipt" access

memory scheduling[4]' Band-with centric schedulins ir ;;;;.;,"here each node makes decisions

using simulations on randomly genera;J irees; t ol
A parallel sorting algorithm for multisets is designed by rnulti-threading and cache

technology for rnulti-rouna aittiuutio, rlzl. a particle r*,- ;;l; zadonargorithm i.-propor.d fo.
an artificiaf immune system[5]' e scheduling approach is proposed based on lhe io*-i.u"l detection

opet:ators for resource scheduling[6,10]. An energy-efficient heuristic algorithm is developed for a

heterogeneous computing systenitTj. riil; ..ut"roa"a Ci i, ,".0 to find the optimal activation
order for multiple processor systems. Th" p.;;;;;l;;d.r .o"#n"o all the techniques of several

heuristic algorithms' By the 
'technique- 

oi i-prou"d art cor.nv optimization algorithm, load

distribution strategies are used to aynu*i.uIy p..ar.t tn. ntn.r"rniue of the processorfr2,r31.

2. Previous Related work THUE 0tlPY ATTE$

ISSN: 2005-4298 TJAST

rerated #;:1*:1Ti::Y"t:;:',H:ff*'# *fisim,ar 
to the objective of the orojectedresryhh*l,

ssN:2005-42iR Aar 
nJ'WYrr'W

riiNli,w 
reFD Ph o

r o f fn^gin e erirflfa nd lech n ologycopvrisht @ 2o2o sE'sc olrhr{lcottugo ri}ili;r;mrnd lechnorox
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Weighted Ternary Tree Approach fgr Secure Group
Communication Among MoOire npplilid,

P" parthasarathir r .S. Shankar2

O Springer Science+Business Media, LLC, part of Sprlnger Nature 2020

Abstract
Recent trends and clustered technology in the IT inclustries create usage of various hand-

held computing clevices_ like mobilelhones, digitiz.a .noO.rr, tablets etc. The Mobile
phones are pervasive and inevitable ccxnputing clevices used fbr different purposes such as

making calrs. chart apprication, games, onlln! rh"ppir;,;;nking ancl multimecria broacr_

casting' To improve its services, *ury applicationi'rrJ.o-*rnicating with each other.

Example, the banking applicatipn moj .ead the OTp mQSSage from the messenger auro_

nntically leading to security issues. ihe authorized applications installed in the mobile
phones are combined as a group and monitored as ,..rr" group communications. Each

applicatiop in the mobile phone is having its private r"f ,iri.r-, is called as Member Key
and a common key is shared to all the members. in the g.oup which is cailed as group key.

To enhance the security of the group .on.nrri.ution. the r

srou p kev ancr decrvp recl wi th mernb e. u;;. ffi ; r",rt: 
.l", 

ff 'Jr%l11JrTy::,J -:]i:
generated whenever there is a change in group strength, directly depending on the compu_

tatiotl cost and communication cost"because of number of rnultiplication ancl key sharing to
all the members of the group. Though the Tree Rased r"y uuragement System has used

to maintain lower computation and communication compl.xity, this research proposes the
novel rechnique whicrr combines the Tree Based K"y M;;;;;ment and Machine Learning
Techniques to recluce the key generation cost and .o.r.rporilingly enrich the key security
for information sharing

I"t;lJn":,eoTr" 
sro up co mm uni cat i on' Kev manasem ent . Mobi r e app r i cati on

DI P. Parthasarathi

sarathi.pp @ gmail.con.r

S. Shankar
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Detection and crassification of mechanicarfaurts of three phaseinduction motor via pixers anarysis of thermar image and adaptiveneuro-fuzzy inference system "'rYvL qrrLr crtroPr

Gunapriya Devarajan 1 . Muniraj Chinnusamf . Lakhmi Kaliappan3

Re-ceived: 29 November 201 9 / Accepted: 2g February 2020o Springer-Verlag GmbH Germany, part ofSpringer N.triu zozo

Abstract
The iliLrlt diagnosis in notor is sr"rbstantial :rs it results in. breakdown of procluction rine ancl the faults may damage motor and
results in economii losses. Bearing failure, rok)r eccenrricity, shafi,riruiignr"ni;;;;il"i^:jli"',,,r, 

are rhe mosr frequenr
tailures under tnechanical fault category.'Thi, ooo". ziddresses thr.e su-ch faults that,ruy in...ur" the stator temperatureiffirlfffr,lliijtllXl-*1-'li'ulis'1"'nt ancl cooling svstem rairure. rh. th..,rog.aphy rechnique has been used widelyand the above menrion..Tj';i,::,.:l;,J,lfiIi:T",."J[.Jil[::T:[,Ti:TillJ,.r:,1il.il*T,,,:lm;1,JilTI{indicators and adapti'e nzuro-fuzzy int-erence systenr classifier is used io classify the faurts based on the diagnosis indica-

tor data base Laboratory basecl experimental investigation are c.rried our to verify the accuracy of the proposed method.lH;',:i:Xj:::,,_!'.1,.,::lli::i::::.,' inclicatoi *", *ii, u" ;;;.;;"..h ,rark varue ror preparing rhe mainrenance

Keywords Induction n'nt''-'-1t-1qn:sis ' Eccentricirylh,lr . Therr.ography Intelligent fault criagn.sis . Adaprive neuro-
fuzzy inf-erence sysrern (ANFIS) classifier ,rr"r*u, pixers counting (T.pc) argorithm

1 lntroduction

AC induction motors are the most common electric motorsin the world. For industrial applications fif<" ,"oocf workingr-nachines, furnaces, blowers, winders, pumps, conveyors,wind tunnels, elevator.s, compressors, mining, autoniotiveindustry, chemicar inclustry etc. rhree phase Indl.rction motors

li Gun:rpr.iya Devarajan
eeegunapriya55 @ yahoo.conr

Muniraj Chinnusamy
c.nruniraj @gnrail.corl

Lakshrni Kaliappan
klakshmi0l @) gntail.conr

I Dcpartmcnt ol Elccrrical
arinnyo r:",.g" 

"i's,gi,IJJH:::lH1::*:iinccring,Coirnbirlore, Indir
: Dcprrlrncrrt,rl Elccricll rnd Elcctr.onicsElrgirrcclinc.. Knorvlrdgc In.r i r rrrc r_rI Tcilr,,,r,rSy, Srt.., t-n.til.' 

"'o'
I Departnrentol'Electrical

Sri.Krishna c"**..ii,.Iljf:x1ffi:lilH,i#*,
Cointbatorc, India

Published online: 07 March 2020

are. used because they are rugged, econontical and reliable.Induction rlotor mainly experience mechanicar ancl electri_cal related faults during the service periocl. Th" .orrrnonmechanical taLrlts are bearing faulI, iotor clamage, air gapeccentricity and shafi bencling. Faults related to Eccentricityare ntost prevalent one thns clemands special attention. Thegeneral electr-ical faults are insulation failure, short circuitfault and volrage imbalance (Henao et al.201'4).The prob_ability and severity ofthe mechanical related faults are highcompared than electrical related faulrs (Grirli et al.2t)11).
_.. 

A electric rotating ntotor degraclotion ,t"p.nJ, on factorsJike tenrperature, wetness and running tinrc iFernandez et a[.2017). Based on initial diagnosis fi.; ,"o;.;iltr, torr"r;and dorvntinres can be inf'erred to avoicl ac.iaent, 1See.aet al. 20I,1; Harzelli er al. 20I9). Fault diagnosi, undn oror,r;health monitoring is essenrial (Lee ., ,. Z,lrO, Glor.vaczet al' 20lla, b) in order to niitigate losses and is economi-cally.lustified. In between the stator ancl rotor there existsp condition of unequal air gup and i\ termcd aseccentricity. It rnay
anccd rnagnetic pull,

iOn

etsi syr o' I t,$P, Ir'n}ii]l*'
KinathukaOauu (,,,

l'r t t
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International Journar oflnnovative Technorogy and Exproring Engineering (IJITEE)
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Wireless Sensor Networks
B"P:rulchamy, J.Jaya, K.Kalpana

'lbstroct: ll/ireless sensor Networh (wsN) is one of the bultling In the first section the paper discusses about the various

Jields oJ' teclrnolog_y. lt is nruinllt usetl for Envirortnrcntal rnethods that are already available to provide security for

nnnitoring and Dato ilccunvlutiofi. Due to the linritetl energlt jt1 WSNs. l.lte second section gives the details that are shared in

WSNs. it.foces nrttny proclicrtl cli/ficutties. The nmin challenge is each sensor node before def,loyrnent. The third section gives

the securi4t issues' obiective of this proiect is to provitle security. information about topology in which the rnethod is

ugoittst clone a*ock in a ll/SN that are arrongetl in cluster ir_,pi.;r;r;; and analysed. The consecutive sections

topolog.v. Itt this paper, a ntethod to inrplement tltree intportotrl describe how the above mentioned three schemes are one by

securit'v tneosures nonrcl1 i) lj[aster - Kq: Pre-distrihution one execu;d in the given topology.

solutiotts, ii) Super inposed clisjurrct nrfirix code rtnd iii) lI. RELATED WORK
rlttultipath ke! rsi,lfor..rrcnl schenrc is discussed. One nrctlrttel

conrplentenls the ttdvantage of other ntethod and thus prouides Ma,y works has evolved around pair_wise key pre_

high securitv. The ./ittot onoh,sis shows that rhe computatiortol clistribution scheme. yen _ Hua Liao et.al explained about

overhend is nininrunt the use of tarne pool based pair-wise key pre-distribution for

Ke1: ryer,1rt Lr/SN, Dato uccunurtttiort, super inrposetr disiuncr l:.:*^:,::u': 
r.nsor networks. In this scherne a mathenratical

matrLr code, trru,ipalt, hey. frl.,ll,iJl,;$.fff ."tJJii[HX],,,;J'::ffi::.iri:l

Modified Master Key Based Multip ath
Reinforcement Pre-Distribution S cherne for

various key ,distribution scherres available for Wireless

sensor Networks[1,6]. That paper inclucled details lor both

Wireless Sensor Network consists of n.rany small se,sor the distributecl and hierarchical wireless sensor networks.

nodes arranged in indefinite topology. The location of each From these papers the various key distribution schernes

sensor node rvith r6spect to its neighbou, i, .ul.rlrt.,t oniv available for WSNs are evident. Though the rnain

after its deployment with the help of HELLO messages. ThL concentrations were on pair-wise keys the master keys have

sensor nodes are helpful in collecting inforn.ration frJnr areas the advantage of memory. A single key is enough. Er.n

in lvhich huntan access is not possible. They also have their' thollgh the l<ey is not kept as a secret, they provide high

use in defence. When used in such applications importance security.

must be given lbr security [2]. The data collected by a sensor III. TOPOLOGY

network ntust not be accessible to intruders or enemies. For

this purpose rnany encryption and authentication schemes are The topology considered for analysis is the cluster

used. Before choosing a security scheme fbr WSN. its topology' Initially after deployment of the sensor nodes each

topology, condition uncler rvhich it is deployed ard enerqy / sensor tr anstnits a Hello message. If there is any sensor node

Iifetime of the network has to be takeJ inio corrsiderat"io.. 
nearby that hears this hello message. then it replies to the

'l-he sensor node has limited battery backup, so ary secLrrity settder b1 trarrsrnitting its details as a response. Then the first

measures that are chosen lnust not deplete the enerel of the settsor trode which started the Hello message updates the

sensors. The next important paranleter to be consideied is the tntot matiorl about the replied node in its Routing table. If it

tnernory. They have very low memory capacity wSich is doesll't receive any reply after waiting for a particular period

often susceptible to overr'ide. Mostly pre-distribution lt again transmits another hello message. This process is

schemes are preferred for WSNs since they reduce half of the continued till the whole topological information is gathered

computations. The aim of pre-distribution schentes is to by a node (either directly or through the neighbours). Each

establish secure network communication I l]. The nrai, sensor node is given an lD. Normally clustering ol

evaluation ntetrics are resilience against ntde capture, Sensor llodes is done to save energy. In a cluster topoiogy,

resistance against node replication and colrputational all the infornlation is conveyed to the base station only

overhead. through the Cluster Head. The network is divided into many

. small groups. Each group elects a leader called Cluster Heai
(CH). The main function of CH is fusion and aggregation.

I. INTRODUCTION

Retriet'al Nunber H65.190688 I 9/20 t g@BEtESp

DO I. 1 0 3 59.10/ij i tee. H6519 088 I 0 t 9

CHs are frequently re-elected in order to prevent jhe

depretion orenerpy 
'grg,11H"$e flsy eT {f;S? &*,

::-il:Jliinil;:ilr,',,',:"',',:,1 !,^iil:]8:*"li",t or-nce, Frincrusthan 

depretion orenerFv'THtH"frflFv

lnstitute ol' Technology. Coirnbatore-32

._ 
Dr-,I.Jaya, Prrncipal. Akshava College o1.Irngrneering & Technologv,

Coimbatore- I09
K.Kalpana, Associate Profbssor, Depaftrnent of ECE. Hindusthan institute

o1' technology, Coirrbatore-32

Terhnologr

Ilr. J)
&

Pub ti ;ttect By.,{lslreya f n!!t;
n t " ru,^, 

t' 
;' 

I t; py3fi\\' E 5i
Page 21 of 60

Raj
Typewritten text
EXHIBIT NO. 3.3.2 - A2

Raj
Rectangle



International Journal ofEngineering and Advanced Technology (UEAT)SSN: 2249 _ SS"5S, V"f r..-C Issue_3, F.ebruary 2020

An Efficient Architecture of ved]c Murtiplier using
FinFet Based pass Tiansistor ro[i.

B.paulchamy, I(Kalpan a, J,Jaya
.4bstract: Mulrinlies is an important contrsignot p,cessi,e' 

gs:.,::,i d,',i,i*,,,i7i,,:,:,,:;:,:;,.o,f,,,i: n:T,"o:ilq|llT l:,:,::1?i,:i:,i:ir#Tffi.1ff ill;utilized itt sigttnl utt

i;!;;:;iii:,'';:;;::;::::;;:Ir,;'l;"'t:f';i!fjii 
fr1,,,,W#L;h i,ffi,;,I,,.* f,",Tffi.,:,,1:"m::i:t ;;;';r;:;;'i_j:,,ii:iifii;,Ti"li" ,yn*,-i"-di, power und ,on"p;;;;; pran or ru, adder rvith 6ntuhiplier hos been it

muttil,tier. ,, ,,'i,i,),,!l,fio,,;;;,?l;;:::"i,?,y?;,:{;;::;:i ,* 
ii,,,.d,ffiXi.",r,#*j J:th#,,I?T. *S.rtolgebra, orithmetic

7/, n:iiill:y"i:!:iiil::;:::,;;*"ii. lJt:;; ff;;:::: :l' 'on'i"t'' ro'il" '' anv irnp'|er,en,"it, r",,.,
yoluct1 !nii,,si"i,"p, r, n^ i[*-i"?ir"i,ii,!,;;:,:, ,,,,,,, o\ii ;;# i.'.jil:?:';iliilj:, ifl:ffi: ::Ult]",;;t+loi:ic whiclt reduces'tl
t,si" s,,i, i),;;;;;;:::::'b": i;;:;;;;;;:'?l';ii::i:li il,li'1,flS;'il,UU,U'#ilu ",0 u0,",*g",'*..',r,"
,., n rt i" c n t tt r li pi i e r ; ; ; ; : ; ;;H;" !,1: :; ;:::,', ) oT,,,, o, t o g i c. r h e'i;;ii:i;:i'':f;i;:,1;:;:;.3"iii;rj;:,,i'!"'o.a,.iiow"1o, rr vEDrc MuLrrpLrER
,tevetored o,,,iu",',ina rtau- npr,oo;; ;;i:;,r::!r;;; ;::, :r.3r:ijiii:r,irlTH: [,iiT;],r??Jl;,:i:.r:J;#j;3"0.

,,,!il!,ff,,i,;;,1;*i;,:,:"{::1,;:,?",fi,1,!L!f,,,!,,.*,, 

;;."i1!r,ffi{ir{,}:,"}ffi:Ji{ii.firili;;ffiI" INTRoDucrIoN divrsions. fabrications 
"t.. 

i*,irlr,,att 
"""r" r.,rr"l,rirjouJ"0

l\4os rechno,ogv domrnares V LS and other rogrc ramiries iidi iiiilil,:iI 
.Jl 

;i::i:*;fi}*:ff,#l*iflBut, rhrs technolosv h*r"r r",1,;;iliJ'J:rr,*ixi.1'*:ilb:t"l:ff:; 
$1i'#$,,J_.*jl"_* oijfllff" J:#::l:

l:.il:T ,:%,:i:':T,.l,Ji,UrulTj[r,3ll]:ilJ I .l.i"lr,'r"u,,,,,'.ai. '",1i11i,.. 
surra is ,."0 in"rn,,

32nrn. However. die
ln...urinf ;;;';; d 

area shrunk durins 20jl! no1 .i, A.urdhva.rriyabhyam
features. 

more number of ftansistors and its - _._,rv

l]lurrjplier is an important parameter which is urirized in ::11.1i#iljfi,?llXT.H,*il:.fhT",1,iriil1fl.\arrous electronic svstenrs tit. osp.'eir,.;;; ;fi;'ffi;: l:.1,":"r 
higr^peeo iy";ffi;; parriar sLrms and productsProcessing and etc' u;gr, 'p."JIro',"*'rit*.;;;ririlril ::.i.:,:p ri,.,,rin ua'";;;;.;;',-nr, rhis surra is simpre andhas been in an increasing. dernand a.v ui-arv. ,;iffi;; sav,e; 

1jrn1^w,,,,.^r1i"1"r'i,"'prour.r. Ir can be uririzedlike Arrav Inulriplier. aooir, *rrtipi,*'ui'*ii il'iilffi: nruJtiplications of 2*2. :-: "uro B*B upro N*N bircurrv Save murriprier and,.erc r.J,,.;; ;;;:,;iJi::,:,1ff tstioitr+i.

t5f:i1:_y*::!1. ir,,.:if *::,Hf:l*r:n: *,,.. rransis,.r L.gic

fll#*'*llt:'t:*'i i: l?,:;l' l;;**,:.',# lutil#{tu 
:li]:*: rffi 

.l.r;'s ie 
rHE ir:

consutttption or Vedii nrurriprier and ir, p".r.'-1:-po*:' ir-,i,' oroliii:fllff':;"'Tr1;^ii9,5'''i"'iiJ, x'i
estintated bv conrparinq it *rrn ,r*,j,,"r"i ,i3T 

"*f 
prrmarv'inpur i,."rr uv a.rie;;il; ;:,Jj:,X ffi"itJ:.,!i 

tt'

ff:'i,*ll,r,f;.,X;i* *i1r,,i. 
r"*i. ."".,,iJ.r",, o;;;; c. Fin FEr rechnorogy

16l.17l 
ithout adiabatic logic analysed in Tl

advantage 
l;dT,1i- ffiJi.'l:i i:'fti::.%J: J:.,ili ;?a given transisror loorprinr .;;1;;. Ieakage [4]. There aretwo working modes of FinFEt, ,h.y u.. as fbllows.
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Heat trausfer arrd friction factor cllaracteristics of a circular tube fitted with full t"ng,t**ir,"a ,"p"

::1:?i:.": :y: y:l::,.:-1T:,::l jl,;. ,.."-r.n1,0, number range of 2000_12,000. rhc secur"ed experirnenrar
data fro'l.t plain tube we re validated wiih stardard correlatiors to rnaj(e sure fhe "r,n"J.o"l "i'l'roXilimental results l'lte tirerrnal perforDance ol trapezoidal cut twisted tape increase signiFicantly tltan the
plailltLlbe Perfort.nanceratioislnorethanunityisreasonablefortrapezoidal cuttwisiedtape.Eventually
twisted tape witll water as tlrc worl(ing fluid was compared with Fe3ol Nanofluid as working fluid at a
volume concentratiorr of 0.06%.

O 201 9 Elsevier Ltd. All rights reserved.

Peer-review under responsibility of the scientific committee of the hlteulational Confere,ce ou Recent

Trends in Na.om.rteriars for Energy, Environnrentar and Engineerirg Applications.

I(e1'rvords;

CIrD arlalysis
Twist ratio
Trapezoidal cut
Augrnentation
Frictiol factor
Pcrforotance ratio

1. Introduction

Creat attention is paid to the optirnization of the heat exchan_
ger at the time of the design phase, to decrease the size of equip-
ment i, the petrocrre.-ricar industry. Mecha.icar inserts are often
used when the heat transfer process is not sufficient. By introduc_
ing a swir'l motio, and increasing the mixture of fluid fr-orn the wail
towards the bulk, will increases the efficiency of l-reat exchanger
operating.upon tl-re boundary layer. While the size of equipment
decreases, an increase in the heat transfer coefficient is obtair-red

in this way. Nowadays N.rnofluids are used in many applications ,

in the heat exchanger, chillers and dorrestic refrigerators etc.. .

due to novel properties. When compared to the baseiuids exhibits
enha.ced thernal co,ductivity a,d hear transfer coefficient. pai-

deti Lavanya Sarala, Nageswara Rao I I : investigated the Tl-rermal
properties of Al2o3-water Nar-rofluids to examine the overall lteat
transfer coeffictent and pressure drop. This paper studies briefly
fol a specified volume of concentration and temperature it tells
how to prepare the Al2o3-water Narofluids a.d enharcerre,t of
overall heat transler coefficient increases with a decrease in vol_

unte concentration. Ravi I(umar, Bhramara 1..11 studied the effect

of twisted tape inserts in a double pipe U_bend heat exchanger
on heat transfer ar-rd frictiou lactor of Fe3Oa Nanofluid.

tube. Alok l(umar, Satyendra Singh i :.1 studied

. Omld Ali'Akbari ::ii scrutinized the volume friction nanoparti_
cles effect and aspect ratio of twisted tape in a tube using water_
Al2O3.Nanofluid at Reynolris number rar-rge from 500 to 25,000
have been numerically investigated. It was cor-rcluded that by
i,creasing the volume fractiorr oi Nauoparticle sheet transfer fate
enhances. Ramanathan i,,,1 perforrrance analysis ou twisted tape
inserts ir-r a double pipe heat exchanger using AlrOr_waler based
Nanoflr"rid. It was that the heat transfer .o.ifi.1.,-,i incr.eases by
7.5% when cornpared with a plair-r tube. Smith Eiamsa_arc[, I(rwan_
chitwongcharee rt;j examined the convective heat transf-er

erha,cement using Ag-water Nanofluid i, a r-'icro-fir-r tube with
non-ur-riform twisted tape. It was investigated that with clecreasing

the lwist ratio and increasing the Nanofluid concentration heat
transfer, friction losses and perfonnance factor increases. Heydar.

maddah, Reza Aghayari li)r using Al2O3_TiO2 Hybrid Nanofluid to
a double pipe l-reat exchanger thernal performance in an experi_
nrental design. It was studied rhat dispersion and randotr rnotion
of Nanoparticles read to an intensification of the rnomenturr
exchange rate between the Nano particles especially near the wail
of tube leads to the high axral pressure drop of the how ir-rside tl_re

-* Crr*po,,,li,rg arthoa.

E-mail addrrss; ii :i:,.rill11.tii:,:;rl (G. Murali). tigation on Thernro-Hydra

l,::i;:i,tr,Lil,r.j, jl'ii. I fl i r;:i.rii;it;)i iiJ; i ri r:; .4:; l

2214-78531A 2019 Elsevier Ltd. All rights reserved.
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Maarriels'hdnv I Frlrted: n!j! rx;.t ( :tx>t x1 rxr

Page 23 of 60

Raj
Typewritten text
EXHIBIT NO. 3.3.2 - A2

Raj
Rectangle



5i

.,.i,.-
.'', j 

'

r-'\i"q1t'lri,ii
'li.:i;ij

-.{ijN}:k

Contents lists available at ScienceDirecr

Measurement

i'ir.!!.lr.rhiom;:prd?i:fi ir.+6rr;;a;ii;;;;;.iilt1#

Automatic irrigation system with rain farl detection in
S.R. Barkunan.,,,,., V. Bhanumathii,, V. Balakrishnani,
" D^epanmenr oJ ECE, Aksltdya Colk
b Depattnrent i1ECE, 

^i;;';';;;::f;"{:;,r;,,f;::,:;;:[::#:losye, 
coimba,,re, tndio

agricultural field ,r&:

ARTICLE INFO ABSTRACT
Article history:
Received 28 April 2O1?
Received tl^revised lornt ig Decentber20lg
Accepted 26 JJnuarv 2020
Avarlabie onlrne 2g lanuary 2020

f i:ffljlTry;@::11y,,,":ror,rn-rrir-*.t",..*quo.----"ni,,,,
detectins ,n" ,.,,,"r1,i",', :::i']]:f" 

rrt agrtculture saves vr

r ffIilH:iffiTi.r:rflil ii*rtrxiil #,lil#:;:i]ijt ;1'r :i";"'J,:';;:r1 ui:iJ
rert srare of rhe iand 

",,a 
0",,1t.o-Ttt't.,,r,"rri",., 

,r.,cu 
wlrh csM rnodule to tn[ornt'tlte rain lali ievel

compa,ed wrLh rrre r.rr.l o.l-''--t1""''nitt"j'o ir,,",r
oi,;"] 'tt'stt'on Thesystern catr monilot tltecur-

mrnrmurr. The resurrs rro,.,r rt,T 
taken fronr il;;; ;# ;: 

lhe results obrained f.om rhe prorolype are

r,e aurornarion reveals best r€ 
protorype rr".oroliiiri, ft rou'a rhar the difference i, estirnarion is

,rrtr, in-i.rr. oi"*Jt""ir";l;,:]r,:,"" 
,radirio0at sysrcms arrd ir is round Lirar

Ikywords:
ARM nlicrocontroller
6S[,1

Railt detector
Soll inoisture sensor
Hurlrdrty sensor
Temperature sensor
4irut ord api)
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1. Introduction

Rain fall lrronitor.inr

;*: jni:nl;iil4ii,"i+l jtT":r!,_T,iil jff :,J,ffi ##::;
ro ,."au." irr""o;; #:',I:'-d:ctivitv 

of the agriculture is rain fail.

r. I r,,, 
",ri,,i, g ;il: l,'i,:;:,.i,i ;: I:,tl.", l,r1,f ;:;ru ;f ilt

iiJ,fi lili i:i"i?;: xi::1'",1;.'';;'"*' I.'JI,, d ep en d en r o n

production 2n6 p1n;,r;r-llTtng 
the growth rate oithe^.g,i.rlir#

" 0.,. t"rr.."r;;'#i;',]ii lhe"water resource usages. The rainfal

,Tff 1"[1li:H;f "ff 
,x,l"JJ'i:#:']f i;"':J,.:;l;.tr[

and record ,tr. irt.nrit,. l; 
tain 

lallin the agricultur-at ."r.t.,,n"ni

aur.rors a rr.rr. J r',*,o, :: l:,1,,t:Jl:11#riii,r, :::l 
r, I 

= 
i, ;;;

;. # ii J:l'ii ili,' ;::: ::'r 
* r,, u..i i i,v l:il 1i1":r 1'ffi ',1

.ca 
rcrrirrg-ryf g-;.';;: :;:': ffiJ:;lf,l[:,'lli],.,I 

d,op co,,rr",

iill. :y: correcrion argoritrrnr. rn?-or.*r' .]i.illl.l,;i,v s.ug"
coullter is used irr 1",: t. -",.,,-:':,-:u"*: 

Ld(clllng type drop

ana tlese aaia:.;;;:r." 
measure the reat world rain iatt aatl

systern. The dynanric o"nLl,lt'"::ltes 
for artificial rajn genera[ing

tr,. i. rro,i to,li ;;; ; ;il;i:l:r 
or RI sauge is i nr proved Irii".l raini

venwire,ess!;;;i,#;H jlfij!i?::H:,ii1i,*,::*,;*:f
rn j.,r to Inonitor the lar.ge scaie and .J-ii*.,..i,-r fall. Several

-*Eil[onding 
ru,tro..

E-ntail uddrcss: ,, .,. ,.....(s.R. Barl<urran).

; . .. ,, . ' i. :, ,i.,... .r ..t: ,

0263-224t ri rro irr"ro, r,a.'i,i,.,r,,1r ,=r"*"j.

;::iffiili il?iT:i:j:rroved in sma,r irrisarion decisio,r sup-

i.*r i".t,'"".'il:;;i;:,,,j; .,1",+ll: 
J::i?F and soir ,,oi,iul"

I,:::il:ii:l"JHil:,i*:1;.,,,;,''lil'""';l:"x,'.:'i:iii.:i:[:;
. systerrl for oprimize ,h"'.::.:.- .i,ltl t9 develop the reinote conrror

i i i:i,.,ir r. I i i. 
power utilization of street lighu r,ir-r* .i,,

Solar energy operared 
.nodes 

used WSN is proposed in , ,,_ rocollect rnulriple pararnerers 
"r 

pr.,,r, ,"ii .,,!,".,rn.,orpll.re. Thenreasured data are sent to .".ot" ,.;"; ;#h".ontains sensor

:ii:Ji: *:? ;: J::*ffi r a penn i ts rur-u."', i,'i),,, 
"" or d a ra i n

ilr r ro derecr rtre *i";'::"d^:::-t:ronic 
svstem desigrr is proposed

sysrem is proposed 1,.., 1,1,olf"tt'on.and 
raitt tall. A Lw *riw:;

.iop, ar" 
';';;;:";i'n'., 

:. lor rn.orlirorirrg rhe regular crranges in

Iarrd. ,,,orstrrre drouglits and floois in .gri.uiturri

In , ;,, 1l1s authors ori
t"'' 

"nr,, 
ln iro;r#i;r'::T:e-d a svstent havittg piurnbed rainwa-

the rear ..," iiil." i"1"t]'::t 
t""t"r nlartagement. It rlonirors

a.rign rr* o"*;;1J;:-' 
period of twelve months. sortw.r.

clici< and pr"v 
"rJ""i" il,Jlj^^ ,1" 

regulate the sprini<ler,rir"rgh

n,o*.o,in,i.ffi ffi,r1iJJi';? j:#.":;L:,fl i:Hfi f 
j:i1

rto. r.e soir, cslr6py, arrd air.ierrrper.,r;;,;;;;;;i r,rloisture srat.s

ilr'Jf i':j,T "j |'1 lff ::::'f' 
s'" i 

"o'on 
tir ;; il Jo,, rh is pro ro-

season,-,i.,, iri,'ir*1",1-are 
collected throughour the grtwlrrg

serrso. lor nreasur.i,g *.,.1]"-'^:.1-.."pose.d .a 
Dtral probe heit pulsi

n s u u opri riu; 
- 

; ;;A;;, 
";' ::ilHilif :i TLII:J.,.j 

., 
:i*#

* }auf f,fiFy iTmsrcfi

Tdil*i,,-ry,f'ffi
d-Y
?rnhnnlnn

i:.i.-$ilVttr,iq
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Webservicesplavir.rgavitalroleintheWorlc]wia.w

::i[:.11'fr,'_,:lTi::'^:t"::l:-T:-,].1"..,_: 
,l,i' evorurion.data L the r,,.-"i..,iJ,, reporrs, digirar

IQywords:

Well services

Classincation

lmproved luzzy wirh KNN

l(NN classincation

galleries and web dat.r of tompanies were increasea 
""".va.v. 

To handle the huge *,"|r"t'"?'itj""i'jl1]
and every day' automatic query classification based on internet is more significant method. Research and
development cornmutlity has developed varioLrs techniques lor the web iervices discovery, wlrere it of-
fers the nlandated data for the itnptovement lnethod. with respect to the literatule suryey, ,.rost of the
researchers are concentratjng to provide the efficient web service discovery. The amount of data that is

available in the web is keeps on increasing and also it is used to diffe[eniidte the services, explanation
and work of aft' In order to achieve tl.tis method, machine le.rrning algorithn-r is .rpplied extensively For

domain categorization various machine lea|ning algorithm like I(NN is applied for web service discov-
ery The systems ar-e effectively le.rrning the input aia evaiuate the perfor-mance accuracy with the givel
d'ltasets' This paper, proposes an improved fuzzy witr'r xNN .rs"ri,ir;ii", ;;r;;;;r.rvice classifica-

tion. This is used to increase an outcome in the form of accur-acy .rnd performance neasures.

O 2020 Elsevier-8.V. All rights reser-ved.

1. Introduction

Capacities to compreltend regular language client questions

were not small probldtrs for web services dir.ou.ry. For the nost
part ciient questious are mapped into comparing yield inquiries;
explicitly those are referenced as domain expricit"information can
lead increnent in proficiency then exactness in the web service,
search. Subsequerrtly those upgrades were recognized in an appli_
catior-r such as ir-rquiry Iikeness, question transformation and in_

quiry steering ltl Study 3 ways to deal with sort common web
service search inquiries: outcome class poir.rt coordinating adja_

cent to client questions goes below regulated learning method

of classifiers nrethod. Then the presentation in joined methodol_
ogy provides 46.23% of question or.der Recently, numerous sys_

tems is utilized for intelligent system based .on1.nt arrangement

[2] Highlight determinarion include choice basicaily diminish rhe
feature in information. The outcome class label p.j..t, that the
proposed highlight determination technique executes superior to
another calculatiot-r. This is 3pppepriate ior content characteriza_

tiorr. The below machine leaning algorithms are applied for cor_r_

tent characterization. Nearest Neighbor l3j Decision ,t.ree 
Support

Vector Machine l15l This paper an improved KNN with fuzzy al_
gorithm for automatic web based inquiiy characterization. Venkat_

achalarn et al. J5l impremented the dimensionality reduction tech-
nique for reducing the ranclom variables. The resi of the paper is

' Corresponding autltor

E-maiL addresses: vijisvs2Ot2(Ogntail.com (C. Viji), llesl(irajn(rlsnr,ri..ont (J. Beschi

Raja),. rspon,rgar@gmair.com (R.s.-ponmagal), irrganthi.sbirrgqair.corr (s..r sug-
anthi), saiarhi.pp(lgnail.corr (p parthasaiarhi), !pranleeviL-lia,,gntn.erirr.cn (S.

land iyarr ).

organized as follows: section II provides information i, certain re-
Iated lesearch and development happened so far under web ser_

h{ I ps://(ioi.orlli l0.l 0t{j/j.rnicpro.2020.t0l097

0141.-9331/O 2020 Elsevier B.V. All rights.reserved,
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WEDM Parameter optimization for silicon@r-Go/Magneisum

Composite Using Taguchi Based GRA Coupled pCA

V' Kavimani r'K. soorya Prakash2'Titus Thankachan3. S. Nggarajaa. A..K.Jeevananthams. Jithin p. Jhon2

Received:3 July 2018 /Accepted:3 lune 2019

.(ll Springer Nature B.V. 2019

Abstract
A combination of Tagtrchi rnethoclology and Grey Relational Analysis (GILA) inturn couple<1 with principal corrponent analysis

(PCA) has been proposed through this paper: This methodology is adopted in order to evaluale ancl estirnate the effect of
macl.rining paratretcrs over the output responses of wire Electrical-Discharge Machining (wEDM) per{bnlred on Magnesiun.r

basecl r-tletal uatrix coulposite. ln this research, an optimal conbination oflp.o-c.ss pu.arneter was expectecl to be finalizeci so as to
attain a state of t.naxitt.tr-ttl.t Material Retrioval Rale (MRR) that too with mininral surface roughncss (Ra) valr.re. wEDM of
developed cotl.tllosite specitnens'"vere confinned to be olt,27 ofihogonal array(oA) using Taguclii.s method, basecl mainly on

control lactors nantely reinlbrcenrent wcightper.centagc (rvt.7o). Doping (Dp %), pulse ON time (T_ON). pulse OFF tinte (T:

oFF) and r'r'ire 1'eed rate (wF). ANovA outcotle revsnls thsl u,t.7c and L)PC/o itrethe most influe,cing pararreter lor MRR ancl

Ra' Multiobjective responscs were norrnalized using GRA.; fr:rthcr PCA was applied to evaluate rhe u,cighting values core-
sponding to each pcrlbrmance. The optimial pararneter was set and the flnal resuhs obtainecl depending on the optirnal combi-

natton rvas found to be with a maxiuuur MRR ol 14.9 rmn3Ar-rin ancl a nrinimum Ra o1.2.04 r-u,.

Keywords Magnesium . wEDivr . Materialrerno,al ratc . Surfacero,ghness

1 !ntroduction

Rapid growth in rnodern br.rsiness world accotnpanies with the

grorvth of r.nechanical industries that den.rands for newer slate of
advanced rnaterials that possess high hardness, irnpact and .

toughness. This kict instigates the investigators u,orlclu,ide to

focus them in the arena of progressive materials ir.r order to satisfy

the necessities of conter.nporary industries. Magresiunr(Mg) and

its alloys exhibits high strength to weight ratio; however, inlbrior

lvear and conosion resistance lit'nits their broader assofiments

and subjcctivc applications thereol [1-4]. These overlays the

lvay lor development of composite material into which vital
behaviour o1- selected rnaterial be obtairred sirnply by acldirion

of relevant reinlbrcement parlicles into lheir base matrix material.

In eeneral, basc rralrix material gets reinfbrced n,ith harder ce_

ramic parliclcs viz. TiC,SiC,Zr etc.. to upsllrge its hardness; siur-

ilarly solid lubricant coutponent like graphite. boron nitride etc..

shall be utilized fbr enhancernent olits wear resistance [5_g].
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SDST Fl*rq, shop scheduling rvith Due Dare

R Sanjeev Kurnar
\lcclraliicai DepaLtttiettt' si'antatir,ltra ctrllege of Er:gi:ree'i:rg ,t I erl,r*,.rs\'. Nars.rliur. ArrrlJrra praderli.
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G Roberr Singlr

I{echailical Dtpartuletit' s$'trrttaltdltra f,io1i*'ge of engineeiing rt rec}rrir-riog.v. Narsaprlr, A*cllua pradesh
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Abstt'acl:

Sequer:ce tlepenJent tkr!i. shop ;cL:dLiJing pl,rr i ru iu:p*rrtaur r.trle irr presenr

sinratir-rn. .lenip tinre is rued ro ,-et Ihe t.-,,ots. ligs. rrrnrier ard clearing rv*rk.

s.r stem urili-:arion is nreasln.ed in rernrs rrr ruakespar rr:eLeilr: dre s-r,ste,r

pet'lbrtrtattce is ttleastu'etl iu ierms .rltartlile.ss ibr m*-tilg the cusrourer d*e tlaler.

The otrjectiur olthis papel j: tr.r nijninrize 
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rnaliespan atcr nr-m:ber ortar:r.r,, jol:s.

These i*'o r-rlrj+ctires'are cont'lictiri! rlftIlue. trt is a \? hard pr.obleur. H,,:brid

Artiticial ltntnrute s1'sient Algoriihm is r.ls*d ro solr.e fno*.shcrp r,,.ith the *Lr-iectir.6

ol rrtakespan anrJ trnmbet' rrf tar<l', -iolri CLrlnputadonirl r.+suit sligg.s tllal t1.)e

prrfurr:.iance of the prrrpt'rsedruethrrd: for various -rize,rfpr..rr.,1;*rs,

Iie7,tv6rrJ.r, J.J?ttrei,rr?ii lr,"i.rrrrels. ,!{7It,,Ir lr,il,e. I)ire j)r-ria ..i.lr.l ..-lj.Ii,i.:id.li; tiI#ilr;r8
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I. IITRODTi{,TION

Pr*thrctioti svsterl utilization js rueasiuerl in tenls *l
llirkespan u.hereas tlie s\Ttetn l_rerl*r:nance is

nreirsLu'etl in tenns of tardiness for rnretin_s the

custoilter d*e ci.tes. I,{an' t-:f t}re rvork is carrieil orit

bv cunsiclerilg nlakespa* a-s obier_rtive ili llou, shop

otil1,.ti lew oltherri consirlerecl tardiness as objectir:e.

Parthasarathy & R.aierrclrau {IggTlrj applieil

sirnulater-J aurealing algorltlun f'or solr.iug SDST

llori, strrt-rp problem ruitli the ob-jectir.e ol uiinjrnizine

tlie theiui w,eighterl tarcliless in a dr.i1l b;
r,a*uihcttring i n rt-rstr1,'. Tiiey. trsed ranciorn i'sertiou
perliubation sclierne tL) -qeiterate the neiglitrorhood

se{:ilreltLre. Rai,-ndrau & Ziegtre.r (2t}0 j) applieci

heLristic rnethr--irl to .pti*rize the *,eiglrtert ilori tir,e
and rueiglited tartliness ol -iobs ior SDST probler:r.
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. Ile,l-Irrlii rgjer. prrl:lrt iii i rg C o. . I t tt .
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solutio:i quaiit;r.. The,v cornparecl tlie pertirnnance ol
the prlrposed heiu.jstic u,ith greeril. local search

rnelhod. Erel & firurer {:006) der.eiopecl inreger

pro-erar-runi,g rn*r1el r-rx tlr,o ruachiile 110r.u,shop lr.ith

set*p tirne probler'. Tlie .biectir.e is t. r,i,irnize the

tr-rtal cltuipletion tiuie anil total tardiness. Ruiz &
Stutzle {:008) prlrposecl iterated greeel1.. algorit}ln to

ndriirrlze ntakespal and n eishteLl ti,rrrliness in SDST

f'ir-:u, sliop prohlern. The1. conciuctecl statistical

analr,'si. lirr er ahratiltg tlre pll t_brlUa,l!:B

aisoritiun niringlFFilJEdSeff elrffi
SDST ilot. shop schedrdiug. Ttrre_v clel,e1r.rl:ecl
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Journal olXidian Universitv https://doi.org/ I 0.37896/ixu 1 4.5/006 ISSN No:1001-2400

NNlm:erical end Analytical Investigation of, &{eat T,ransfer
Exrhancerulent im Ftat Flate Solxr Lollector xxsixlg internal
fims irl Absorber T'*be aud Sissirniiar Workixlg Mediurn

Vijayan.S.Ni, Sendhil Kumar. 52

-. 
1 A s s i s t ant P r ofe s s o r, D e p ar t me n t oJ' Me c hani c al Eng i ne e ri ng,

Karpogom lnstitute of Technology, Coimbatore, Tamil Nadu. Iidia

2 Associate Profbssor, Department o.f Mechan icctl Engineering,
lksha1'a 

.College 

of Engin.eering and Technoiogy, coimbatore) Tamil tadu, Intria.

;ihstr*cl- Requirement and deficiency offossil f'uels are increasi,g rlay by rlay due to the continuous usage lbrvarious applications. In
this papcr flat plate solar collecto. rvith and rvithout straight Tin rro.'n.""n. analyzed by analytical and numcrical approach rvith
dissimilar rvorking medium such as air and water. Four .o*lition. a,e consirlered for the investigation of the enhancement of heat
transfor in the flat platc solar collector. Results are valid;rtcd ny ilr..onrpr,.ison and found the bist one trased on the heat transl.er
rateandthermal efficiencyofthecollector'Nlaximumefficiency of26.09i/oan,J2T,ggyorvereobtainetlforw,aterrvithfinsthrough

analytical and numerical approach respectively rvhen conrparea *iir, ,i. rt r rvorking mcdium.

ttrrr|t:t'ils - Fleat Transfer, Sorar Energy, FIat prate coilector, \yorr<ing fluid, Absorber tube.

t. INr'il{lDt:{t't'tr]t\
Recent years usage of fossil fuels are increasing continuously which leads to generate famine of

fossil fuels and insanitary to clean and green environment. The emissions from fossil fuels affect the
uncontaminated air into harmful which is horrific to human being and other livelihood. To overcome these

issues it is necessary to find other energy sources which are not harmful to the environment. Renewable

energy sources are the best replacement for fossil fuels because of continuous availability and also friendly
lo clean and green environment.

Solar energy is the most viable sources among dissimilar energy resources. The sun, which is at a
distance of 1'495x10r1m from the earth and has a diameter or t^gqltonrrr .-ii, the energy of around
1353w/m2 on to a plane perpendicular to the waves. The world receives 170 trillion kw of solar energy ont
of this' 30% of this energy is reflected back to space. 47o/o istransferred to low temperature heat energy,

23% is used for'evaporation/rainfall cycle in the biosphere and lesser than 0.5%o is used in the kinetic
energy of the wind, waves and photosynthesis of planis. out of this energy distribution, transferred heat

energy is used for the applications where it is required for conversion of ihermal and mechanical energy

sollrces' For this energy conversion process, implementation of solar energy t".rrniq*^lr'rr.jlroli i,
classified as active and passive based on the techniques used.

Active solar technology consists of the PV iystem, concentrated and non concentrated solar power
and water heating' Passive technique includes the inclusion or modification of surfaces for heat transfer
enhancement' commonly, solar energy is separated into two categories such as thermal energy and

radiation energy' thermal energy is heat en:rg-y which is applicable in the field of heating and drying,
whereas radiation energy is light energy called electromagn*i. *ur", which transfer itself without any

use of particles of matter. Solar thermal collector. u.. ,,rId to transfer thermal energy into heat energy

extracted by a medium through the collector such as water or air and fluids.

It. t,n.t,ti.A f lrku lLIvII.;\\

Itl,.llll'-::':::::r..11H1.. wa,s3natyzed by changing ihe absorber tube materiat as galvanized

highest thermal erficiency with enhancement or up to 2.to/o;;h",il*[}E&0"&f Siiiii$tlti;
::ff1ii"1j:Y:,,:::";'l?f Yf,.um or3 to.5%o.wis in_creased when finned rube rs used insread orptain

iron to obtain the max.imum efficiency at the temperaiure oiadc tu. Fi

Tf,iffi$fffi
/'vL LLt' rvro^uuLul ul J !u J70 was lnCfeaseCl When tmned tUbe iS USed inStead Of plain

l,::Ji],:11"t:":: 111"-:l:.il:,11.{ 
*u, attained with nn rube at the mass now rate of 0 4 Kg/min [4].

-.di,* [5]. when the slope urgr. i. Ji;;;*#';;::T;;Wl\tli"#@;,:m:
jDn f."leyll laratffio

voLUME T4,ISSUE 5,2020 ' ., 'lloio*"n^r^-PRlN.clPAL 1,a ,t35 ltshayrCellesooiinsi;'diiianarefrF;{d{ldzkjdx.cnr
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O 2018 IJRAR November 201g, Votume S, lssue 4 www.ijrar (e-rssru zsag-rzo9, p- tssN zacs-srae)

AUTOMATIC SPRAY PAINTII{G NONOT
, ^ --, .r1,*rishnan Rl, Sabareeshw.aran K2, shilpa C3 , Rajasekar ca, Dhamodharan Ns

'''&ressrsta,,i t;;;';"., Erectricar 
",d 

Er;;;;l#'iT"X..;il3,1Tfl;;iliH;i*.#,il..n*ronics

Akshaya coliege of Engineertr* 
",loT;iT:15*v, Coimbarore, Tamil Nadu, rndia

,lbstruct: This paper is proposerl to rlevelop ,,, ,"ryrrti, ,rt

Index Terms - Spra.y pointing Mochine, Controller, Colour Sensors

e\"tettsiott periorl oJ-the cons*uctior, reductio, in constructiort qualit_y attd retluce the profit oytnu ,,orr)'ii!ti:ir':::;rr::;l:::r;:::;rf

painting robot cutt oble to paint on both interior etnd erterior sitle of wutl. Tlte cottstuctiort of trte uuloirutic paitttirtg robot is designetl itt
sintple so there is no need for skilled person to operate, ltecrtuseiotat system is controlled-by n sittgle controller. This autonutic spray
painling robol cottstructiort is nrude using few sliels, cottvel,or slruft, ,proy gu,, and o corttioller ultit. Control urrit cotttrols rlte errtire
operution o.fthe robot. This robot lnve high speetl iressure capabiliriis o,id iu{, b operate.-It has a settsorJbr sensirtg the depth ofthe paittt
irt the wall' Btsetl on the sensor output, controller gives a comntattd to the robot so lltat autonrutic paitrting robot ca,t ntove both in

horiuttal and vertical direclions. .Autonmtic spral-.painting robot hos, sinrpL i, co,nstructiort ar(l operated in three ores. As rhe rob't

tt'orlhy,

I. INTROI)UC.I.IoN

Dcvelop,.rent of building construction is one of the irnportarit growths of the nation. So now construction industrics develop
rapidly' but in current scenario construction industries could not utri'. .o,r,1rt"t. their projects in desired tirne period due to lagging
o1'labors lnrecentyears,.the constructionindush'yisin4rortantoneoftheresea.chaieasinthefieldofservicerobotics.Themain

problelns of the robotic in construction field is depenciing up on the co,structio, environ,rent and handing the heavy object.
Therefore, a big effort is neede<i to be made in order to increasi the level of automation. The first robot u,as introiluced in the later
90's' At the initial stage robots rvas used for spraying the concrete in tunnel working. But nowadays robot is developed for the
painting purpose because the painting process is qu;t compticated as it needs skilled libors. In order to avoid these kinds of issue

in conslruction industries, automatic spray painting robots is to be involved. The spray painting robot not only used fbr
construction field it can also used in automobiie, fabrication and pipe industries. Fig. 1 shows ihe beneiits of spray painting robot.

[ig.1 Benrtits ofsprav painting robot

1"",".0: ::1,9"r:9 Tl. improvements ln the automatto, iraurtriJi;;;;; p;#;;;:;#; *';.';il;:il;3l::l*:il'}!l: i. advanced improvernents in the robotic.pptr*rr",,?, p.rnting is utro o,l"ortn. airncutr which has

:T::::t,:::]lll :f l.ii,iir, cost reductior, ..d,,.. rh" r,-. ;;;i;;il;;;r.* ,r,"u.. #;ffi: painting

1. I{edr.rce the human in jury
2. Avoid the skin probletrs
3. Respiratory problcms. Cancer,
Central nelvous systetn

s

ETTT$TEg

:]::.-1^iL1_1:-: 1L:." 
is no.need of a skilled person to operate b..uu..1otal system is

:l:yt11,lrET1.l]l:::,Trruction r; mlde yys. f:* steels, conveyor shaft, spray gun and a
is organized in the follorving manner Section II Existing system, Se.tion III ir;il;:,i;;;;

Dn J.J DPh

L Lcss Human involvement
2. lteduce the Hnman co,st

3. Reduce the painting time
4. Access and paint lnore palts

1. lleduce the material u,aste

2. Painting is smooth
3. Lrprove the painting quality
4. Improve the finishing

l. ASPR can operate both the
Vetical and Horizontal direction

2. Easy to control
3. High speed

4. Painting is even

Kinathukadavu. Colmbatore -642 109

lJRAR1904815 lnternational Journal of Research and Analytical

can
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O 2018 JETIR June 2018, Volume S, rssN-2349-5162)

ECO-CRITICAL STI]DY OF AMITAV GHOSH'S

"7'he Universe along with its creatures belongs to tl're lord. No creatLrre is superior to any other; Hrntan beings should not be

above nalure. Lel no orte species encroach ot,ir lhe rights antlpritilege.r ol ctther species,,

Isha-Upanishads (1 500_60 B.C.)

Abstract-The literary and critical interest in environment and green politics 
.is a recent development with a critical approach

known as eco-criticistn' In the present century r.nany writers 
-hur. 

.,rr..g.cl to demonstrate tire centrality of environmental
concerns and their prolound cottnection with literarurc. ore such writer is ailil" cn".h.'ir.,.i"rrr., berween narure and society
plays a prorninent role in.a country Iike tndia with e_cosystems ranging n"r., u,..r"'v;; 

^;il;;rn. 
tno,un ocean in south and

ll'orn Sunderbzrns in the East to the clry Thar of the west. Moreov"ih,i'.,un culture,.'"",r*.t"Jioih. 
"nri.on-ent 

affecting it and
also al-fbcted bv it' The objective ol'this paper is an atrer)pr to anaryse ;. ;;;.i;;;;*, Cn".'rr' ar, Hungty Title andexplore

hori' l'ar an eco critical perspective iilurninarcs this serect novcr.

The Hungry Tide is a prophetic novel of retnarkable. insight, beauty rnd humanity. Human lif-e is inconceivable rvithout the

existenceolnature'Manisawareofhisdependetrceonthebountilurno.""nar"rr".i rrr"i:rstttreartisticandaestheticaspect
of lif'e rvhich breathes the abunclance of the beautitul ea,trr. rl is ol.econaltion i";;;i;;iltself. Like any other literary
Irltivcn)cnt' ecological literary criilcism is gaining nronrer)(r.nlr in rhc prescnt ary.,ont.*t;;.,;;;;";r,,"nral concems. Thc ritle of
this paper iridicates the reading of Arnitavbhosht l-he Ilungry ndeivticrr-is;'.r;;;';;,i;:;l;;r." mangrove ecosystem_the

SLrndarbans' which co'rnprises both water and earth and the iitersectio, "il"r;r;;;",;;;;, i.-,*ul o.,nr. and their curture. The
tiJc r'rhrch is al*ays hungry contcs in rwice daily. ...rt,i,-'g *"u;;;;,;;, 

'..ri,rling ol*ii ."r""j'rra an uprooring or.anything
pcrrnxnent' Duringparl'ition in 1947, mass nrigration of Easr"Bengoti nino,,r,ow.rr'a.ngrrl,tl"il. took place. It was especially
the higher class Hindus who were persecuted by lorv class Mujim tenants. They fled uia rounJ rerugee in the hornes of their
atfluent f iends and relatives of calcutta. But low class Flindus'rqunu.J;-on pr'uri.."i'p,ir"i.,*a. The tides in sunderbans
reach nearly three hundred kilornetcrs inlancl and every day thousanris ofacres oiforest di.appea. underwater. It re-emerges hours
later' The island is reshaped alnlost daily by powerfui currents. The th;;r; ofthe novel ranges frorn history to the current events
rvhich he reinterprets and weaves together. Though the novel aeats o,itn 1ne danger of Suiderbans rvith thc lurking tiger in the
ju'gle and harrnless looking but deadly crocodiles-in the water, the fisherman ;il:k";r;;'h"i;;,';. srudy of Dolphins by piya,

a cetologist' Kanai a translator, the core olthe novel lies in the ruthless suppression and massaci of E,ast pakistan refugees who
had run arvay from the Danclakaranya refugee camps to Morichjhampi as they lelt that the latter region r,vould provide thern with
farniliar euvisiorts and therefore a better life. This is a reality which is atrnost ibrgotten.

The story ccntres on tu'o visitors to Sunderban Conimunity. It is a story about adventure antl unlikely love, identity and
history' set in one of the most tascinating region on th-e carth. Amiiav portrays the globalization embodicd in An.rericanized piya

r'vith her hi-tech GPS device, local iclentiiy symbolizecl by Fokir, and Kanai it . o.tt.,i resident. part globalized rnodern
entrepreneurs shifting in between a transcultural shilt is seen when Kanai |eads extracts fl.om his Uncle,s journals, the extracts are
rcproduced i, English but the reader is askerl trj imagine Kanai reading rh;;; i; B;;;;li 

'il.";i 
the ptaces mentioned in the

novel are Lusibari, Garjontola' canning, Gosaba satielia, Morichjhanrli ancl Ernilybari Lusibari and Garjontola are fictitious.
Gosaba' Satjelia, Morichjhampi and Emilybari are real places inliabit"i by ."trgees from East Bengal and other dispossessed

factions of society' (P'401) Lusibari becomes the n.rain fo.ur-u places in th. p.o."., of developn.rent. Lusibari is a s,rall island
thirt supports a population of several thousand. Some of the peiple were descended fron.r the first settlers, who had arrived in

13i?'^?*t"1"1::':.::'.1.lflYl:-..?-e a.rter tle partition^or the s,bcontine nt in te4t 
";J ';;;; alrer the Bangladesh war or

THE HLINGRY TIDE
Dr" A. Anitha Sree

,4ssistant professor, Departrnent of English
Aksliaya College of Engineering and Technology, Kinathukadavu.

Key words eco criticism, perspective, illuminate, ecotogical, humanity, resettlement, nature, environment, Sunderbano

artd region-

vvrJ, ovlrrw orrur rrru p.rurrulr ul r"flc sllDconunent ln ig4l and solne
197 1 Many had con.re eve n rlore recently, when othei nearby islands were forcibly depopulggg fige
tttake roont lor wildlilb conservation projects. I i I i ' r-

Nature is a great reminder of the transient nalure of the divisions between intiividuals of whatever social cl

i::::"i:::il_1.i,:j::'^,]1" ifl,,llfk.r. and tsunami this paper wlr rrigrrright the following racrors _ the powe

borderless state, lives of people livirrg in such unusual;.;,fi;;.;-,;;';;;;;;;;:ff;";;;,
The study t'eminds one that hur.r.ran beings are weaklings in the hands of immortal nature andernnk
ItLttrans ior survival in adverse conditi"ons and the humirity thar is deranilHT'il:'?ulffiH'fffi:5ff6"$jnt$B'tfffi-ffi;:

JETIRC006051 
| Journatof Emerging t""t,nolog !vw-w-,]ettla!-g

Alsluyl 0ellegc lf [ngineerinia n,l Terh n,,!,,gv
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Abstract

\ anations in shoreline trend was examined for 21 stations behveen Manuvai (in the west) and Vijayapathi (in the east). along the

southern tip of India. Multispectral satellite data olLandsat MSS (9th Feb, 1973), Landsat TM 5 (4th Sep 2001) and Landsat

ET\1+ (2 1st Jan 2006) were used to assess the ten.rporal dynamics of shoreline trend present in the region. The images were

pretreated by radion.retric calibration in order to avoid the temporal deviation of spatiai and spectral information. The exact

shorelines rvere estitnated by two steps of image processing technique s: Norn.ralized Difference Water Index (NDWI) is used to

area at 1'78 nt/year" However' unusual shoreline changes ranging fron.r 3.60 nr,/yearto i5.60 m/yearhas been observedbetr,veen

the period 2001 and 2006 due to the impact of Tsunami. Tl.re station-wise shoreline data endorsed that Chinna muttom to

VisvanatayanaguratratdL'.gurlsrq.te\s(ss cs\(\sssss(tpss\\\srra\prutt:swhere>s ulher s\alons are under eros'rona) process.

This result shows that littoral sedirnent movement, rvilh respect to the wave clir.r.rate and anthropogenic activities are the

predot]]inant f-actors that aflect the shoreline trend and sedirnent drift prevailing in the coast.

Keywords Beach ' Shoreline trend ' Erosion . Deposition . Sedirnent drift . Southem tip of lndia

lntroduction

Coastal areas have been in.rparting an economic and social

importance to the human being since the beginning of time.

About twothird of the world's population has settled in and

around the coastal regions due to the enriched natural re-

sources. In the recent years, various construction projects were

perfomred around the coastal area that resulted in coastal haz_

ards like erosion, accretion and shoreline change etc.

Shoreline is an important parameter among the coastal param_

eters to understand the coastal landfonn changes (Morton

1996). Generally a shoreline is defined as the exact line of

contact betrveen the land and sea water. The rapid shoreline

X S. Saravanan

geosarat anan2000 @yahoo.co.in

Akshaya College ol Engineering und Technology, Kinathukadavu,

Coinrbatore 642 109, Tarnil Nadu, Lrdia

Centre for GeoTechnology, Manonmaniam sundaranar University,

Tirunelveli 627 012, Tarnil Nadu, lndia

F-rancis Xavier Engineering College, Vannarpet, Tirunelveli 627

003, Tamil Nadu, lndia

fluctuations will lead to vulnerable changes in landforms

around the coastal region. Hence, an accurate demarcation

and monitoring of shorelines (seasonal, shorl{erm and long

tenn) are essential to understand the temporal shoreline trend

present in the coast (Nayak 2002). The changes in shoreline

position depends on the coastal environmental conditions

such as, tides, winds, periodic stonns, sea level change, sedi_

rnent erosion or accretion and hutnan activities. The long an<i

short term tr.ronitoring of the shoreline trend helps to protect

the coastal landfonns against the fonnations and destructions

of the active beach system.

Studies on shoreline response and sea levet variation

Studies on sea level fluctuations and shoreline dynamics are in

the primitive stage. A lew detailed studies den.rarcated the sea

1evel rise and shoreline variations along the Indian coast and

parls olthe world (Bruckener 198.3, l9g9; Banerjee 2000;

Mathur and Pandey 2002; Hinkel and Klein 2009; Nicholls

hnd Cazenave 20 I 0; Hallegatte 2A 1.2; Joevivek et al. 2013 and

etc.). Singh (1997) sLrggested that beaches with prolonged ero_

sional activiry irnplies relatirc-sea-level risc. Bnrckener t.t9ug

;nr ,ysyr Ji.cus>cr riu,,,ni{fifif$ 06SS AT,SfiSTEU

sion around Kudankulam as eriacn&A-Uy IhJlinrestone, which

Dr" J.
L, . pRtNcl pA( r -

^Il1.lt:f lge 
of rngineerin[and Technolosy

Published online: 27 Septernber 20lB

Kinathukadavu, Coimbaio,. _ oqJ ;01

Assessing the shoreline trend changes in southern tip of lndia

classrfl the land and sea water bv and Sobal edge detection techniques are used to extract boundary line between land and water

body' The rate of changes between the period 1973 afi,2006has shown that, the average shoreline rate is accelerated in the study
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spatial and temporal correlation between beach and wave
processes: implications for bar-berm sediment transition

v. JoEvIvEK(E)''', N. CHANDRASEKAR', s. sariavaxAN', H. ANANDAKUMAR2, K. THANUSHK6DIT,
N. SUGUNA2, J. JAYA,

I centre lor GeoTechnology, Manonmaniam Sundaranar University, Abishekapatti, Tirunelveli 62iol2,Tamil Nadu, Inclia
2 Akshaya college ofEngineering and Technology, Kinathukadavu, Coimbatore 642109, Tamil Nadu. India

@ Higher Education Press and Springer-Verlag Berlin Heidelberg 2017

Abstract Investigation of a beach and its wave condi_
tions is highly requisite for un<lerstanding the physical
processes in a coast. This study composes spatial and
temporal correlation berween beach and'nearshore pro-
cesses along the extensive sandy beach of Nagapattinam
coast, southeast peninsular India. The data collection
includes beach profile, wave data, and intertidal sediment
samples for 2 years frorn January 2011 to January 2013.
The field data revealed significant variability in beach and
wave morphology during the norlheast (NE) and southwest
(SW) monsoon. However, the beach has been stabilized by
the reworking of sediment distribution during the calm
period. The changes in grain sorting and longshore
sediment transporl serve as a clear evidence of the
sediment migration that persevered between foreshore
and nearshore regions. The Empirical Orthogonal Function
(EOF) analysis and Canonical Corelarion Analysis (CCA)
were utilized to investigate the spatial and temporal
linkages between beach and nearshore criterions. The

outcome of the multivariate analysis unveiled that the
seasonal variations in the wave climate tends to influence
the bar berm sediment transition that is discemed in the
coast.

Keywords beach, nearshore, sandbar, grain size, empiri-
cal orlhogonal function, canonical conelation analysis

1" Introduction

The coastal region from the sea to the land can be divided
into five categories; offshore, nearshore, foreshore, back-
shore, and dune. Among these, the nearshore and the
foreshore are comparatively sensitive over a shoft period of

Received October 3, 2016; accepted March 15, 2017

time owing to the interaction bet,veen the beach and the
incoming waves (Shoft,2012). The nearshore is the zone

. in which the wave action yields breaking waves, longshore
curent, and littoral transport; in contrast to this the
foreshore zone lies between the mean low tide and the
seaward beach berm which controls the morphodynamic
state of the beach system. The seasonal trends have
influenced a fair trade-offbetween the beach and the swash
zone by means of cross-shore sediment transport. Such
transition yields the cyclic process of two coastal
environments: one is a flat berm with multiple sandbars
in the surf zone and the other is a developed berm but
absence of sandbars in the surf zone. This consequently
proved that a possible correlation exists berween the wave
clin.rate and the beach moryhology (Joevivek and Chan_

drasekar, 2014).The diverse studies confirm this staternent
by various modes of beach and wave dynamics studies.

Bascom (1953) carried out a study on temporal
correlatjon between the foreshore slope and sandbar
fomation along Carmel beach, Califomia. His flnding
insinuates that the beaches attained flat foreshore with

. multiple nearshore bars during the high energy wave
condition whereas steep foreshore with zero to one
nearshore bar during low energy wave condition. Core_
spondingly, Wright and Short (1934) categorized the beach
system as a reflective, intenr-rediate, and dissipative state
based on the monsoonal wave clirnate. while, in contrast to
that, Galvin (1968) proposed a semi-empirical fomula for
evaluating the breaking wave type in the nearshore
environment. Fascinatingly, the results of the beach

to the

Many studies have been focused on the spatial and
terr.rporal relationship between the beach and the nearshore

environment (e.g., Hunter et al., 1979; Araya-Vergara,

'Ie86;Xe^::."::mli:*

.,-.. ^,, p*tilc{pnl
olli'.:t:l 

!s, 
o i iilil'diii,, a'To *1,i,, ru,

Itnatnukadavu. Colmbstsre _G{A t0d

morphodynamic state and

E-n-rail : vjoevivek@gmail.com

of Bascom
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1. INTHODUCTION
Error occurs when output message is not sarne as input
messagc. When the data's transrnitting liom one system to
other system. noise (otherwise called as error) will occur.

Tlrat means logic 0 may change to logic I or lo.eic I may

change to logic 0. The error is detected and coffected bv
detector and con'ector'.

Error Datettitg Cotles.In tl.ansrnitter side while encocl_

ing the actual inttrrmation, the aclditional bits are adclcd to
actual information to detect the eror, such bits are callecl

an error-detccting code.

Errur Correclirtg Codes.In receiver side while decod_

ing, the error coffectiltg codcs are usecl to correct the error
which occuned in tire received information.

2. EXISTING SYSTEM
2.1. Hamming Codc

The Hanruring codela is one ol the Iinear er.ror detccting
and correcting codes. It is used to detect ald conect the

'Author to rvhont conrspondcnce should be addressctl.

J. CompuL Theor. Nanosci. 2017, Vol. 14, No. s

Journal of
Computati0nat and Theotetical Nanlscience

Vrl. 1,1. 1543-15,17. l0l7

Detection and correction of Multiple upsets in
Memories using Modified Decimal Matrix code

S. Kamatchil -, 
C. Vivekanandan2, and B. Thilagavathil

' 1 ECE, Akshaya College of Engg and Tech. Coinbatore 642109, lndia
2EEE, SNS Coilege of Engg and Tech, Colnbatore 641107, tndia

When the data's are travelling Jrom one syslem to another system the radiation in the space environ-
ment creates multiple upsets in the memories. These upsets can turn out to be a serious problem
in terms ol accuracy and perlorma-nce of the digital system. 1-he reliability of data transmrssion gets
severely affected by these errors. Therefore, it is essential to detect andtorrect the errors and pro-
tect the memories from data corruption. Hamming code can be used to prevent the multiple upsets
in memories by error detection and correction. But, the main disadvantage with lhat Hamming code
is that it can correct only single bit error. The other error detection correction code are more com-
plex and requires more area, power and delay, since the encoding and decoding circuits are more
complex The DMC is one type of ErIor detecting and correcting codes. tt requirei less area, power,
delay and also can be used lo detect and correct maximum errors. The DMC has high faulr lolerant
capability ln the DMC method more redundant bits was required and one combination of error could
not be detected and corrected. ln this paper redundant bits is reduced and the combinatjon of Error
which cannot be detected and corrected by DMC method, can be detected and corrected by Mod-
ified DMC method (MDMC) which integrates Electromagnetic Band-Gap (EBG). This MDMC was
applied in the cache memory. The informatron bits are efficiently transmitied through cache memory
through bloorn frlter and Error is detected and corrected by this Modified ovC mltnoc (MDMC).

Keywords: Error Detection (ED), Error correctjon (EC), Multiple upsets, Decimar Matrix code,
Modified DMC Method (MDMC).

m
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single ellor. It detects the erors but it corrects only one

error. The encocling and dccoding circ.uits r.c rror.e com-
. plex in Hantming code. The memory r.eliability is very

high w'hen cotnpare to the othel emx cletecting and cor_

recting codcs. In Hamrning code parity bits are to be cal_

culated ancl transnrifted rvith the original infbrmation.
Problent DL:suilttiort oJ' Hanming Code. One of the

main disadvantages of Hamrntng codcs is the fixed Hant-
rning distancc and thcre will bc a probJem in implementiug

cotlers lol large blocks. The lixecl Hantming distance of
Hanuling codes allows the detection ol two error bits ancl

has an ability to correct only a singlc error.

2.2. Dccimal Nlatrix Code

The itrftrrmation is scnding ljr;rn the transmitter.to lecerver.

side, the reccived inlbrrnation is not same as the original
iiformation, because the transrnitting informalion is been
sent thlor-rgh the ineinories. As the ntcntor.ies are working
in various environments, it r.vill be attbctcd by much type
of ray's exantple cosmic rays. So some types of upsets

can occllr. These upsets are nothing br.rt errors. Tliese

, P RINCIPAL
lksheya Collcge oflngineering and Trchnolosf

Kinalhukadavu ColmDdtrlrc c.. I l0g

upscts rre cllssi ficd
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IoT Based college Automation with Smart
classroom Integration tlsing Raspberry pi

V. Hemanthrajr. N. Dhamocliraran2, V. Mohankumarl
t Shdent, Akshaya cctllege oJ Engineer.ing anrtl Technolog,,, Cointbatore

2'3Assit Pro/bssor, Ak.shaya college of Enginiering and Technolog,,, Cointbatore

Abstract: this proiect focrtses on ocltieving college nutonrutiorr along witrr sntort clossroont inregratiott. In today,s worl,
trttlomolion' goining a lot of importonce and iot is becoming more poputor in1 by rtay; tltis projecrfocuses on smarr class rooms itr
college by instullitrg small internet connectecl devices in eoclt clossroom. Raspberry pi, is used os the broi, of tlte whole controlling

systenl An enbedded linux is used as the operoting $tslent and allotus us to make the clossroont smurt, o1jbring various s,.fhuare

ond leoching tools to be eosily installed' Python, a higlr-level prograntming language is ttsel to Ji:tch crata from clou, an,
inrplentent the control togic for conttolling the appliances in the clussroom Flosk, o micro web frontework is use, to develop trrc

buckend sen'er tpplictttion' sqtite3 is usecl to trutnoge the dato ltn cloud. Tlre ui lo control tlte appliances in the classroont is

developerl witlt moteriolize, a ft'amework ullotirig to tlevelop respotrsive materiol design.

Keyword: Automation, Rospberry pi, Linux, pylhon, Iot,

A. Iot (lnternet OfThings)

IoT (Internet of rhings) is inter-networking of physical devices, embedded systems, buildings, sensors, actuators and other sirnilar

devices to stay connected and exchange data. The IoT allows objects to be sensed or controlle<i remotely across existing network

infrastructu'e' creating opportunities for more direct integration oi the physical world into computer-based systems, an. resulting in

improved efficiency, accuracy and economic benefit in acldition to reducetl l.ruman intervention.

B. lntroduction To Raspberry pi
Raspberrypi is a on its own board computer that frnds its application in a wide range of [oT based ancl teaching applications. This tiny
piece ofelectronic device is capable ofstuffthat a PC does, like opening spreadsheets, powerpoint presentations, plalng games and

much more' At the same time it is also has 40 GPIO pins, which orr... to connect various sensors and actuators and work around

controlling physical things' The raspberry pi 3 features a Broadcom system on a chip (Soc), which includes an ARM compatible

central processing unit (cPU) and an on-chip graphics processing unit 1crru, a video core IV). CpU of 1.2 and,on board of 1 GB

RAM.

1) Existing l,Iethods. Shekhar H. et al discussed about the conoept of eliminatipg the black board and replacing them with the srnart

electric board is discussed[1]' Dong-oh Kang et al has clearly pointed the applying SoD (System on-Demand) technology to the

stnart class by resilient usage of smart devices like srnart phones and smart pads, which adopts I/o viftualization, syster.,

virtualization and application virtualization techniques[2]. M. Kim and N. y. chong focuses on ir

lilllHlt:,l:*:*;,'ffi1irur*l;;i;l*1,:{.*,hffi,::ilj:"t .Tffijui['dr*1$ii't&nt

2) smart classrooias Existing smart classrooms system more focuses 
", o."",uir* o,*i"i'a.,lr. oflteactring and learning experience

at the same time being a little rich to afford as it consists of a'PC integrated rvith the classrooms. The smart classroom system does

not allow controlling physicar appliances insi<ie the classroom througi software.

EO

I. INTRODUCTION

3) college Aulonnlion' PLC's are widely use<i fbr such large autor.,ation apprications. pLC can be Used to automate the

t) :t_a"::j:ii::::r_1.::::,1, 
and rt merely ofrers only automation, no smart teaching aids can be inrplementcd.

1) Propo.sed Systent:The shortcomings of old existing sy.terr.un ;;;;;;.;;ffi;il;; l

::::::l'T lld 
arso, extending the smart teaching aids. This project focuses on uslgg a sirgle_bpa

servethepurpose.Theproposedsystemoffersasmaftclassroomwithacompur[-iffif',fl$ffiffi

As the system also consists of an embedded system' the students also get expi 
Al{snayr urrege 0r tntrnt*rn* rnfl r etnn,r,r]ntrnftnnF

@IJRASET; All Rights are Reseived
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supervised machine learning techniques in cognitive radio
networks during cooperative spectrum handovers

H. Anandakumarlffi . K. Umamaheswari2

lleceived: l-5November20l6/Itcviseci: 27January20l7/Accepted: lTFebruary20lT
O Springer Science+Business Media New york 2017

Abstract Cognitive communication mociel perform the

investigation and surveillance of spectrum in cognitive radio

networks abetment in advertent primary users (pUs) and

in turn help in allocation of transmission space for sec_

ondary users (SUs). In ef'fbctive performance of regulation

of wireless channel handover strategy in cognitive comput-

ing systerrs, nerv computing r-r-rodels are desired in operating

set of tasks to process business model, and interact naturally

with humans or machine rather being progran.mred. Cogni-
tive wireless network are trained via arti{icial intelligence
(AI) and machine learning (ML) algorithms for dynamic pro_

cessing of spectrum handovers. They assist human experts

in making enhanced decisions by penetrating into the com_

plexity ofthe handovers. This paper focuses on learning and

reasoning f'eatures of cognitive radio (CR) by analyzing pri_

mary user (PU) and secondary user (SU) data communication

using home location register (l{LR) and visitor location re-q-

ister (VLR) darabase respectively. The SpecpSO is proposed

fbr optimizing handovers using supervisecl ntachine learning

technique fbr performing dynamic handover by adapting to

the environment and make smart decisions cornpared to the

traditional cooperative spectrum sensing (CSS) techniques.

E H. Anandakunar
anarrdakumar.psgtech @ grnail.com

K. Umamaheswari

Lrma @ irl.psgrech.ac, in

I Department ofComputer Science and Engineering, Akshaya

Collcge of Engineering and 1-echnology, Cointbatore.
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2 Dcparrment oflnfbrmation Technology, pSG College of
Technology, Coimbatore, Tantilnadu, India

Published online: 03 March 2017

Keyrvords Cognitive radio networks . Spectrum sensing .

Machine learning . Handovers . Huntan experts . pSO .

Coopcrative spectrun't

1 Introduction

Cognitive Radio (CR) is used to solve the spectmm uncler_

utilization problem and to sensc the radio environment to

detect spectrlllr-r holes in terrns of both time and dontain

[11. Cognitive radio technology intproves spectrum effi_

ciency by allowing the low-priority secondary users (SUs)

to opportunistically exploit the r_rnused licensed specrrum

of the high-priority primary users (pUs). Cognitive Radio

fircilitates etficient utilization of the raciio spectrum holcs by

secondary users and in providing a standard ancl consistent

conimnnication for all users in thc network. A user can avail

efflcient service availability by proper mobility management.

Mobility management in handovers inchtdes updating

location information in Visitor Location Register (VLR)

and storing routing information in Hotne Location Regis_

ter (HLR) of mobile users who are served by the system.

ilonventionai international regr-rlatory standards have been

built fbr an analog rnodel and are not optirnized fbr cogni_

tive networks [2]. Mobility management is classifled as the

fbllowing:

(r) Location Manugement is tl.re route tl.rat allows the net-

work to identify the correct location [3]. Location

rnSnagentcnt Uccttrs in lwo stugcs:

. ro, n t i o u,,pd;rftulg,c0 f;T *IJ"f"$,[f; D

one Location Area (LA) to .lnother

o Call delivery to the user querying network fbr loca_

tion inforrnation on the called Mobile Terminal (MT)

,l
,".,ffi1,1*,

PR INC IPA
llege ofInrineerinAlishaya Co

|/i--rr-.r , ,
g lnd Technology
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Evaluation of optimal wavelet filters for seismic wave analysis

V. J OE V I V EK,, .*, I..,' . CHANDR-{SEI(AR., R. JAYAN GON DAPERUMAL.
'Akshal;a Coile ge of Engineering and kchnology, Kincrthulcadovu, Coimbatore 642 109, India
'Centre.fbr GeaTechnology. Manonmaniant Srmtlarcutar Unit,ersiDt, Tinmelveli 627012 Intlia

'IlTdia hstitltte of Hiwalaltan Geologt, Dehrodun 2480()I, lnclirL
*Entai I ( Co rre.spond i rtg aulhor) : r,j oevivek(@,gntai /"com

Abstract: Wavelet signal processing is broadly used for analysis olnon-stationary data particularly, real-titne scisuric
signals. ln the geophysical analysis, nLurerous rvavelet tllters are developed to realize the signal characteristics by multi-
level spectral synthesis. llolvever, the selection oloptirnal rvavelet fan'rily and rvavelet fi1ter for setsrnic wave analysis is l
rnajor issue and no rationale exists for choosing the appropriate lvavelet filter. Our paper aims to solve this problem throu-qh

evaluating various wavelet filters by two computational analyses, the first one is a descriplive statistical measure ofspectral
synthesis ofseis:nic signals, and the second one is perfect reconstruction error oldifferent wavelet tllters. The test dataset

contains 520 san-rples, which include nounal tremors (i.e., grouncl motion signal rvith ambient vibrations), local-rnimng
blasts and earthqLtake signals. These signals rvere subjected to single level decornposition by adopling iIaar, Daubechies,
Symlet, Coiflet and Biorthogonal r.vavelets larnilies. Descliptive statistical measures (rrean. sta:rclai d cle viation, skew'ness

and kurtosis) are used to evaluate approxirnation (signal passcd through lou.pass filter) and detail (signal passed through
high pass filter) coefficients. Statistical results reveal applications ofthc descliptive statistics for characterising the seismic
signals and understanding the ground response. The analys.is olperf'ect reconstruction enor ofwavelets suggesting the

strength ofthe u,avelet filter is lclatecl to redncing the data redundancy. Bascd on these analysis. rve tbund that Daubechies
(db3 and db4), Syrrlet (syur3), Coiflet (Coill), and Biorthogonal (BIOR3.5 and BIOR5.5) a1'e the bcst wavclet filters to
perionn the seisrric signal analysis.

Keyrvords: Discrete wavelet transform (DWT), Seismic signal, Descriptive statistics, Signal decornposition and Matlab.
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