ENTREPRENEURSHIP DEVELOPMENT INSTITUTE OF INDIA

Near
Gm“:ll:;;-ﬂw Wia Ahwroecabod Airpuot B s Hikqn, P00, Dhat - 382 428, Dist, -« Gancdhtnagar,

Tel 4917923969153, 29960158, 2:
: L SH, 23N, 20960 )
: 4 Emal inlo@ulinda ory

Telefax + #91-79- 2399 104
Welnita 1 weanw addimdia o

Prakash Solankj

Faculty & “atsopal Propec LCosrdinaioe

EDIVDST-NIMAT/19-20/RLS-1/51 ]
Date: 047112019

SPEED POST

Dr. M. Subaschandrabose

Principal

Ceanesh College of Engi
ngineerin

Attur Main Road, Mettupati ’

Salem - 636 111

Tamil Maduy

Kind Attention: Prof, G, Vishalukshi, Associnte Professor Cum EDC Coordinator
Dear Sir,
2rihe 10
Sub: 1" Installment of Programmels Sanctioned under DST-NIMAT Project 2019-20
This is with reference to the A i
: greement signed between EDI and your organization for
conducting programme(s) under DST-NIMAT Project 2019-20 1o ereate techno-entreprencurs and

resource persons Lhrough Entreprencurship Development Programme Agency.

. As per 1F]1: Agreement, 80% of the sanctioned amount per programme is (o be released before
commencement of the programme(s). Accordingly, Rs. 16000/~ has been credited in your bank

. Becount on 23/10/2019. The detailed brake-up of the total amount |s as following:
i Sr. Programme / No. of Programme | 1" Installmes T
_ . 0 wper | Total Amount of the
hju. Activity Sanctioned Programme (Rs.) I'rogramme (Rs.)
EAC | 16000 - 16000/
Tatal 16000/
You are requested to please send us the receipt for the same,
Thanking you, with regards
Yours sincerely,
S
alanki
L 1) Copy of Agreement, 2) Copy of T & C
[ oNLE
L = .!'}".%h 3
Yo
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5, I Sareen
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B Bmiuliy & Frejeut s pvlee; VTS 080 5§

EPEEDR MOST
D M, Subascliand ralbose
Principal

CGanesls Callege of Engluceying
Ateur M Bood, Mettupani

Snler « 616 i
Tamil Maca
Kimad Attention: Pl G Vishnlakehi, Associste Professer Caen |13 Conwadinalon

Ilear Sir,

Bl S F-NIMAT Projeon 200920 S e pisn Order

Greclings froim Enticprescurslip Dovelopment Irasitute of lndia, Alenedshed”

This 42 with referasce (o your promemal o Floal o Fresbtiesn sToem | o) oesl =
the segle ol Motnal Selener & Teclwobogy Ut sprentun! vp Devebopeent Hosrd (NSTEDB),

Depantment of Scicnce and Tevhaology, Guvernment of India, New Defly

We are lappy o afonm you et e foflow og st | progrereres have been et ioned

hr, Aptivity / Mrogramme ) | Ma. | Amesunt In Lesenibnaa
M, | s
| | Emreprencurhip Awareness Camp (FAC) I | J0000 | As mentioned I
S— - | roposl

T.-.uji O i |

You are requested to please go through the enclosed Guidefines | Forms & Conditions as i s
mandatory te ollow the ane

Please sote that the i T f

I, Duly Signed Agreement
L. Duly Sizned *Terna & Coaditions™

1, Action Flan [Anncxure-l]
4. Bank Dietails [Annesnre-14]

The funds will be transferred through RTGSNEFT, Flose make sure that the sbove seid
documents must reach us as carly as possible, but net later than ONE MONTH of recane
this sanction letter. Mon receipt of the same may be eoasidered as your ugwillisgacus to "_LE

wp the prosramme{sk
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For any additional infermation,

Huhﬂ:.‘r l}q?zsnmm

o my

volleague

i Mobile: 09723816384 ).
We look forward 10 have 2 long term professional relationshin

Thanking yeu, with regards,

w

(5. 1. Sareen)
Encl:ma

Me

please contact either me (Emaxl [D:

Prakash

Solanki (Emad D)
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Phone - 044 - 2730 1408
Telefaxr - 044 - 22300 15%2

i 3 LIHIL SToed
SUNDBIGG Snfaiuwd AT PsuhITL |DhEn LDETE)
TAMIL NADU STATE COUNCIL FOR SCIENCE A

[Established by Gowernment ol T
e toarate af Toeohmial Ediscatian Caarnpeat,

ND TECHNOLOGY

arnlnadu]
Chenna - 500 025

Wel | weasw lanscslicin

E-mail ; ms tansest’= i,

in/ enquiry 1ansest® mec.im

Or. R. SRINIVASAN, w2 mo rics wact sy
Mseimibeior Gaog ol ary
Lt rig TNSCSTISPS2019.2006/

ey

FegutranDirectonDeaniPrincpal

all

Suly TNSCST-Student Progects 5

Procecdings senl-regardmg

I'lll

Tha

l"'lll'”'f Bl erncdessesd] Bestoseath U oo

unclen Sl Propect Sohesme (507021

farac g il the jir 'I“"'". A% JIrceCes g

ediplesidls o odiea sl

T hankaneg you

| Encl as above

>

| mes)

07 07 2021

<058 70 Prosec] Completmon cofilicale

n cerfibcate of your stogdents

tates councl and a 0 conbamnmrig

P you o deinbale the cemiicates 1o ihe
B !
I.‘-'f.-. | ]

_'Fl"-" F]

Member Secretary

/5
Ao
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DEVELOPMENT OF A ROBOTIC AIRBOAT FOR ONLINE WATER
QUALITY MONITORING IN LAKES

ABSTRACT

Mamtenanee of water resources through collection of water followed by laboratory analysis, is i
key factor in the measurement of waler quality. [n this paper, ke development. construction, and
implementation of o robong airbal 1o mesune walsT quality in lakes has been desenbedd. The
airbual was developed in the Torm of 2 mini-boa, in a fibergliss struclure, whose interior housed
i hattery. a Raspherry ' mini-computer, 2 Wi-Fi router Tor conmection e a notehook, tallel or
orm. The main contribiution of this wiotk

cell phone, and seawsors commected 1o the Arduine platl
wiler paranmelers inom severil

wis the development of an astlonomens system ol acquinng
perint= al the lagaoon,

INTROMUCTION

The traditional process of monitoring water qualiny v bascally composed of twa steps—a
munnl eollection of water samples at cach time imtersal amd lnhoratory analysis. The Matioanl
Waler Apency of Bravil {(NWA) operates 3 Basie water queality metwork wath 13400 points,
ptsmwide. smalyzing hasic paramelers s Inoas P01 slissalyed oy pen, and temperature. I s
paritimeters are obtained atematcally by omeans of multparameine probes, which e put i
contaet witl water. svonding collecton, transport, and amalysis of samples i Laborterics,
Ailulitpomally, aevonding o ihe Mattomal Water Canabits Asaessmenl Progeiam SO hwever,
there pre no stamladieed provedures for colleonon, fhe Tregueic o corlleenon, and analysis of
pnloriatnes, whiele pmpaaes e comtiparsan il resanlis amnl the shanig ol Sxperendes

F3ae e dlus lagck ot whamilaralisatuen "-'F-“'I"'!-' il bt ol vellectinom prrantls, LLETES lllul|ll1l.|-|11l.h|.':}-'
cant canse d stgmilicant vanabiley, depending on 1 nmbser of collection pomts, between the
cobeulated and the sctial resalls. In order By os creoane s prablem, o e ipoctant e Gy sl
the pliniimg of e collecnion pomits thal can elfectively represemt the lagoon, as well ws

implementl s cormec execuiion

OIJECTIVE OF THE STUDY

Considered pll, temperature, dissolved onyeen, amd water Iransparency 1o assess amd ontor
water quality. The amount ol exyeen Jdissobved, as well as pl and temperature, must be
monitored am real time so et i case of abrotmal concentrations of these parameters, corrective
actions vian be taken, since these paramelers imfluenee erowth. reprioduction, anad feed efficiency
The maintenance af walcr resources thiough water collection and labhoratory analysis, s oo kl_-":.-
factor iny (e mesirement of water qualiny [Tae mam abstacles w the alorenwentioned actions are
related 1o logistics, as i1 i a nual provess, and the wmansport and storage of the samples
requires strict procedures of hygiene and menimal human intervention,

WORKING

First, the software embedded i the boat was loaded into some computensed device, equipped
with 1 Wi-Fi connection, then the mission was named and the waypoints werne determined by the
operator. Onee these configarations were made. the boat was pul into the water and remunely
activated 10 stant the misswon, aulonomous]y. domyg the physical-chemcal analvsis of water ad

stering i in the database associated with its Latvude and Longitude coordimates. A1 the end of

{

] -
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e swissnon, the o retuarsed, sotomatically wmed-ofT the seredrve, and the opermtor could
penerate reports with the dota collected. For imitisl tests, the system was operated remotely and
masally, where the roate was random ond derermmned during the mssiann. During (e rosle, T
baal carricd ol the analyses and stored them s database. The repors were then valulatesd, i
oder 1o ponensly praphs of the collected points. Aler the ihal fests, the G5 navigation
slpritlim was develoged. s Hue bt started 1o navigate, muatonoemonsly, colleciing o, stoTing
theme m Ui digabase, and assocting each 1.||.'i|1l,'|minl with the GP'S coordinmes, thus, gencrating
more cognplete repons, inclwding the pragrammed trajectory versus e rnjectory cormied eut.

MATERIALS ASD METHONS

The swstem used commuonly purchased components, such as cardbowrd and Therglass, as well as
Arnduine open source lardwire and software, and a Raspberry P minicomputer, which provided
sy anlcprrl e andd mewdi Newtion ol the softwane and Tinmsare, duriru: it werilication amd
valiateon tests o the fiest step, she Bl of she bom was boill amld checked Tor baovaney, In the
secomal step, all the hardware material necessary for e electromie und mechameal comtrol of e
hatal wis Distedd, The acguered measoremiem <ensors ol the wiler parameters, curied oot e
caltheation of e Atlas sensars, usang e Srduime platform, which eccumed saiislactonly, besed
on the vilues of na calibratiom solubmns woth sl vanatims of two points,. Then o conducied
tests with che DML, the G5, the servoo ol the madden, the aciodive, amld il Lenpenaie scnson in
e plate Ruspherry e In tas phase, e protocol for commumnicatiens with the sensors wis
i||:n,:||.||l-,:|.|. lia the therad slep, Ehe coptrel softsware swoth access Bo the datnbose wis .;I.:w:lup.;l,l_
which proveded o preater control and monienng of e boat’s  luncionabity,  from the
configuration of the messton o the generation of repors

HESULTS

This prototyps pives pood resulis for an sutomatic fiebd walysis, o provide relevant dota on
I.'IFLH.HI copulinons, Along witls the 1,:~.|I-|||..'|.I beme s ol data collection mnd analyses. I oalso |:|.:|!'m
1oy unsberstanad the Biome amld the belavior of agquatic ammals in relation o witer pollution, in a
pricease wivs Provading a better evaluation of the Legooa.

CONCLUSION

Tlaes work desenbed the development. constrection, and smplementation of a robolie airhoat 1o
measure water quality an likes. This profofype gives goosd resulls for an autoematic Geld analysis,
fr s ke relevant dati an Bgeon conditions. Aleng witl the explici bemelits of data collectinn
amd analvses, other smpssrtanl contnbutons of his work ase—lis system belps o undeestnd the
biome and the behavior of aqualic animals i relotion o water pollution, in a2 precise way:
Providing a beter evalutionn of the Tagoon. In additeon. (e use of Wa=Fi, ¢ven with a Bimited
range. did mor cavse 2 loss of perfommance to the vebicle. The bom opered  entinely
antenvmansly, ireugh s embedded svstem, Tulfilling the mission desipned for 0. The data
eallectod was stored on board and tramsmitted to the s1ation, when it was swathin the Lt of the
Wi-Fi immesmission,

Guide; M, B, VIROD, ME;  Assistant Professor, Department of ECE, Ganesh College of
Engincering, Salem,
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SalemBG 11
i dmdam

Sub TNSCSET Pagaime ‘Student Project Schema’ - Conduct o Seminar-Cum-Cahibtian -
[vitaton extonded = jup,
With meference b the abave, the semenar-cum-Exhebition has been arranged on 107 and 207
JULY 2018 ot Walasalingam Academy of Education and Reasarch (Kalasalingam University),
Krishnankoil, Spvilliputhar-826126 1 reues) you 1okindly angure (hal one of the sluden: who &9 e
provect st come 10 Kinshmankod and present the findings of the project In the sermner  Modeis
peiaining to the paoject can be extibded and share your inncvalive ieas with others

The following points may please be noted:

*  The stugen musl report to coondinalar Dr R Ramalakshmi (9488468642 & AmaZkuacin | &
D N Nallamufu (8220471458 & niallamuthy Egmail com) Kalasalngam Acagemy of
Educabon and Reseach, Knshnankoil, Sriviliputhur-826126

* Accommadation and feod wil be provided from Ihe evening of 18" July 2019 1) tha evening 207
July J0180n the college hastel

= Only one stegent will be provided boarding and lodging in the College hostel Mo charmges need 1o
Do par Second sleepor class train fare / Actual Bus Govt, bus) fare (Up & Down) fram the
Flace ¢f sludy o Kalasalingam Academy of Education and Research, Snvilliputhur wl b
Proweied for one shudent of each project.

*  The student must be present on both the days iLe) 19" and 20™ JULY 2018,

»  The studen! shou'd make the oral presaniation within the allotted tma of 10 minutes and LCD
Projectons wall e provided

*  Request for spoale requizement for dizplay of project must be made in advance to the Ceg-
efanaioe ;

Cenficate will be glven to those who have done Lhe praject
Frizes wil be given to tha bes! presentation and best exhdn in each descipline

Those who li_u-: nol 5i4[mrlllnd the Utilization Certificate so far, kindly arrange to send the same
immediatety 'llldlhnl.ll any further dalay.

| request you 1o co-cperata in making this seminar-cum-exhibdion a successiul academic event

Thanking you,
o
o ™ rs faithfulty,
L ‘b‘\ s i
Y AN o 1 Ly
Y\ o |&
PREFCIPAL .
Gl Cobiscn, 3 B Member Secretary

Scanned by CamScanner



s
re 4
.ﬁ e ﬂ_ " —— - ®
L L]
i
IR T L " I
T g .-_...
} -.-Jl. : ; | .h
.-I =T N -
oE TR TR I PO S — : i _ _
7 = thils 3 At
oS Wy s0i-333 % Singmm i s e ! h
2= ) = il et ilils sane - Fliiotisi T ]
S = QR Y LR LR e
: et B
- -
IS & -_.; ad i i |

Scanned by CamScanner



it

AT eyrelebansis Gl i e’ ookl eI
& i, TAMILMADU STATE COUNCIL FOR SCIENCE AND TECHHNOLOGY
i (Eslathshed by CGowernmment of Tarbia)
Dircctarate of Technicat Educalen Campliis, Cheonat - GO0 05
Ph Od4.22301470 Telelax - 044-22301 502 waw lanscsl picn

Or R SRINIVASAN, M Sc. FhD FI1C.S. MACSIUSA],
Feamber Secretany

L1 No THSCST/SPS/ARZ01E-2018 10 02,2010
T

The Pnncipal

Gangsh College of Engineenng

Mettupath ;

Salem-G3E11T )

Sitdadam,

Sub: TMSCST - Student Project Scheme - 2018-2019 ~ approval
intimation—granl releasoe- rog.

Widh r.|35[:|-|lj1;:.l: lg fhe abowe scheme, the sl of propcls appraved by the Stale

Council i enclosed atong with terms ond  gondilons, Kindly read and ensure
conditians sech as submission of UC and scownal paper

adherence ta the lerms and
in fime it
Kindly find enclosced hara with e cheque lor the approved grant and disburse
the grant to the cancamed sludents nowgh the guides al the earles!.
Kindly send the utilisation certificale (format enclosed) and sommar paper

irel TAG-no 586G) on completion of the project.

Thanking you, :
Yours Taililully,

or)
M: e

Member Secritarny,

o ,J;ILH""I
Encl: a) Terms & Condilions (T&C) i
b} Format af Utilisation Certiicale {UC}
c) Cheque for Rs 7500/ No: 724385 di:18 02.2019.

. __.-'"'-;
Copy 1o Individon Guides~
Garash i il I ket
|'|-|'_1'_|" ..'l.'_ :-_..l.-I-L-I-_ ! '1‘: \
e h El TR 111 .~
Tk Lo
il =
i e Tl
—_— FA
. <
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AUTOMATIC WASTE SEGREGATOR AND
MONITORING SYSTEM

Simihibna K, Yhaling |
b Spudents, Dhgoae limawt of 10T,

famnesh € allege sl | egimeapimg, Salem  &MGT0

AHSTRACT

Rapad mcrease in populilion has leed 1oy improper waske imRagene FUNTEN LR L
crties anad urbomn arcas which las resulted o spreading of discases 10 e eatiriated rh
2012 thowrand tones of murcipal solid waste was pencrtad in India particularly in
Famulnsdo o 20007 The sepegadinn. TEmspun Fagiel lipge sered el nl winde fousd
b manaped properly b mimmize the mds o the puhhic, amd e cvapenment. An
eflicient method 1o divgaee the waste has heen desipned moonr progect, “autnmnatic
waste sepreeatne and mondenng ssstem . Hios paper propases. an atngmata LLHELE
seprcEane (A W sehich s 2 l_hl.'.":lrl_ Ay lee soddution fod o seprepafn syslemn af
howseholds, s that the wastes can be sent diecetly lor processing. Automatc winde
L2l | s VI 1% |_I|'_'-.|I_I'-|_IJ e =iort 1he waasle 1rls three muin cilc |-"||'||- ol I H r“lLl:l' r|.¢|.||I|L
nrganic and plastic, thereby making the waste management more etfective, Dl i
sensars ate added for monitosing wasie collection precess. The sensars wiitdhd e
placed in all the garbipre bins, When the parbage reaeches the level ol ghe sensor, en
the decation will be gven oo a rnurm;_m-ln.ullLr The micrcomtroller will pive
indscatiom 1o the driver of garhage collection truck by sending SM5 wing G5M
lechaoliogy.

Kevwanls: Awtomatic waste seprepalor, waste managemend, micrmoontroller, SMS,
CisM

INTRODUCTION

In Indis akenn 60 thowsand waaes of waste v being ponerated every year al
Salem corparation, Ten thousand wmnes of parhige 1w pencridod o meteopelithn
citics. The larfiille ol mest of these citics are averllowimyp with no space for [resh
garbape woste, The philosophy of “wasle manacment Bbierarchy ™ b boen idepted
by st nations as Lhe step for developimg municapal solid waste (5SW) manngcment
sIRECEICS

According to a sanitation sunvey called “Swachh Survekahan-2007" comducted
hy the ministry of urban deselopment under the swickh bhar mission, it s fonnd
that about S5 people in India face the problem af improper waste collection and
managemctl. Acconling o centre ol sciende and envirmment, inaovalive 1l|‘-5:-'h‘.-‘1|
and recycling methesls must b imfresd el et of Tand ] sites.

MOTIVATION

we hove proposed a oot cffective "Automalic washe  sepreping jwrml
mwsniloring sydem” for proper managemeil ol weanle. Aalaneifee wpsle eprepisler
cateporizes The wiste as plastic, mctallic of argemic. |he mositorng w5 lem lelps G
monpitor the waste collection pricess, The eommon methnd of wante dispeeal s by
unplanned and wncontoolled dumping at land D argas, This metlesd i hazardo 1
human health, plant and animal Dife. When the woste 1w wgregated o busse sireame
such as plastic. metallic and orpomc, the waste b o higler peatential of recovery, amd
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thew, reeveled and repsed. The orpame wasle s converned cither mio comipost or
mcthone-gas or boih, Compost can seplice demand for chencal femilners, and
Baopas com e owsed a5 a3 sowree of enerpy. The metal waste eould be reissed or
recveld, Fven i there are large scale fshiestrial waste seerevatons present, it is always
feasable W separate e waste at the source ftelf, The Besefit of doing so 05 that the
vecupational hizurd [or waste workers is reduced. Also. the separated waste could be
dincetly semt o the recveling and processing plant mstesd of sending it 1o the

segregation plant then o the recyeling plant.

WORKING

Ihe whole system a5 commlled by an Ardutne Une boand, All other pars like
ultrasonic sensors, mductive proximin sensor, DC motors, blower and electmmagena
are interfecesd 1o the Ardeing board The open clese mechamsm acts as g regulator
comgel the wiste th Gils omihe el A 12 % 10 weared mester receives inputs from
mucrogontiolbes e ineagor the clochwise sl anneg lock s sy moton of the mesen, A%
et potides, the molary notion e translated s lincae moten using a reck and porion
armmgermend. [ 20N s used s the myotor Enver [0 1o prosoale e evessany curmen? Lo
o wstior. Tlis enecluisisem is imteted ods il the slirasonie setear at tie iilet detects
i wanste, [ varraes the waste from inlet o outlet seetions Four 12V D0 geared molors
are ised oo mene the bell Inductive prouminy sensor hased on the eddy current
prancigle is Taed i the et poe s adernds the presence of metals i the waste. The
MY st Eivis ||I_|.'I|,'a|] il l:lltlfﬂ|1 i il e Y wnl el amd |I"J.'1l.'-.'ll 1 ,||.|r|r¢'||| i
ﬂl-'..' Wrvenee ol mwetal This ss fod g ingil thie e rosastmsller A kg |_L-|L|.'."\-|
{'r".".'ull';ll CITEY A castrvents anke maes o al o By s % Eiabad I M ke bas a T
-“"-"-"l'lhl_‘ atlai bl Loy ke swreor. Dhe '|'|'|.".'-|| il rrober 1a gasiawlgsd i eiigis of folal v ||||.
thie shafh per omte amd s temmed as RIS The pear avwmbls belps miwencasing the
LIRLEYRTEN amil il my Ll -;|'q.'-|.';| Losimy b wosreen ] cositiBanaloom ol PR TER T I TR
pialanr, b spoesd cos e mahseesd beoans slesiralsde giguee TThis concept where pers
Peslc e ke spsecad ol the veligle buf mwrease oks tongue s ko s pear seduction, The
P o wastks aver a Lian nge ol sobage Ve ligher the inpsir soltage more 1s ihe
RPN rokteoms peor munwse) ool e msdtor For cvample o the mtor saonks i the
gy o G0 0% 0wl e she least BEST a6 Y and masimums ot 128 The Blower
separabes phistie aor paper wastes whacl are Lighn seiptt By and seer sepasition s
Fowsed om their seight Due tooats igh densits and werght, wel wiste refuses o by
blown ofl even i the presence of a high spoed Bower This wechmgue i weed 10
disnnguash wet and des saste, A eelay will control ihe om and off of a high speed AU
Plower s Bilosyer |'|||1'|'|"._ ||'||,' szl .,,1||.r.-. armd dﬁ Weasde is Ueriveenr esifl gt thi |_1r:. |1||-|
Wer waste stavs on the bele e then Glls o7 due 1o grasits at the end of the el s 11
rolls Aetal wastes are separited by a robotic amm with an electnmaenet fved on the
arirt. Rl amn deliners s, accurate, and repeatable movement. The fobed femtures
arg huse potation, single plase shoulder. When the el s detected B e indisctive
prosamity sensor, the comvesor belt stops Control st 15 siven o robotic arm 1o
eninwt the mwtal byt electromagnet attacled o 0 and then e amoand FR0° asd
droop the melal particles e a bin Bobotic am menves with the help of two 12 %
pearad TM molors An clectromagnet = a device wsed 0 generale a mupnetic feld
with the help of an elecine cummem. Plectromagnet usually consists of 3 Lirge number
ol clesely spacad ms of ware that ereate the magnetic ficld, The wire tems are ofien
wirkiend around & muemetic core misde o a bermomiagisctg o lerrosnacnelic matenal
such as rons the moemseb core concenirates the magnetie Moy and -IIIJLl:\ T
o eriul magnet. The mamn adyantage of an elevimmagnet over 2 Permanent magnel
i% that the magneie feld can be guickls changed by controlling the amount of clecisc
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5 CONCLUSION

An automatic waste sepregator {AWS) which is a cheap. easy 10 use solution
for a segregation system al houschalds. so that e wastes can be semt directly for
processing. Automsic wasie segregator is desipned Lo sort the waste into three main
categonies namely: metallic, organie and  plastic,  thereby making the waswe
management more elfective. Ultrasonic sensors are added Tor monttonng waste
collection process, The sensors would be placed in all the parbage bins. When the
earhipe reaches the level of the sensor. then the indication will be given to 2
microcontroller. The microconiroller will pive indication to the dnver of parbage
ool lection tneck by sending SMS using GSM wehnology.

Cuide: e Manivannan, Assistan Prolessor, Department of ECE, Ganesh College of
Fnpineering. Mettupatty, Salem-636111.
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