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Abstract
Now a days the number of users of mobile phone are increasing exponentially, so it will
cause jamming in rthe nerworvk and require large bandwidrh So among promising rechnology
candidates to overcome this problem, cloud radio access network (C-HAN) used. C-RAN,
having one baseband unit (BBU) communicates with wusers through distributed Remote Radio
Heads (RRHs) .RRH are connected ro the BBU via high capabiliry. low larency fronthaul
links and performs soft relayving. The architecture of C RAN imposes a shoriage of fronthaul
bandwidth because raw I’Q samples are exchanged berween the RRIIs and the BRU, In BBU
different algovithms are used o improve rthe capacity, joint decompression and decoding

(JDD) and wyner ziv coding.

Reyweords: Cloud radio access nerworks. joimr decompression and decoding. BBU. RRH

INTRODUCTION

Cloud radio access network (C-RAN) has
been widely accepted as a new architecture
for futurc mobilc nctworks to sustain the

ever increasing demand in dara rate
12].-samply  speaking C-RAN 15 a
centralized, cloud computing-bascd

architecture for radio access networks that
supports 203, 3G, 4G and future wireless
commnuumication standards. C-RRAN consists
of one centralized Baseband Unit (BBU)
and a variety of distributed Remote Radio
Hcads (RRHs). it scrve wusers in a
geographical region. The advantage of C-
BAN over lraditional cellular. or radio
access nctworks (RAN) includes system
throughput improvement, high power
efficiency. and dynamie resource
managcment, which cventually result in
the cost-saving on capital expenditure and
operating expenditure [5].

or Radio
consist  of

Traditional cellular Access
Metworks (RAN), 1t many
complete basc stations. Each basc station
covers a tiny space, where as a cluster of
base stations provides coverage over a

continual spacc. Each basc station
processes and transmits its own signal 1o
and from  the mobils  terminal, and
forwards the data payload te and from the
mobile terminal and out w the core
network via  the backhaul. Each base
station has its cooling. backhaul
mansportation. backup battery, monitoring
system., and so on. Because of restricted
spectral  resources. network operators
reuse’ the frequency among different base
stations., which will cause interference
betweon neighbouring cells [6]

OWWIL

Cloud computing ic the hot topic for all
mformation technology investors. C-RAN
is used for boosting of data services and
applications. in wireless system mainly
uscd in voice, data c-mail. video Now a
days increasing demand of data services
and wusers C-HAN 15 used, earlier
traditional RAN was uscd. In traditional
RAN each basestation connects to fixed
number of antennas. the antenna cowver
small arca and capacity 1s limited by
interference. The main challenges are
requirement of large base station. base
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Absfracr

As reported by world health orgamization, breasf cancer is the mosi common camcer in
women and it caused large number of death fn world. Early diagrosis is the only solution ro
imcrease the survival rate. There are fwo early screeming plans for breast cancer: earlfy
detection and screening. Limited resources pararmeter with low health svstem is the main
reason_for dingnosing in the lare srages and should organize early diagnosis programs based
orn fmowiledge of the first signs and symproms. Mamy merhods are wused ro rest women ro
identiiv cancer before all sympfoms appear. Mammography is one of the methods i which an
A-rayveol the breast wused to detect and dicagrnose breast cancer nuomors. The tiny deposit of
calcium known as the micro-calcification can be derecrad by using scraoning mammmograrm
artd this calciffcartion someilimes represents e cancer. THis review dims fo compare different
method for defecting micro calcification in mamntegrant.

Keyvwards: Artificial neural nerwork, Micro-calciffcarion, Mammogram, Support vecror
machine, Wavelet Trarnsform

INTRODUCTION

A mammogram is an MA-ray image of
breast. Mammograms can be used to detect
breast cancer in women who hawve no sign
of the disease and are ENowil as Scresning
MANUNOEIanl. Screening manumogran
usually consist of two X-rav images or
images of two breast These immages are
used to detect the mumor which cannot be
felt and it also detects micro-caleification
which sometimes indicates the presence of
cancer. Mammmogram is also used to detect
cancer which shows some sign or
symptoms. This type of mammography is
called a diagnostic mammography. In
addition to one piece. signs of breast
cancer mav inclide breast pan. skin
thickening of the breast. nipple discharge.
of a change breast size or shape: however.
these signs may also be signs of benign
conditions.

A observed mammography cam also be
used to estimate changes im Screening
mammography or to visnalize breast tissue
when it i1s dafficult to get a screemng

mammogram due to conditions such as
presence of breast implants Prosthetic. The
same machimes are used for both types of
manumnography. Radiation firoma  the
MLANHTG Zra causes soie health problesn.
The continuous mammography will canse
other health problems._ However.
diagnostic mammography takes longer to
perform mammography screening and the
total radiatiom dose i1s greater because
more X-ray images are needed for getting
the sinus view from different angles. The
techmiciom may dewvelop a distrustfil area
to produce a detailed picture that can help
the doctor to make a specific diagnosis.

Fig: 1. an exa.mpf@ af micro-calcification
7 TRaTnTOSTaT

A woman bom today has about one m

cight chance of being diagnosed -with
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ORIGINALARTICLE

An Improved Classification System for Brain Tumours Using Wavelet Tramsform and
Neural Network
AS Dhas! | M Madheswaran®

ABSTRACT

This paper presents an improved classification system for brain lumowrs using wavelest frans-
form and newral network. The anisotropic diffision filter was used for image denoiring, and
the performance of the oriented rician neise reducing anisofropic diffision (ORNREAD) filier
was validated. The segmentation of the dencised fmage was carried out by fizzy c-mesans
clustering. The features were exiracted using symist and coiflet wavelsf trangforms, and the
Lavenberg-Marguardr algevithm based neural netwark was used to classify the magnetic resa-
nance (MR) images. Thiz classification technigue of MR images was tested and analysed with
existing metheds, and fts performance was found to be sarnisfactory with a classificafion accu-
racy gf 93.24%. The developed sysfem could assist physicians in classifying MR fmages for
better decision-making.

Keywords: Bramn tumour, fuozzry c-means, Levenberg-Marquardt algonthm, magnetic resonance images, neural net-
work, wavelet transform

Un sistema de clasificacion mejorade para los tumores cerebrales usando la

transformada de endeletas y la red neuronal
AS Dhas', M Madheswaran®

RESUMEN

Esfe arficule presentaun sistema de clasificacion mejorado para los tumores de cerebro usando
la wansformada de ondelstas (ransformada wavelet) v la ved neuronal El filtve de difisicn
anisoiropica fue uiilizado para la eliminacion del ruido de la imagen, v s valido el funcion-
amiente del filtro de difision anisetrdpica orientade a reducir &l ruide viciano (ORNRAD,
siglas en ingles). La segmeniacion de la imagen "desruidizada” (denoised) fue realizada medi-
anie el agrupamienio difuse c-means fuzzy, Las caracteristicas fileron extraidas usandeo las
trangformadar de ondeletas symlet v corflet, v la red nawonal basada en &l algoriimo de
Lavenberg-Mavguardr fues unlizada para clasificar las imdgenss de resonamcia magnética
(RA) imagenes. Esta fécnica de clasificacion de imagenes de RM fue probada v analizada con
métadas existenias, v se halld gue su rendimiento era safisfactoric con una precision de clasifi-

From: "Depariment of Elecoonics nd Communication Engineering, Comrespendence: Dr AS Dhas, Deparnonent of Elecwonpics aod
Vimal Tyothi Engineering College, Chemperi, Eanmor, §70632, Tndia Commmnication Engineernng, Vimal Fyothi Engineering Collegs,
and *Cenire for Besearch in Signal and Inaze Processing, Mahendm Chemperi, Kanmur, §T0632, India. Email: anto5751@gmail com
Engineering College, Mallassmudram. 37303, Iodia,
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Absfract

Epilepsy is a brain newrological disorder in which the braim activity becomes abnormal
causing wnusual behovior, wncontrollable ferking moverments, sensafion and sometfmes [oss
of awareness, affecting 71 million people world-wide. EleciroEncephaloGram (EEG) is used
fo measure the electro-neurological activify of the brain. When the Signal fo Noise Raiio
(SNR) of the mnoisy daia is fower than 048 the current seizure defection method cam’t
maintain a strong performance. The SNR of the noise datfa is below 0dB or negafive means
that EEG data is corrupted with serious [evals of noise..

dndex Terms: Electroencephalogram (EEG), Neural Network, specificity, accuracy,

sensitivity, Epileptic seizure, SNR

INTRODUCTION

Epilepsy 1s a common brain disorder after
migraine. In worldwide around 72 million
people have epilepsy, 1f makes epilepsv the
second OO electro-neurological
disorder after nmgrame [22]. It 15 a bram
dizorder that oconrs in mammalian species,
m both genders at all ages. especially
neonates and m agmg population In this
case probably more fSequently the bram
become more complex, 1 can cause a
variety of temporary changes in perception
and behavior such as the bram actividy

becones  abnormal  causing unusual
behavior, sensation. sometumes loss of
AWATENESS stare lankly, and

uncontrollable jerking movements of the
arms and legs. Epilepsy can be ordered
mto two, fractional’'general Partial
seizures: - they are delivered by and large
from a restricted limifed locale of the
cerebmm. and some of the time it might
radiate to other new regions. Based omn the
epilepsy patient’s response durng the
seizure period. partial epileptic seizure is
again divided immo simple and complex
[14]. Epilepsy detection plays a wvery

unportant role m mmproving the gquality of
life of epileptic patients.
Electroencephalogram (EEG), the prime
and more complex signal widely used for
the diagnosis of epiepsy. It represents
newro-physiologic activiiy of the bram

measured electrographically usmg
clectrode placed on the Scalp.
Electroencephalographuc  records, 15 a

relevant and most relevant tool'medmim
for the detection of neural disorders like
head mpury. tumor and epilepsy. Human
EEG they are reflected by oumerous ictal
patterns. epideptic seimares can typically
become evident as characteristic. Usually
rhvthnuic bram signals frequently
comeidmg with or precedent the earhest
observable changes in the behavior. Their
diagnosis at the begmning of ictal patterns
in the EEG can be used to begin detailed
detection process during seizures and to
diseriminate epileptic seizures ffom other
conditions with seizure-like symptoms
[23]. Around 90% of the previous work
has amm on developing sufficient and
important feature extraction method that

can find the most important @@Mf}ﬂ Verified
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A Critical Analysis on the Evolution in the E-Payment
System, Secuiry Risk, Threats and Vulnerability

Jermn Yomas
Ressarch Scholar

Visveswvaraya Technological University, Belagawvi,
Karmataka, India

ABSTRACT

At presant, poEpmment gysterm throuagh the intermer has bean
twending at the furows pace Thers are different ways amd
varieties of e-payment systems are emisting to facilitate ease of
ransaction ar the meest active securiny level Howewver, parallelly
the cyber-artacks soategies are growing st the adwvanced lewvel as
secumdily protecels. Im this research siudy, have analyzinz the
evoluton of e-psyment system and its ermunology followead by
o Fferert conemtomnml e-payTIment mechsnisms Alao
demonstrates lack of secunity provisions and solation stratezies.
The main comribution of the present sumvey smdy is providing
the landscape of digital e-payment system and its opportunities
for foiure e-commerce systems., Io the last bhave bnedly
dizrmszing and analyzing the Fandnlant mamsaction mams which
will become the benchmark for the development of secare e-
payment syshem

Keywords

Debit'Credit card, Ele<tronic Paysment System E-Cash
Transcstion, Mobile-Payement, Security, Secure E-Transscmon
(SET), QF code_

L. INTRODUCTION

With the fHist growth of the inrternet and information technolozy,
most of the consamers, as well 2z 8 vendor, are depending wpon
dlectroniccommerce (ie , E~commerce) system Tt is a procass
of buymg and selling the geods and services or fmancial
anzaction, over the mtermet [1]. For avsmmpls s-poymeant or
online payment, which is alse known s EDI (Electronic dsta
interchange). In the cmrent digital world, internet banking or e-
anking system has become most rapidly adopriing technologsy
for mmilriple purposes especially for online shopping, money
franszacton, e-ficket booking, and manwy more apphcabons. An e-
payment or 2-bankins system prowides 3 service to make a
financinl mamsaction for goods smd services vis an alectronic
swstem, withomt msing any cash or check The e-payment
technology has to place a new era owver the past decades owing to
the populsr online-baced shopping snd internet bamicing [2]. &g
mapid growth im the development of e-banking system can notice
the increasimg use of e-payvment system has provided tmemendouns
oppormnities snd services for the users. The services offerad
from the internar banking are becoming the prevalant meditom of
money fransactons amnd can be t=ken a5 major requirements
current financial mdostoy [3]. Ac of simplifying  e-banking
operations, fhess seryvices offer oy Ome aocess 10 banking
serwices [€]. As per the research report of [3], <29 perncentage of
online consumers accessed the e-bamking sites in the year 20173,
which iz a very low access rate [§].

In the e-banking systam | the essemtizl aspect is that establishing
the important tachmical infrastoctere, for exanple; E-paymment
system. Generzlly, E-payvment sysiem can be gmouped o

VIMAL JYOTHI ENGINEERING COLLEGE
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different categories; one is cash-based payment (e, Ecash and
pre-paid card) and secomd is account based payment system (i,
credit card, debit card, snd E-chack) The E-paymant process
mainly depends upon time and location, snd it happens with the
help of the smarm device that ic named 39 M-pasyment (mobila
payment) system. In this procedors, operstors amwi network
cammiers hawe 0 commuomicaste with banks or finsncial
mstitutiens, becanse, like example; cash-based payment systerm
often manasged over the accounts of citizens. In the sizbe SacboT,
there are mmluple enterprises o offer E-payvment for the cidzens
to protect the clecoonic payments iz made by government
organizations o pay Sor public services. Wirh the memendons
gromaih in the mformstieon & commmunicabion techmobogy (TCT),
mobile semices achisved broad coveragps and extensive uss, not
only helping in the puablic sector bmf alse in eConomic or
business activiries beooming essentizl service for Improwing
business revenue. According to ihe report of ARCOTEL [T].
mobile saccess surpasses 100%:, with the cowverage over 90%&@
thronghout the public region. In [#]. Ecnador financial insottion
estimated thar in the year 2014, l=ss tham 50%0 of the populstion
wme using e-banking ie no slernstive use of phycical money
DEVIINSTN .

The key factor of E-banking service is @ understand the
customer’s satisfacton and reguirements. To improve the E-
paviment system adopiion maie, the faciors which affect customer
sdophon mmst be better menagad [§]. Decpite the oage
mvestment made on intermet technologzy in the banking sector,
the case smdy shows that feww oustomers sSlthomegh following
physical money wransaction, sre reloctant o otlize the systam
This shows the ressarch reguired to Sgure out the infloencing
factors for the adopiom of epayment system [9]. Muthp]e
elacironic banking methods have bean explored to define the
factors inflnencing the customer’s adoption of E-payment. The
major influencmg factors are; Seubility durnng payment system,
peyvment operations, dats mEnagement, privacy and sysmemm
security [10]. Always, customsrs of E-psyment system fears
gbout using the intemet semvices for online money transaciions.
Ths major problem of tast scours when high sk is mwvolved.
Tharafore, secority and tust can be considered == a primary
fmctor miflwencing cwstomer cootentment m the use of E-
PEVIRSTIT

The establishment of M-payment system began mors than ten
years ago. However, in real scensrio adoption of ki-payment ig
quite differsnt. Till now, 70% of Indisn costomers sne beimg
aware of M-payment system, don’t adopting the technobogies.
The primnary reason for this lecs adoption rate is bacsusa of high
fear of prvacy and security h:mﬁmsigﬁm%'ﬁ
services [11]. With the adoption of mobule ones |

samvicas varisne applicatisns (MM-Peea) has bean
munuywm:hcanbeuuhmfmﬁmnﬂsluma

recharge, E-bill payments, and cash mpilmcfi:mrinC
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METAMATERIAL PATCH ANTENNA WITH PBG STRUCTURE TO
REDUCE SURFACE WAVE

ISUMAYYA BEEGAMV E P, 'MANDJ K O

-{_\{.TI!C]:L STUDENT, WVimal FTyothi Engincering Collage, Chempsari
“Acsistant Prefassor, Vimal Fyothi E:I:I.E.'i.‘llE:E.‘i.I:Lg College, Champerd
E-muail: "b-eegtmma':-'ﬁ-’q}gmau.:am, “koemanajkoianjec. aoin

Abstract - This paper pressnts a modified design of pasch antenns using an ardficial marerial called metamsterizl. The
Tesonatng frequency of 7.4 GHz parch amtenna with BT DUUFOID 583840 is the subsmane. The proposed antenms has & size of
3Zmm*28mm and thickness 31 mil. Microstip patch antenns has high advanmages like low profile, light weight, ommi-

directional and low-cost, but 1t also face some disadvantagss like low gxin low VSWE and presence of surfsce wave leads
to raduction of over sll performance . To overcoms these drawbacks nse metamsteris]l patch snrenna and Photondc band gsp
smwcmores _That will improve overall performance sz well 35 efficiency of the propossed parch antenns . Rectangnlar patch
and microsmip line feeding is also pressnt .Omn patch micro-trisngular pemem is nsing  that make the patch to metamatsrial
And on ground plane crossad crip lines are using  also on subsmane FBEG smacmire is nsing 1o reduce the presenca of surfsce

wwave. Propocad antenns is simulafing weing HFSS softwsra.

Eeywords- BMetamatarial, Micromiangles, PBG. VSWE |, Surface wavs_

L INTRODUCTION

Amntenna design is the emerging field of research to
change the future Microstrip patch antenma is one of
the mteresting area m antenna design due to 1ts
wonderfinl advantages like low profile light weight
ceasily compactable amd low-cost. Patch antennas
also face some disadvantages in there parameters ke
Lo gain low WSWEL and lowwy efficiency due to some
unmwvanted signals like surface waves, leaky waves efc
_Peszearches take 1t as a challenge to overcome these
drawbacks and getting new products every day. In
this paper, the proposed patch anterma has a size of
3loon*2fnom and thickmess of 3lmil. RET Dhooid
3880 is the substrate maaterial Due to the patterning
of patch as muoomangles and groumd plane with
crossed smip Ines make patch and ground plane to
metamaterial -

Metamaterial is an artificial material Tt cam't he
found natmally m earth Repeated pattern make any
metal or plastic to metamiaterial. Metamatenals show
negative refractve mdex too. Using these advantages
of metamatenals the proposed anfenna has nesabve
refractive index as well as hordzontal radiaion when
it place horizentally.

Appl:,'j.ug photomic band gap stmchre on substrate

near to patch area helps to reduce the presence of
surface waves. And that makes a highly efficient
patch antenna This concept 1s alse wsing m s
proposed metamaterial patch anfenna to reduce the
presence of surface wave.

The resonatng fTequency of proposed anfenma is

IT. ANTENNA DESIGN

For designing a patch antenna .it is very important to
find the operating fraquency of proposed patch
antenma After the decision of resonating frequency.
calculate the width and length of patch amferma by
equation mo [1] .

w="t [ (1)

.S \] e+l

The caleulation of £, . is given by the equation

1
Ereer = S 141227 2

Substitmimg the values of w, e and b

(E g pr— OFNG+0. T 64

Al = 0.41zh (Epedr— 02580 +0.8) @
Substitoting the values of £__o and £.
Left = o—— )

2 Eg apr—2 AW
The actual length of the antenna is given by,
L = Les — ZAL (3
III. ANTENNA STRUCTURE
A 32 mm*28 mm BT Dureid wath 2 side copper

coating 1s taken with subsitate thickness of 31 nml
The patch dimensioms are 16mm™* 12 mmrmmglﬂar

T.6GH=z and 1t lhies in X band. So i1t can be wsed for X patch .On patch microstnp lne pnttg]gls m:lﬂ-l:d -
band applications. HFSS soffware 1s using for make the patch to metamatersal as Verified
Metamarterial Patch Amterma with DEG Seacmure to Raduce Surfice Wave PrInCIpE“ VJ EC
VIMAL JYOTHI ENGINEERING COLLEGE Page 8 Of 28

CHEMPERI, KANNUR, KERELA



VIMAL JYOTHI

ENGINEERING COLLEGE

JYOTHI NAGAR, CHEMPERI - 670632, KANNUR, KERELA

Affiliated to APJ Abdul Kalam Technological University, Approved by AICTE
1SO 9001: 2015 Certified | Accredited by Institution of Engineers (India), NBA, NAAC
Ph: 0490 2212240, 2213399 Email: office@vjec.ac.in Website: www.vjec.ac.in

NAAC Cycle 2

Criterion: 3.3.1

7(2018-19)

Image & Signal Processing | Published: 15 May 2019

A Hybridized ELM for Automatic Micro Calcification

Detection in Mammogram Images Based on Multi-Scale

Features

Jayesh George Melekoodappattu ™ & Perumal Sankar Subbian

Journal of Medical Systems 43, Article number: 183 (2019) | Cite this article

424 Accesses | 25 Citations | Metrics

Abstract

Detection of masses and micro calcifications are a stimulating task for radiologists in digital
mammogram images. Radiologists using Computer Aided Detection (CAD) frameworks to find
the breast lesion. Micro calcification may be the early sign of breast cancer. There are different
kinds of methods used to detect and recognize micro calcification from mammogram images.

This paper presents an ELM (Extreme Learning Machine) algorithm for micro calcification

detection in digital mammogram images. The interference of mammographic image is

removed at the pre-processing stages. A multi-scale features are extracted by a feature

generation model. The performance did not improve by all extracted feature, therefore feature

selection is performed by nature-inspired optimization algorithm. At last, the hybridized ELM
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A Hybridized ELM for Automatic Micro Calcification Detection | updetes |

in Mammogram Images Based on Multi-Scale Features

Jayesh George Melekoodappattu' - Perumal Sankar Subbian?

Received: 12 March 2019 /f Accepted: 25 April 2019
) Springer Scence+Business Media, LLC, part of Springer Mature 2019

Abstract

Detection of masses and micro caleifications are a stimulating task for radiologists in digital mammogram images. Radiologists
using Computer Aided Detection (CAD) frameworks to find the breast lesion. Micro calcification may be the early sign of breast
cancer. There are different kinds of methods used to detect and recogmze micro calcification from mammogram images. This
paper presents an ELM (Extreme Learning Machine) algorithm for micro calcification detection in digital mammogram images.
The interference of mammographic image 1s removed at the pre-processing stages. A multi-scale features are extracted by a
feature generation model. The performance did not improve by all extracted feature, therefore feature selection is performed by
nature-inspired optimization algorithm. At last, the hybnidized ELM classifier taken the selected optimal features to classify
malignant from benign micro calcifications. The proposed work 15 compared with vanous classifiers and it shown better
performance in training time, sensitivity, specificity and accuracy. The existing approaches considered here are SVM (Support
Vector Machine) and NB (MNaive Bayes classifier). The proposed detection system provides 99.04% accuracy which is the better
performance than the existing approaches. The optimal selection of feature vectors and the efficient classifier improves the
performance of proposed system. Results illustrate the classification performance is better when compared with several other
classification approaches.

Keywords Mammography - Micro caleification - Extreme Learning Machine - Feature selection - Classification - FOA

Introduction mammogram is considered to be the main method which
can sense 85 to 90% of all breast canmsé?éng{ﬁ ‘Nioterified
Mammography is an X-ray based imaging model which is  is the main onigin of growth of malicious cells =/ e
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MICROGRIDS -AFUTURE SMART GRID DESIGN

Mz Thrichna Javargy, Prof & Justin Sunil Dhas
ABSTRACT

Microgrid iz the small scale power grid with a bunch of manifold diztribured generarers (DGz) thar supply slscrvical enerey to consumers. The main components includs loads, DER:,
master contreller, smart switchss, protective devices, a5 wall az commumication, control and auromarion syotems [1]. Two main conrrol techniguss used in microgrids are hierarchical
control and diztributed contral structures. Both conrrols strustures empower conzistent and rezowceful opsvation for microgrids. Different measures heve been developed 1o improve the
negative effects af the voltage disturbance and to moderare the power quality complications. 4 microgrid can able to epevats moreover in grid- connected o automomous (izlanded) mode:.
Llanding can have undesivabls impacts on system operation ar well ar sqfety izzues Mot detected and configured on tims. Within the smartgrid concept microgrids have been propoced az
ngvel distriburion nenwork architecturs.

FULL TEXT:
POF 3]

REFERENCES
Sina Parhizi, Hossemn Lotfl, Amm Khodael, Shay Balramirad. "3tate of the Art i Research on Microgrids: A Review”, [EEE Accass, 2013

en wikipadia.org

Alreza Majzoobi, Amin Khodaat. "Application of Microgrids in Supporting Distribution Grid Flesability”, IEEE Transactions on Power Systams, 2017,
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L i =ay , Wimal Jyothi Engineering College, Chemp...

4 Download citation ‘ ‘ @ Copy link

Abstract

The future of renewable enargy Is so demand as it relates more with the scarcity of the
bio-fuels and other petroleum products. The usage of such a part is aided for the
conventional production of electric power. The generation of electricity cost alotas it is
highly used for the day to day needs. A reliable indigenous production of electnc power is
from the application or introduction of the photovoltaic system. The main region where the
PY =system leads behind is especially on the shaded conditions. The shading effect
reduces the output efficiency of the solar cell and it leads to some fixed losses. This paper
proposes a novel PV structure configuration that has the capacity to reduce the effect of
partial shading by changing the MPPT control algonthm and an additional sub algorithm.
This paper describes the lateral effect of the partial shading and the introduction of the
step by step control topology which aids the MPP with the PID for obtaining the optimal
output irespective of optimal load current with a stable DC output. The practical problems
of loop delay, feedback noise, feedback filtening and deadbeat controller parameters
sensitivity are investigated by linear analysis simulation, experimental implementation and
non linear model analysis. This paper presented the simulation, implementation and
performance of dead beat control. © 2018, Institute of Advanced Scientific Research, Inc..

All nghts reserved.
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Brain tumor detection and segmentation using a
wrapper based genetic algorithm for optimized feature
set

S. U. Aswathy E, G. Glan Devadhas & S. S. Kumar

Cluster Computing 22, 13369-13380 (2019) | Cite this article
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Abstract

The work here intends to develop an algorithm for optimizing the available feature set for
identifying tumor from brain MRI images. A set of features are selected based on texture
features. From the large set of features relevant features would be selected using wrapper
approach. Further, an optimized subset of the relevant features is generated with the help of
Genetic Algorithm. The machine learning with support vector machine algorithm is used for
detection and segmentation of tumors in the brain MRI image acquired. The superiority of the
algorithm is established by comparing it with the state of the art algorithms such as level set
method and fuzzy based methods. The authors are using performance measurement tools

including manual segmentation and volume based tools for validating the claim.
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Emerging Techniques and Trends in DNA Cryptography

Shilna George, Biji C.L., Achuthsankar 5. Nzir, Akhila Mathew

Abstract

Abstract: This paper reviews recent research trends and metheods in the field of DNA cryptography. An attempt is made to introduce biological
background and the literature concerning the various DNA cryptography technigues mainly comes under Pseudo DNA cryptography and DNA
steganography based on biomolecular operations. The paper explains some of the key algonthms in designing Pseudo DNA cryptographic scheme
such as (i) DNA Insertion, (i) DNA Substitution and (i) DNA Complementary pair method. Later it comes with the approaches adapted in DNA
steganography based on biomolecular operations like Polymerase chain reaction (PCR) based DNA steganography, DNA microdot technology, and DNA
steganography using recombinant DNA technology. The paper further does a comparative analysis on these methods and argues the vanous
challenges involved in biomolecular operations while desianing the DNA ciphers.

Keywords: DNA cryptography, Pseudo DNA cryptography, DNA steganography, PCR, DNA Microdot, Recombinant DNA

Cite this Article: Shilpa George, Biji C.L, Achuthsankar 5. Nair, Akhila Mathew. Emerging Technigues and Trends in DNA Cryptography. Journal of
Computer Technology & Applications, 2019; 10(3): 29-41p.
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Survey on Static and Dynamic Hand Gesture

Recognition Techniques

Ophelia M', Keerthijith P*

" *Department of Computer Science and Engineering, Vimal Jvothi College of Engineering, Chemperi, Kerala-670632, India

Abstract: A hand gesture recognition system provides a natural way of non-verbal communication. Human Computer Inter-action
mostly involves hand gestures. Vision-based hand gestiure recognition technigues have many advantages over traditional devices, giving
users a comfortable and more infuitive way of communication between a human and a computer. Hand gestures are of two fypes: Static
fand gestures and Dynamic hand gestures. Hand gestures which can be either static or dynamic, for hisman compiter inferaction is an
area of active research and with many numerous possible applications. This survey deseribes different systems used for gesture

recognition. This paper presents o literatiere review ont various gesture récognition methods.

Keywords: Cyber-Glove, Dynamic gesture, Human-Computer Interaction, Gestures, Posture, Skin color detection, Static gestures

1. Introduction “vocabulary” of actions 1s defined, that can easily be
recogmized based on the active contour shape and mobon,
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ISSN: 2277-3878 (Online), Volume-8, Issue-1, May 2019

Elm Based Detection of Micro-Calcification
in Mammogram using Glcm Features

Jayesh George Melekoodappatiu, Perumal Sankar Subbian

Abstract: The breast is made up of many different types of
tissue and cells. When the cells in the breast grow or change
abnormally and it is called breast cancer. Most breast cancers
occir in women whe are over the age of fifty. Calcification is the
main causes of breast cancer. The deposit of calcinm in breast
tissue is known as calcification. And it is wo types, Micro-
calcification and macro-calcification. Large calciim deposits
represent  the  macro-calcification  which  may  relate  fo
noen-cancerons. The tiny white dots on mammaogram represent the
miicro-calcification which is the earliest stage of breast cancer and
the calcification can be found in different shapes. Mammiography
is the one of the method fo determine the breast cancer. In this
paper we are determining the micro- calcification in mammogram
using different steps which include preprocessing, enhancement,
Seatsire extraction, féatire selection and the classification.

Index Terms: Extreme learning machine, Global Swarm
Optimization ,Gray fevel co- occurrence matrix Mammography.

I. INTRODUCTION

Each vyear in the world lots of women are learned that they
have breast malignancy. The incidence of breast malignancy
decreasing so as the death rate also decreases. The increased
cure rate can be attributed to effective surgical and medical
treatment also early find out of breast cancer plays an
important role| 1]. The size of the breast tumor is detected by
annual mammogram 1s very small compared to the size of a

VIMAL JYOTHI ENGINEERING COLLEGE

CHEMPERI, KANNUR, KERELA

cancer 15 developed mside this milk channel. non-invasive
and invasive are the two types of breast malignancy. In non-
invasive cancers the ducts fill with the cancer cells but there is
no evidence of the cancer outside of the ducts. The medical
term for this 1s Duetal carcinoma insitu [5].

A surgical strategy to remove the cancer 15 highly hikely to
result in a cure with invasive breast cancer cells have broken
down the wall of the duct and are found in the fatty part of the
breast.

Chasat wall

Fig. 1: Breast Tissue
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ISSN: 2278-3075, Volume-8 Issue-10, August 2019

Experimental Analysis and Effects of Gasoline
as an Additive in Compression Ignition Engine

Appu Kurian, Rameshan K.P, Ryne P.M, Benphil C Mathew

Abstract: A compression ignition engine is a sorf of engine
where the fuel nifized is diesel In this current study, varieus
influences on petrol-diesel mixiure have been introduced in a
miono clinder vertical diesel engine and investigated factually for
varions stages. Denonement of 0%, 4%, 8% ond 12 % of gasoline
by volume is varied with diesel and the onfcomes has been
registered with the foundation of test perceptions af I500(rpm ).
it of various trial experimental outcormies, it (5 found out that,
with the addition of gasoling fuel the real brake -power output
rises af the rate of 4-9% and alse the brake specific fuel
consumption reduces by relatively 6%. Also, the study found out
that increase in the volume fraction of gasoline decreases the fuel

domeite  enrfnee fencinn and Finsmatic vieeacife Tn additiaon rhe
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Under the classification of Internal Combustion Engines, a
Diesel engine plays the role of one of the most dynamic higquid
fuel combustion prime movers. However, on the other side, a
diesel engine experiences vanous disadvantages. One of the
disadvantages 15 their limited speed range, particularly for
high terrain and heavy load vehicle applications. Because of
ignition delay, the rotational speed (rpm) of CI engine 15 not
applicable for higher levels [3]. Due to this reason and also
the various accoutrements such as low equivalence ratios,
tremendous pressure differences, ete, normally a diesel
engine 15 much heavier than gasoline engine of equivalent
power [4]. Meanwhile, the Ignition delay period shall be
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Modeling of a Gasifier Using Cycle-Tempo for SOFC
Applications

Sarath Pappinisseri’-*, Privak Nellikka Kandiyan™ ", Vasanth Parthasarathy™ < and
John Tharappel Devasya®

Miech stwdent, Gove. College of Engineering Kannur, Kerala, Tndia.
* Assistant Professor, Govi. College of Engineering Kanmer, Kerala, fndia.
'Past Do Sfedlow, TU Delfi, Netherlammnds.
{Professor, Govi. College of Engineering Kannur, Kevala, India,

‘fuﬂﬁpmgding author: sarathpf3 G gmail com
"privak mexiE gmail com
“hvasamabaim gmail com

Abstruct. Gasilier-20FC system 15 an excellent chosce for wasle o energy conversion. Optimeratson of process
parameier 5 an issue faced mosuch complex energy systems. CYCLE-TEMPO 15 the world leading software used for
thermodymamic analysis of energy systems. In this paper a downdrafl gasifier is modelled using CYCLE-TEMPD and
process parameler like equivalence ratio are optimized for maximum yield. Three agncullural residuwes. namely coconut
shell, rubber wood and bamboo which are locally avalable were tested as a feed. Gasifier model 1s validated using a
downdrali gasilier expermmental setup. Gasifser 15 then micgrated with a S0FC umit. From the simulation carmed out i
was lound that the coconut shell will be the best biomass for quahty syngas producton at an equivalent ratio of (L2, But
the syngas contaimn eiber impurnties so that gas cleaning = necessary and the puntied syngas can be suppbed to the sohd
oxicle fisel cell (SOFC).

INTRODUCTION

Bimmass gasification is the thermochemical conversion of biomass feed stocks into combustible gas, It is the
major contender for conversion of waste to energy apart from biomethanation. Unlike other renewable sousces of
cncrgy, as wind and photovoltaic, the bio energy sector is characterized by a high level of complexity, due 1o the
close mteractbon between industry and the agro-forestry field. The erucial problem is a lack of bionsass markets,
primarily becanse of a scarce demand, and a lack of conversion plants able to use this potentially available encrgy
source, However, the use of biomass in the heat and power gencration is bocoming more and more common.
Modeling of gasifier-S0FC systems are very much of importance for optimizing the parameters and cxperimenting
such systems for a wide range are not possible due to cost and other practical limitations.

Fortunato ef al. [1] modeled a downdraft gasifier in cyele tempo in which pyrolysis, exidation and reduction
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BIOMASS DENSIFICATION OF AHL POWDER
MECHANICAL PROPERTIES USING RSM

Sango.S.L* Brucely.Y”, Christopher Ezhil Singh.S", Sankar.C?, Mary Little
Flower.T%, Smitha.R} Krishna Sharma.R?,
*Department of Mechanical Engineering, C.5.I Institute of Technology,
Kanyakumari, India.

*Department of Mechanical Engineering, DMI - ST. JOHN THE BAPTIST
UNIVERSITY, Lilongwe Campus, Mangochi, Malawi.
““Department of Mechanical Engineering, Vimal Jyothi Engineering College,
Kerala, India.

Department of Mechanical Engineering, PSN College of Engineering and
Technology, Tirunelveli-627152, Tamilnadu, India.
*Department of Electronics and Communication Engineering, $t Xavier's Catholic
College of Engineering, Nagercoil, India.

‘Department of Physics, Lakshmipuram College of Arts and Science, Neyoor,
India.

‘Department of Physics, S.T.Hindu College, Nagercoil, India.
*Corresponding Author: Ph.No:+918300352566, E-mail.ID:
edbertefren0420@gmail.com

Abstract

The study of agricultural wastes into biomass is an approach on the way to
the growth of alternative energy sources. Artocarpus Heterophyllus Leaves (AHL)
powder can be utilized as an alternative energy source to coal. Densification of

scum’s depends upon its physical properties and process parameters. In this article
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S.L.Sango', Y Brucely’, G.Glan Devadhas’, S.Christopher Ezhil Singh”, T Mary Little
Flower', R Smitha’, R. Krishna Sharma®,

'Department of Mechanical Engineering, C.S.1 Institute of Technology, Thovalai, India.
2]Z!»;-,fpartmnent of Mechanical Engineering, St.John The Baptist University, Lilongwe
Campus, Malawi (Central Africa).

"Department of Applied Electronics and Instrumentation Engineering, Vimal Jyothi
Engineering College, Chemperi, Kannur, Kerala, India.
¥Department of Mechanical Engineering, Vimal Jyothi Engineering College, Chemperi,
Kannur, Kerala, India.

*Department of Electronics and Communication Engineering, St. Xavier’s Catholic
College of Engineering, Magercoil, India.

*Department of Physics, Lakshmipuram College of Arts and Science, Neyoor, India.

F‘lll'f_'|'J~a.1'tmnz|:|t of Physics, 5. T.Hindu College, Magercoil, India.
*Corresponding Author: Ph.No:+918300352566 E-mail ID:
edbertefren(l42(a gmail.com

ABSTRACT

Biomass briquettes replace fossil fuels such as coal or oil and have versatile
relevance’s in emergent countries. These briquettes are a renewable energy source and
limit the carbon emission to the atmosphere. We use Artocarphus Heterophyllus leaves
iAHL), a kind of waste collected from the Jack fruit tree mainly from village side. In

order to make selection, the properties of the material taken and the cost of the binder
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Grid frequency regulation by hybrid system using energy storage system

Aug 2019 | by M Pradeep Kumar, S. Durairaj and P. Sridharan

Mowadays, wind and solar power are one of the greatest demand in the electricity market. Due to the
inherent variability and uncertainty in grid frequency, a combination of the hybrid system of wind, solar,
thermal and ESS brings numerous difficulties in power systems, particularly when generation is not
equal to demand. Power systems possess a lot of difficulties like quality, stability, and reliability. In this
paper, grid frequency is regulated by means of a hybrid system of wind and solar power with batteries
(ESS). The use of energy storage system seems to be one of the best solutions in the power system

network. The model of the power system studied in this paper is established on the MATLAB/SIMULINK

platform.
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Abstract

Detection of masses and micro calcifications are a stimulating task for radiologists in digital

mammogram images. Radiologists using Computer Aided Detection (CAD) frameworks to find

the breast lesion. Micro caleification may be the early sign of breast cancer. There are different

kinds of methods used to detect and recognize micro calcification from mammogram images.

This paper presents an ELM (Extreme Learning Machine) algorithm for micro caleification

detection in digital mammogram images. The interference of mammographic image is

removed at the pre-processing stages. A multi-scale features are extracted by a feature

generation model. The performance did not improve by all extracted feature, therefore feature

selection is performed by nature-inspired optimization algorithm. At last, the hyvbridized ELM

classifier taken the selected optimal features to classify malignant from benign micro

caleifications. The proposed work is compared with various classifiers and it shown better

performance in training time, sensitivity, specificity and accuracy. The existing approaches
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Automatic diagnosis of diabetic retinopathy with the aid of
adaptive average filtering with optimized deep convolutional
neural network
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Abstract

The most effective treatment for diabetic retinopathy (DR) is the early detection through
regular screening, which is critical for a better prognosis. Automatic screening of the
images would assist the physicians in diagnosing the condition of patients easily and
accurately. This condition searches out for special importance of image processing
technology in the way of processing the retinal fundus images. Accordingly, this article
plans to develop an automatic DR detection model with the aid of three main stages like
(a) image preprocessing. (b) blood vessel segmentation, and (c) classification. The
preprocessing phase includes two steps: conversion of RGE to Lab, and contrast
enhancement. The Histogram equalization process is done using the contrast
enhancement of an image. To the next of preprocessing. the segmentation phase starts
with a valuable procedure. It includes (a), thresholding the contrast-enhanced and filtered
images, (b) thresholding the keypoints of contrast-enhanced and filtered images, and (c)
adding both thresholded binary images. Here, the filtering process is performed by
proposed adaptive average filtering. where the filter coefficients are tuned or optimized
by an improved meta-heuristic algorithm called fitness probability-based C50 (FP-C50).
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Analysis of pH Neutralization Using ANFIS based Queuing Algorithm

& T. Pravin Rose and Dr.G. Glan Devadhas

Abstract

A novel Queuing systems (QS) is used in everyday life and all industries, business areas. In our existing systems has two problems, first

one is time and cost optimization, and second one is not been sufficiently explored. This especially applies to logistics systems, where a
large number of transportation and storage units appear. In this paper, the optimization technique is used, which is important to pH

neutralization process. The objective of this work is to develop an ANFIS (Adaptive neuro-fuzzy inference system) model in a pH
neutralization process for defining QS optimization parameters. This techniques directly affects the efficiency of the system, but also
improve the overall costs that this system. The developed ANFIS model was compared to the existing system with a mathematical model

through a sensitivity analysis, simulation provides a optimize analysis. Then the mathematical model showed outstanding results, which

justifies its development and application.
& Volume 11 | 06-Special Issue

%1 Pages: 1610-1617
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Fractional order controller design for SEPIC
converter using metaheuristic algorithm

R. Senthilkumar®* and G. Justin Sunil Dhas

Department of Electrical and Electronics Engineering, Vimal Jvorhi Engineering College, Kanmnur, India

Abstract. Fractional order proportional. Integral and a derivative controller is a special kind of controller which is used to
regulate the owtput voltage of a class of sepic converter to the desired level. Tuning of fractional Proportional, Integral and
Derivative controller (FOPID) is achieved by different metaheuristic algorithm and the optimization performance target is
chosen as minimizing the integral square error (ISE). This paper presents a performance analysis of Single Ended Primary
Inductance Converter (SEPIC) by time response specifications such as rise time, settling time and steady-state error and
further, the results are compared with the controllers designed by Genetic Algorithm (GA), Particle Swarm Optimization
(P50O) and Queen Bee based Genetic Algorithm (QBGA). The design and implementation of fractional order controller
for a closed loop control of converter is done by utilizing a MATLAB/SIMULINK environment. Results show that QBGA
algorithm exhibit better performance as compared to other optimization technique for veltage mode controller in terms of
disturbance rejection.

Keywords: SEPIC converter, fractional PID controller, GA, PSO., QBGA

1. Imtroduction Generally, the sepic converters are inherently

nonlinear characteristics due to the operation of

DC-DC converters have been widely used in indus-
trial applications such as communication equipment.
computer systems. electric vehicle charging and DC
motor drives due to its buck-boost abilities. There are
different types of DC converters such as boost, buck.
and buck-boost converters are required for different
applications. Buck-boost converter has an inverted
output, high voltage stress and pulsating input cur-
rent. These drawbacks can be overcome by SEPIC
converter. The SEPIC converter is a type of DC-DC
converter allowing the voltage at its cutput to be less
than, greater than, or equal to that of its input with the
ability to provide moninverting polarity with respect
to the input voltage. This converter acts as a buck-
boost converter due to its voltage gain flexibility. By
varying the duty cycle of the converter from O to 1
the output voltage can be varied.

*Corresponding author. B, Senthilkumar, Department of Elec-
trical and Electronics Engineering. Wimal Jyothi Engineering
College, Kannur, India. E-mail: rsenthilkumarpe @ gmail.com.

switching devices and load variations. The response
of the sepic converter is easily influenced by external
disturbances. The SEPIC converter shown in Fig. 1
has two inductors, two capacitors and a power switch
thus it is a fourth order nonlinear system and also
exhibits nonminimum phase system. Due to these
nonlinearities, the stability analysis. designing and
evaluating the controllers are difficult. The converter
1s stable when operating under nominal operating
conditions for small perturbation in lineanzed and
small signal model [1]. Many controlling techniques
like shiding mode, back stepping can be used for
nonminimal phase systems while for minimal phase
systems modal reference adaptive control technique
i= required [2]. The transfer function of the new
inverter topology for the positive and negative cycle
is derived and the control to output transfer func-
tion is analyzed using root locus [3]. The root locus
method 1s studied for varnation in components value
to determine the shift of the poles and zeros of the

1064-1246/ 18753500 & 2018 — 108 Press and the avthors. All nghts reserved
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Watermarking Schemes for High Security with

Applications and Attacks:
Open Issues

Research Challenges and
L)

Crvisch Fap
upHEaTas

Rahul Ajithkumar, K. Satvanarayan Reddy, G.Glan Devadhas

Abstract: Recently, the growth of the internet is increased day
by day alse the digital defa such as videos, images and andio
availability to the public get increased rapidly. The society
reguired intellectival praperty protection. To protéct the wmiedia
Srom  other attock intruders and avoeid business foss is the
requirement of digital media produced. Introdiucing watermarks
cant be useful fo safeguard copyright. In this review an effort is
made fo explore various aspects of watermarking, algorithms
used, and fo carry out o comparative sindy of these fechnigues
based on their classifications.

Keywards: Watermarking, Capacity, Robusi,
PCA, Spread Spectrim

DCT, DWT,

I INTRODUCTION
With the usage of any digital media, the useful information
15 hidden by watermarking process [40]. The user checks a
digital media authentication by water marking process. The
Stesanoeranhv 15 interlinked with video. text audio and
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Therefore, the moving and non-moving fraction of the
frames are the classification of Non-blind color video frame
watermarking algorithm [4], [11]. The round causing errors
are corrected with the help of Cat Swarm Optimization
(C50) [47] [48] [49]. The image transformation process of
frequency domain to spatial domain image with the real
number conversion into nteger 15 to cause the errors [29].
When
compared to the DCT-based method, the performances of
DWT-based watermarking method are optimal and produce
better results
[36]. The barcodes i1s considered as a watermark for
obtaining well secure and robust watermarking process [37].
The watermarking algonthms are inserted based on the
nature of each algornithm and the approaches are distinet in
nature [24]. Fig | represents the watermarking algorithm.
The encryption of solution visual impacts and computational

rnverheads are mimmmared ac well 2 hioch afthmenee videa
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Corrosion rate of Al-Si Alloy Reinforced with

B4C Nanoparticle prepared by Powder ™
Metallurgy Method using RSM

Chiasci Far
ufakalin

Abraham Subaraj. M, Bensam Raj. .J, Malkiya Rasalin Prince. R, Glan Devadhas.G, Christopher
Ezhil Singh. 5

Abstract: The current work aims to opfimize the Al-Si alfoy
reinforced with B0 nanoparticles prepared through powder
metallurgy techmigue. The sample was prepared with different
weight percentage 0, 4 and 8 the size of the sample was 20 mini x
200mm and sintered in o furnace upto 500°C with argon gas and
their by furnace cooled fo room femperatire. The samples were
brushed to remove the slag presemt in it, and polished by emery
paper. Then the samples were weighed in an electric balancing
apparafus fo measure the initial weight of the sample before
dipping it info acid solution. The weight loss was measured fo
calibrate the corrosion rate of the samples for 9 days. Response
surface methodology was designed for three factors af three levels
with a response as corrosion rate. The Analysis of Variance
fANOVA) was used to identify the most inflnencing factor on
corrosion rafe. The normal probability plot, residual plod, and
desirability plot demonstrates the influence of corrosion rate of
the composites.

Kevwarde: ALK Roran Carhide. AN A, Powder Metoalluroe
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meetals at present in trend, which are predominantly suitable
for aircraft vses. If metal matrix matenials have to agree
maximum  strength, they need maximum  modolus
strengthening. The strength-to-weight ratios of subsequent
composites could be maximum than best alloys. In this
general RSM design was utihzed for the reason that thas kind
of design 15 appropnate for products and process design,
process  enhancement and  industrial  investigation.  In
accumulation, after confident high-order interactions are
possibly insignificant, evidence on the key effects and
low-order interactions might be achieved by consecutively
onlya RSM design [5- 7). Hence, this current work 15 an effort
made to scrutimze the effort of reinforcement, acid and trme
input factors and arithmetical model to forecast weight loss of
Al-1251-x B4C composites utilizing a Box-Behnken Design
(BBD), analysis of variance, the probability and weight loss
plot.
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Development of an Adaptive PID Controller for a Nonlinear Process

Dhanoj Mohan', Dr. Rathika Rani’, Dr. G.Glan Devadhas®, Dr. K.Gopakumar?, Sudharsana Vijayan®, Shalet K §°

L3k dusistamt Professor,’ Professor, Deparmment of EIE, Vimal Jyorhi Engineering College, Kannur, Kerala, India.
? Associate Professor, Department of EIE, Annamalai University, Chidambaram, Tamil Nadu, India.
* Professor, Department of EIE, TKM College of Engineering, Kollam, Kerala, India.

Abstract

It 15 a crucial task to control the head of cone shaped tanks
which 15 widely uwsed in many industries hke food
manufacturing  industries,  petroleum  indusines  and
hydrometallurgical industries. The nonlineanty due to the
tapered bottom area of the tank makes the level control in the
conical tank the toughest task. The conventional controllers
will not give a clear solution for this case. Obtaining the
equilibrium conditioning by balancing the imflow rate and the
out flow rate 1s the normal level control problem. Different
shapes of the tanks implies different equilibrium and operating

regimes. The entire system can be divided in to low middle and
high regimes in order to consider the system as piece wise
linear and varying controller parameters are required at these
pomnts. This work deals with development of a sutable
controller for such process. This work start with the
development of conventional three mode controller and further
it 15 enhanced with Internal Model Controller and the Adaptive

technique. The controllers developed are simulated in
SIMULINK environment.
Keywords: Adaptive Controller, 1D Controller, Comical

Tank, IMC Controller, Nonlinear System

NOMENCLATURE
SLNO SYMBOLS SPECIFICATION
1 q Flow rate(LPH)
2 A Cross sectional area of conical tank{cm®)
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