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A Systematic Review on Recent Techniques for
the Detection of Multiple Myeloma
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Absirgei— Multiple myclams bs o Lind of hlood cancer eawsed
by the uncontralled clensl prdliferation of malipnant plasma
cells, which resulis in deercased  hematopaicsis, inereased
maneclonal protein svithesis, bome tssue destruction, and
renal system changes leading to kidney failure. The purpose of
this article Is to discuss recent Technigues for the Detectlon of
Multiple Myeloma, The many methods of detection as well as
the recent developments In technologleal methods of detection
have been reviewed and summarised. U'simg  search  engines,
ahoul 18 artickes were chosen based on dilfercml ways by lndd
thenn, And carclully read the chosen papers and pat the resalis
B prmps hased am ihe meithads thal were el 1[I'|liplr
mychima  reaiments  include magnelic resonance  imaging
(MR, bone marrow lesiing, compaicd mography (CT), and
hiopsies, among others.

Imdex Terms = MWultiple Myelome (WM}, Wegnetic Revoronoe

Toaglag (WRI), Wicroscopic hages, Deep Learning, Swppost

Vector Wackine (§VM)

I, IWTROMICTION

When an abnormal plasma cell forms m the bone
marrow and rapadly divides, it causes the cancer known as
miltiple myeloma, Myehoima 15 a cancer thal stants i the
bone mamow and spreads hroughout the body. Cancerous
myeloma cells generate abnormal antbodies known as
monoelonal (M) proteins, which can damage kidneys and
cause other severe health problems

Plasma cells are an essential pant of the immune
system because they produce antibodies im the form of
immunoglobulin - proteins  (M-prodeing),  Antibodies  are
specialised proteins made by the body o fight off
pathogens, poisons, and other invaders. These proteins,
known as M proteins, are Tound in unusually high amouns
in the bodies of affected persons due to an overproduction of
plasma cells. Bone discomfort, particularly i the back ond
ribs, low levels of circulating red blood cells (anacmia)
causing weakness, exhaustion, and loss of colour (pallor),
and abnormalities in the kidneys (renal abnormalities) are all
possible signs of multiple myeloma. As a result, some
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alfected people are more likely 10 get bacterial illnesses like
Preumonis.

Recemt research  indicates that Multiple Myeloma
accounts for 2% of all cancer deaths and contributes for 1%
of all cancer diagnoses. When detected early, multiple
myeloma bas a wvery good chance of being cured A
thorough clinical evaluation, a full patient history, and a
variety of spectalist testmg are used to make the diagnosis of
multiple mycloma. Removal and microscopic mspection of
small samples of bone marmow {beopsy or aspiraton), blood
tesis to detect low levels of red and white blood cells, and
various x-ray techmigues such as magnefic resonance
imaging (MRI), computed tomography (CT), and positron
cmussion  Wmepraphy (PEL) scans thal may wdicale
characteristic changes 1o bones are examples of such testing.

1. REVIEW OF SCLECTED WORKS

For thewr 1997 swdy, Shuyva Kusumoto el al [1]
analyzed spinal Magnetic Resonance Imaging (MRI) i 6|
patients  with muluple myeloma.  Tl-weighted  sagittal
images, Tl-short imversion time, STIR-mversion mecovery
images were oblained. Diffuse (D), nodular (N), mixed
{D+N), and normal ME paiterns of the bone marrow were
identified (n), Fifty (or 82% of the sample) of the 6l
individuals had iregular patterns. The ME magmg results
were discovered o have some connections between them
Foorer outcomes were scen in patients with abnormal MR
patterns compared to those with normal patterns. In ferms of
overall survival, patiems who exhibited a nodular patern
did not fare any worse than those who had a regular pattern.
Multiple myeloma patients’ progooses  are  heavily
infleenced by the imaging paitern detected in their bone
MATTOW.
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Abstrari—Transfommtion of global energy secior from fossil
fuel based emergy production snd consumption o reewshle
energy sources has lead 1o energy trsition. This energy ansition
nlso mims 1o reduce the green howse gases through various forms of
decarbonization. Fossil foels are excellent foels and cannot be
repleced mumedistely becouse of their incredible energy demsity.
requiring mo mmovation 5o collect, siore and ressfoms o energy
and the well-established sirucwares which made the industrial
revoluticn possible. Hence 1o achieve net corbon zere condition
noross the globe, the emitted O0r  from the fossil foel plants is
collecisd, sioeed and is either used in applications requiring OO: as
the rrw materinl or can be pemanently sequestrsted in OO0, somge
siies wiilizmg Corbon Copiure, Utilzstion ond Ssorage (OCUS)
technology. The capured O0: i used for prodecimg further
enexgy thus improving the bvdrogen economy and also is uilized
for Enhsmeed Oil Recovery (EOR) which mekes this CCUS
technology the energy source of the fiture.

Keywords—Carbon  Copure,  Uilihaton  owd  Storape
FOCUS), Enbanced O Recovery (EQR), Hydragen Econswry

L INTRODUCTION

Fossil fisels are formed from compressson and heating of
the carbom-rch remains of Ivmg thmgs such as anemals and
plants million of years ago undemeath the carth. Buming of
these fossil fuels releases the stored carbon and other green
bouse gases inde the atmosphere. As more and more fossal
fiszls are burmed, it will canse excess build up of green boase
gases which trap heat in the stmosphere causing drastic
changes in the Earth’s climate. Thus, burning fos=il fuds not
only just moet our energy demands but also paves way for
global warming.

About B0 of the world's energy & denved from the
fozl fuels which have been powerng for more tham 150
years. Power and transport sector of the Uniied Sttes
accounts for about three-quarters of our carbon emissions by
burning fossil fuels. In 2019, about T4 percemt of US
greenhouse gas emiesions are fom burming fosxil fuek.
Hence it becomes mmpossable to completely replace fossal
fuucls and henoe avoid mpid accumulation of CO; in the
atmosphere. An important methodology to reduce the CO;
crmission and deorease global warming is Carbon Capiture
and Sequestration Technology. In the process, the carbon
emuted by anthropogene actrveties such as burning of fos=al
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fuels are collected and imjected back imilo the earth
Throughout the world, 26 commercial CCS plants were in
operation, whech captures abowt 4 millson toms of carbon
which accounts about 0L11% of the tolal yearly global
ermissions. With improvement i technology, it s expected 1o
mcrease the number of CCS plants. This technological
adeption by most of the OO emitting sources in the oear
future cam bring the 2015 Paris Agreement, signed by 194
parbies and the Furopean Umion to brng the global warmmg
“well below 270 come true.

Thas paper explans the vamows shges and  the
technodogies in CCUS in section 111, Carbon Capture projects
i India m Section IV, Carbon captare and hydmogen
soonomy in section V' oand Enhanced wil recoveryEOQR)
using the captured COk in Section VI

II. CARBON SEQUESTRATION

Carbon  sequesiration 15 the prooess of  long-torm
caphuring and storng of carbon dioxide m order 1o prevent it
from entenng the atmosphere. This allows the stabihzabion of
carbon in solid and dssolved forms o avoid the increase in
icmperature  atmosphere. Carbon  sequestmtions cam be
biological amd geological Matumlly, vegetations such as
grasslands and forests, soal and oceans act as carbon
sequesters or carbon smks. These natural carbon sinks can
store & large amount of carbon. Natural carbon sequestmtion
can be enhanced by afforestation, no-tll agreculture and by
ron fertilzatson of Ocean surface which  stimulates
phyvioplankion  production  [1]. By using  advanced
technodogies, carbon emitied from large fossal based power
planis can be sequestrated or captured and smd to natural
reservoirs for permament storage. In ocean sequestration,
carbon 15 imjected directly m ibe ooean where salt waber
absorbs carbon and lecking it decp i the ocean bed. Natural
pomz spaces in underground geelogic formations can also be
used as carbon smk. Carbon in the form of OO0 15 injected
min these porows rodks deep underground for loag-term
storage. This carbon slomge mam was mumied by
Department of Energy (DOE) office of Fossil Energy in
‘Washington in 1997 as a small-scale research effort and has
significamtly advanced.
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Absiract - Mavigation systerms sro o vital part of the Keywords Graphical wser  interface.
current traffic system. Advancsmests in driving vehicle to  vehscle communmication,  image
tecimology heve brought sbout mdical chunges @ processing, machine leammg, adaptive  Light
driving bebawiomr snd redoced rocting time. controls, nRF, road clasificatons,
Herwrever, there ars also riasks o nsers in terme of
distraction or instteation. Driving in might pomces
more risk then in dy time driving dos to sbuss of
high beams of the bead lush. Simsilar to the night
driving, travelling in foggy day is also difficalt for
all rond oeer. As far s the disroptive sffects of L INTRODNCTION
oavigation syseoos we coacerned, the eoopirical
conclosions wv botmogeoorws. The projoct i Within  the last decades, mnavigaton
simed to develop a low and effactive Advence asmstance systems have become 2 much popular and
e elEdrtEnce mm inclades vebicls 1o widespreadly used device m vehscles. The demand
wehicls conmmmicetion mnd intolligent headlight for automobile safety has increased since humans
contral. The project also sims to sindy and snadyss started using  vehicles.  Automoive  collswon
different  malt-disciplinery techmiqueds  which accidents causes severe threat o human lives.
inclade soparvised machine learning techmiques o Manufacturers have been developing vehscles based
affsctivaly classify road sorfacs conditions nsing on reliability and safety principles for a long tme.
dita collecied from m 0 cemare o sale Mevertheless, for reasons such as human ermor,
snd oomifbriabls driving. A Graphical Uear circumslantial error and neghgence, accwdemts are
Interface way developed which incressss the siall frequent.
mﬁm%ﬁ Aunomotive manulfacturers  are  fully
to ooap oavigation was reviewsd. The projact sins engaged m the manufacture of new novelty products
to mmalyse the dets im such & way w8 o Emprove with state-of-the-art adaptive technology to facilnate
road safety when using s navigastion sysem in cusiomers. There are many techoologies which

E
i
:
;
3
]
i

of more Gen 2 seconds wore found on the
navigntion system while map navigation leads to
higher off-roml times.
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serve e save our hves, Some of them are Anti-Lock
brakes, airbags, Electromic Stabalsty control sysiem,
Addaptive headlight, Tracton control. These systems
can be classified as acthive and passve. Besdes of
thas, there are many advanced technologies hike
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Abstract— the prediction of weather and is difficult beeause Eopography.
these phenomena are highly non-linear and comsplicated
phenomena. Technology based on artificial intellipence enables II. PREDICTHMS USING ANMN
knowledge processing amd s utilised s predicting. Symthetie
meursl network (ANN) has emerged a5 am alluring subsiiiape for 4. Anw mode!

convemtbonal  statistical fechmigees for
behaviowr of sonbi vsd The pury
prevent tooks io model and predict rainfall behavior ferm past
observations hased om past observatiomn. There are two
fundamentally differest approaches that are used s the paper
in develop 3 model. both based om statistical methods based an
ANNL. The prediction effickescy was cvalusted based an
11 %vears of neean snsual rainfsll betwees 1901and 2015,

Kevwards— fundamsestal, Artificial Neural Netwark
I. INTRODUCTION

Ramnfall 1= a sigmficant climatic phenomenon that =
difficull to anticipate. Itz predscison s particularly mmporiant
for the agriculture industry, which makes a significant
cconomic contnbulon © a pabon. In this research, we
compare lhe weather behaviours propecied by neural
networks that are one of several methods used 1o predsct
runfall patterns amund the wordd (ANNs). Since ANMWS
parallel distnbuted processing archftectures have proven o be
extremely effective computational wools, they can now be
utilized 1o successfilly rigger dymamical processes like the
ramn. With the use of this method, we can explam the neural
network made up of 2 sequence of basic compulmng umils
known as neurons that makes up the human nervous system.

Globally, Ome of the most crucsl and difficubl tasks =
weather forecasting. operations performed by metrologscal
service. There are numerows specialized fickds of knowledge
mvoelved m this process. Human life s directly affected by
ramnsiorms more than any other weather eventto a large
extent, human civilization depends oo its frequency and
amounl at vanous scales.m recent yvears, Artificial MNeural
Network (ANM] have become a vamable altemative o
traditional statistical method in predicting the behaviors of
nonlmear system.

Models are simplified represenmtion of real-world
sysiems. However, even physically based models, which
solve complex system of differemzl equation 1o describe
physical processes, require sumphiwations relating o the
wentibication of the parameder values, the uncertaimty minput
Joutput measurements, the poant scale nature of physically
based equations and so on. The best model is therefore the
one that has the fewes! parameters and the leastcomplexity
and gives realistic results. The main purpose of hydrodogical
musdels = to understand and predect vamous nunoff processes.
Each mode] requires the mput of meleorological vanables,
such 2= ramfall data, a= well as walershed vamnables,
including draimage arca. soil properises. vegetabion cover, and

ST -S54 0052722 /530 ) ©I0E2 IEEE Lt
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The India meteorological depariment provided this
database of mean annual rainfall data. The data anges from
1901 1o J015(115vears).As a nonhnear and non-guassion
serics, the series serves as o measure of the efficiency of the
nonlmear maodel.

AMNMNs are massively parallel distnbuled processes with a
built-in propensaty o preserve and make acoessible
expermmental knowledge. Researchers have long been

mninguwed by ils efficsency and speed, which resembles that
of the buman brain. recogmsing these processes and
addressing the ANN methods development. With neural
networks, the goal 1= 1o adopt a noalinear modelling strategy
that offers a reasonably precise, all-purpose approximation
of any operaton. Data processing in parallel gives it power.
Mo earlser knowledge of the model’s form is necessary while
it 15 being built. The most popular moedel type tor time senes
modelling and forecasting is a single hidden layer foed
foraard network. These model’s characlenstics are based on

The most popular type of feed forward network wsed m
tme series modelling and forecasting is the single hidden
layer network., Parker (1986), Lippmamn (1987,
Rummebhall & McClelland (19868), among  others,

formahized the back propagabion netwoerk algonthm. The
inversion prediction, which entails It is usually used for two
passes a forward pass and a backward pass.By adding the
putputs of the neuroas in the previous layer, the net effect =
calculated. The nodes in the cutpat layers compate the sum
of the owtput value's squared divergence from the goal vale
and transmit that information back to the previous layers so

they can maodify subsequent computations o reduce the
EITOT.

e e : .
mm L
L] L ) ] 1
] 1

Fig. 1: ANN model

A three-layer network of interconnected basic processing
unils makes up the model's debining featlure. An mput layer
15 the matsal layer that recerves mput data. An outpal layer =
the fimal layer that generates output data. Among The hadden
layers are the output and mput layers.. There can be a
ooncealed layer or bayers. As seen mn hig. |, conpechons
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Abstraci— The most popider fecheigue for classifping lmages
mow i e oowvelutional aeurnl nenverk. During & rraindag, & s
ermeind i adisst tve factors the lesrning rede and grodiess The

presprovessing phases ivvalve the fozy custerteg appeoack. Te
chirnge ter bearning rote, neo EvensBosed contral dvops callvd £
{Evponenrizly ond PD (Prepariveal DevivariwepContral are
weeal Awn exponendial commol lsap §v smplopad e prevent an
abrupt decline in fearming rote as the model getx closer o ifs
fdem! state. The learming rafe & wsed Sy e preporiisaad
derfvartve contral foop s desermine wiem 0 mave on &t
sihsoguent deto hareh. The welght i updoted weing the back
propagefow  approach besed om e desc valwe fear was
defermined. The propocad method improves fhe performance
ik an Acewracy of 9685,

Keywords—0OWN, Exposemiinl amd Preportiens’ Derivative
{EPIY, Fuzy dustering, Back propagaton

L INTRODUCTION

A welkliked machme lkeammg approach for
clhssifving mmages 15 the comvoluboma]l peural network
(CMM). The online learning scemano that s the foous of thas
wark imvolves tmming data that 15 semt 1n chunks throughout
time. A CNM model is a type of neural network structure
whose weights are leamed incremsentally from training dala
wsimg lechniques such as stochastic gradiemt descemt. A
learnmg rate = a parameter for SG0. Before traiming the
meural network there = a first and cracial steps for creating a
machine learmng model, it 1s data pre-processing. The data
presprocessing refers o the immsformeton of mw data
before fed to the machine learmng model. Traiming a CNN
on raw data will probably kead 1o poor performance. Hence,
Fuery clustering method 15 used For image pre-processing.

When traiming the deep neural network, it i1s often
wsed to reduce learming rabe as the traming progress. Thas
can be also dome by usmg predefined learnang rate methaods.
Dependmg wpon the predefined schedule the beaming mte s
adjusted durmng trammg. Common learming rale schedules
are time decay, step=decay and exponeml-decay.

The first approach for adjustmg learming mte bo
employ control theory is exponenisl and proporbiomal
denvative (E/PDY) [1]. There are two eveni-based comtrol
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lops—exponential amd proportional derivative control
that can be used 1o modify learming rate. The first contral
lpop uses an exponential strabegy o prevent an sbrupt
decline i learming rate as the model gets closer o its wdeal
state. The secomd control loop uses the proporticnal
denvative metbod to determine when to tmosbon to the
next data batch m accordance with the rate of leamimng.

By increasing the learmng e, the loss value for
training can be reduced but, it is tme consuming. This can
be mimmazed using Back-propagation. Back-propagation 1s
an extensively used method for raimng feed forward neural
network and ot 1z used bto adjust how accurately a neural
network performs. Thas paper i= evaluated usimg Facial
Expression Recognison 2013 Datasel (FER2013} and the
result is compared with existing methods.

1. LITERATURE SURVEY

There are mamy methods for image clssification and
predichon on  different datsset wsing vanous machine
learnang algomibms. Through thas literalure survey some
existing fechmigque for classification  are  anabyzed
Convolutional newral metworks (CHMs) [1] are commonly
used for image clssificaion lasks. Durning ifs irammg,
adaptabon 15 olten performed by tuning the leaming mate
Usual leaming mbte stmbegies ame  time-based el
monoionously decreasing.

Zhao et al. 2] evaluate the performance on CIFAR 10
dataset usimg CMMN. the leammg mie 1= adjusied wusng
ex  polenisal and propocional imegral{ E'PI) control whach 1s
a conditional learning stmategy. And it was concluded that
E/P1 Controd achseves an accuracy of %5%

Zi Fhao Fhang et al. [1] presents a novel method for
traimmg CNN with text gusdamce and therchy recognoee
image imespective of the lext avarlaality. TandemMet and
Tandem Met2 are two other approaches used to achseve an
mnterachon between vesml and semanbic knowledge. This
method shows a leading performance on publse benchmark
and improvement on medscal image dataset with an accuracy
of BH.6%
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Abstraet— The lusg & & imperative internal orgass in
buman physiobegy. The abnormality in ohe lusg will cause
severe respiratery  problems. Pneumonds & a severe lung
infection. amd early screeming asd trestment sre essentisl fo
bscal the Himess. This resesrch alms o implemnent & pre-trained
Imceptiony' scheme o detect pecmmonia B chest Xoray

pictares. This scheme consists of ihe following phasess (i
Image collecton and resizing. (@) Despfestures extractiomn

milng  Inceptiony'), (i) Festwre reduction with firefly
abporithine (iv) Multi-class classification. amd (v} Validation A
four-cliss classifier & emploved in ibe proposed scheme fo
classify the X-ray into mormal, mild, mesderate, amd severe
classes wsing S-fobd cross-validation. The experimentsl outeonss
of the k-Mearest Neighber | KM% classifier confirms tha this
scheme offered a classifiestion accurscy of 85.18% oa the
considered inexge datshase.

Keywaords—Long  abmarsafin, Pricumsonie. Xaray,
Tecepiion Vi, KNN clossifler, Validation.

L. INTRODHACTHIN

Recently the oocurrence rades of infechous dseases are
gradmlly rising m bumankind dwe to varous umevoidable
reasons. Early detectson and treatment will reduce the disease
spread mbe. Pneumonda s one of the miecbous discases
which causes major issues in children and the elderly, and a
tmely diagnomis will help 1© cure poncumonm with
appropriaie medscatson |1-3).

In humars, pneumonss is caused by bactersa and vimuses.
An appropriate methodology 1= necessary to detect thas
miection’s cause (bactena‘vimnas) o provide a suilable
treatment. The clmical kevel soreeming of pneumonsa consists
of o recommendesd protecol. and the tradssomal method
mvaolves; (1) an Initial test by the clinscs, {11) Image supported
diagnosis, (n1) Yenfication of the mapge by an expenenced
doctor, and confirmatsom of the disease and (1v) Decson
making and treatment |4-6].

In hospitals, the long imfection due o preumoma oz
cvalusted by medscal imagmg moedalies, such as chest
radiograph (X-may) or Compued-Tomography (CT). Due to
iz simplicity and repulation, still, chest mdicgraphs are
widely used in hospilals o detect pnoumsonia. Afler

recording the lung infecton using an X-ray, the severty of

pneumsonia in pabients 15 checked by a doctor or a
compuicrized algonthm. Personal evaluabon of pooumonia

B bme-consuming ard assocasted with human emor. Hence,
several machine learmang (ML) amd deep learmimg (DL)

FTE-T-SE 5 MRS 2 IS EAN 0 ©222 TEEE

University of Anbar, Ramadi 51041, Irag
Email-mazinal shujearyidusanbar. adu.ig

72

ok Engineoring Collepe Chempers
6 73 2, dndia
Emazil: glondeva@vijer ac.in

methods have been proposed and mmplemented 1o detect
prcumoma mn X-ray pictures in recent years.

The carler works in the hierasture normally execule a
tao=class (Mormal Vs, Pnewsmonsa) or three-class {normal
Vi, YViral Pneumonsa Vs, Bacienal Preumomia) classicatson
method [7-10). These metbods delect whether the Xeray
images comsst of the pneumoma faces or mob. The
assessment of the severty of pncumonm in a pabent is
necessary during the treatment planning process. Hence, 1
the proposed work, mald, moderate, and severe pocumonia
detection is presented.

The necessary test images of thns work are collected from
the bemchmark pneumonia datshase available i [11). Dunng
this imveshgation, the mages with the category; normal (5K
images), mild {500 images), moderate (500 images), and
severe (500 images) are considered for the ssessment. The
examimaion 15 perfonmed wsmg a pre-tmined Inocptiony'3
scheme with chosen multi-class classifiers.

The experimental b=k = implemented uxing Python® on
a resoeed mmape of dimension pixels, and 400 images (B{F
dala} are corssdered for the traning, and 100 images (3%
image | are comsxlered for the testing. The performance of the
classifier 15 demonstrated by a 5-fold coss-vahdation. This
study confirms that the EK-MNearest Neighbour (KNN) offers
better detection accuracy  (B5.18%) compared to olber
classifsers implemented in this resmrch.

The maun comtnbution of this research imcludes;

{1} Implemeniation of Inception¥3 for pocumonia
detection m chest X-my.

{11} Pocumonia detection perdformance evaluation with
myulti-class classihiers.

The other sechons are arranged 2= follows; Sechon 2
shows the sarlier works on pneumpnia detection,  Section 3
shows the metbodology, and Sectons 4 and 5 demonstrate
nvestigaisons resulis and the conclusion

[I. RELATED RESEARCH

Due i its large oocurrence rate, compuienzed poeumonia
detection using chest X-rays 5 widely dscussed by several
researchers. These works confirm ibat the pre-tramed and
customary DL scheme-based pocumonia detectson provades

better accuracy than other technagues. TH:S@MQ@Veriﬁed
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Abstract— Segmentution and evaluation of the Regiom of
Imterest (REM) in medicnl imaging is o prime task for disease
screeming wmal  decisi king. Due it sccurscy.
Convolatiomal-Neural-Network [y 1] bused R
segmentution has been widely emploved in recent years to
evillunte n class of medicsl images recorded using  chosen
musdality. The propesed work aims to demonstrate the
segmentution performance of the UNet scheme with o one-Fold
and twosfold training process.  To ecperimentully verify the
merit of the proposed scheme, segmentaison of the hing section
from the chest Xeray is studied. This research inclodes the
Tollowing parts: (i} Resizing the test image and image mask to
pixels, (i) Trainimg the UNet with ome-fold snd tws-Fold
approaches, (il Extrncting the ROL {iv) Comparing the RO
with the mask to compuie the image metrics anad (v) Validating
and confirming the segmentation performance of UNet.  The
performance of UNet is then verified with UNets and LNet+#.
The investigationnl ending substuntintes that the propesed
approach belps to get better Jeccard (=9%5%). Dice ((>%7%a).
and Accaracy (=%8%) in two-fold training compared to other
methods considersd in this study.

Keywordy—Chest Xeray, Lung seymentation, [er, Twosfold
fraiming. Volidaiion.

L INTRODUCTION

The computerized disease examination is  widely
employed in modern and multi-specialty hospitals to support
timely and accurate discase detection using much paticnt
information, such as bio-signals, bio-images, and electronic
health records [ 1,2].

Most mfectious and acute discases in humankind are
commonly examined using several clinical methods. Bio-
imaging is omne of the technigues widely considered to detect
the disease in internal and external organs. Appropriate
detection of the discase and its severity plays a vital role in
decision making and treatmient. Hence, many bio-image
examination procedures are proposed and implemented to
examine the images rocorded using a Gray/RGH scale with
various dimensions. The common image examination
methods include; (i) Scgmentation of the Region of Interest
(RO [3-5] and (i) Classification [6-8].

Extraction of the ROl is essential to extract and evaluate
the suspicious section in the bio-image to detect the discase’s
location and severity. The RO extraction is implemented
using manoal operator, traditional  methods,  and
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Convolutional-Neural-Network  (CHNM) schemes  in the
literature. The carlier works in the lierature confirm that the
CMMN-based methods help achieve accurate and automatic
segmentation of the ROl compared o the aliermatives.
Hence, several CNN schemes are proposed and implemented
to evaluate varions medical images [9-12].

UMet is ome of the CNN schemes proposed by
Ronncherger et al. (2015) 1o find the possible soluton for the
ISBI201 3 challenge database [13] This work was initially
implemented to solve the cell iracking challenge problem
using the image frame with a chosen dimension of pixels and
achicved a superior resuli compared fo other approaches.
Due to its merit, UMNet is widely adopted by rescarchers to
solve various image segmentation problems. Fursther, in
recent  years, along  with  the waditional UNet, s
colancements, such as UNet+, UNet++, VGG-UNet, and
RisNet, are also available to provide a solution for a chosen
image segmentation problem [14,15].

Even though the CNM scheme helps get a superior result
for a chosen problem, it needs to be trained for the ned
dataset, which is to be examimed. The traiming time for a
CNM depends on the number of cpochs that we assign o
learmn and the workstation configuration in which we
implement the CWN scheme using a chosen software ool
Changing the workstation for a specific application leads io a
higher initial cost. Further, reducing the number of epochs o
reduce the training time may lead to poor training. To
overcome these issues, the propesed work demonstrated a
two-fold training scheme 1o increase the performance of the
pre-traimed UNet scheme for a chosen image segmentation
problem. The experimental outcome of this scheme confirms
that the two-fold training with lesser iteration improves the
overall result of the UMNet scheme.

This work considered the chest X-ray dataset provided by
Rahman et al. (20200 [16] to demonstrate the proposed
technigue. This dataset consists the pixel-sized X-ray images
along with their binary mask. In the proposed work, 300
numbers of images are considered for the examination. The
segmentation performance of the unit is verified with a one-
fold and rwo-fold training process. The scgmented lung
section is compared with its mask The necessary image
mietrics, such as Jaccard, Dice, and accuracy, are computed.
Based on these valwes, the merit of the proposed scheme is
confirmed. Further, the result of UMet is compared with
UMet+ and UMet++, and the performance is validated.
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Abgtraer plamning Is essential for & bong-terns business.

This can be dome by implementing proper marketing strategles
from tnee to toee. Machine karning cam play & ey role

in dedslon-making. Machine learming can play & key role in
decision=making. This paper proposes a systematic approach
which cam help offline stores target their customers and obiain
maximum profit by using ibe clustering application of mechine
learning. It belps offline siores get the benefits of the lutest
technalogles im their business. The indtial step for thls sysiem is
i analyse the acquired sales daia hased on the purchase history,
which will be wsed f0 group the costomers. K-Means cdlusiering
s used b0 segment custoneers. Later, the most preferred prodsct
of each cluster k& delermimed, and the resull of this can be wsed
by the sh to amalyse thelr busimess and make god
decislons for ibse long life of the bssiness. 11 can aslst offine stores
in finding different groups of custoneers rather ihan viewing the
entire customer s o single umit

Tadex Terms—Data Minkng, Custonser Helationship Mansge-
ment. K-%leans.

[. INTRODMUCTHIN

Customer relabionship management (CRM) [5] is a market-
ing approach that allws a store o0 learm about its oustome s’
hehaviour amd wanis 1o build a strong relationship amd cus-
ftomer Joyalty, It can belp in increasing the sales and profit of
the store. Advancements in lechnology can facilitate the above-
mentivned objectives successfully and more efficiently. Stores
may recognise their imporant customers. and amticipate their
future actions amd their favourite items by using dala mining
and extraction of hidden patterms of client purchases from
massive dalahases. This paper aims 10 use such lechmologies
i improve the business of offlme stores. This can help the
stores make good decisions. The two imtelligent components of
Customer Relationship Management are customer clustering
and buyer targetimg. In this paper, it proposes an approach
that cam help offline stores chuster customer s according o their
purchase behaviour and fnd out the best-selling product in
each group. It can help the stores analyse their customer s and
their needs. The siores can get an idea about the products their
customers prefer and provide those products with high guality
o satisfy them.

This syslem proposes an approach that helps the siores
group the customers according b their behaviowur and other
palierns to enhance the existing marketing midel.
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II. GENERAL BACKGROUND

Machine leamming is a branch of artificial mtelligence that
focuses on using data and algorithms bt copy how humans
learmn amd eventually mmprove accuracy. b can assist the sysiem
im aulomatically improving through experience and the ulilisa-
tion of data. Mowadays, it B used for a varety of applications
such a security, prediciions, agnoulure, engineering. eic.

Supervised learning, ursupervised learming. amd reinforce-
ment learning are the three types of machine leaming. In
supervised leaming, models are tnmed using 2 labelked dataset
where the model learms about each category of mput [1].
The muodel ix lested on test data when the training process is
oompleted, and it then predicts the output. An optimal scenario
will allow the algonthm o correcily identify the class labels
for unszeen instamces.

In Unsupervised beaming is an algorithm that leams patierms
from untageed data. It is the process of deducing underlying
patierms of nterest from historical data. A machime leaming
mudel can bry to delect any similarities, differences. patierns,
or structure in dala on ils own using this approach. Mo pror
human intervention i peeded. Some examples of unsupervised
leamming algorithms include K-Means Clustering, Principal
Component Analysiz, and Heerarchecal Clusiening.

In Reinforcement Learning, it emables the agent 1o bearn
froem the result of actions in a specific environment. It provides
data analysis feedback that directs the user to the best result.
Onme of the comman applications of this is in eaching a mbol
new tricks, making recommendations on YouTube, et

. LITERATURE SURVEY

The proposed method in [1] & about segmenting cusiomers
whi have similar behaviours mto similar segments and cus-
lomers who have differemt patterns inte different segmenis.
This paper describes different clusiering algorithms (k-Means,
agglomemtive, and meamshift) which can be implemented o
segment ihe customers amd fimally compare the resubls of
clusters obtained from the algorithms.

Murugeswari K. amd Ramasakibi G. relste the process
of classifying a small text piece ino positive, negative, or
newiral [2]. The process of senliment amalysis is carried oot
by performimg a step-by-siep process. First, the dalbset is
ollected. Then. the dataset s loaded. and preprocessing is
done. After that, the dala is split. Then, the data & trained
o the model. Finally, it categorises the commenis @ positive,
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Abstraci—Peer-to-Peer lending s to eliminate or take away the
mediator such as banks or financial institutions. For a small-scale
Imsiness firm or several individuals without adequate financial
status or financial history, the best approach for loan application
is Peer to Peer lending (P2 lending ). The key issoe on the lending
of Peer to Peer is data imbalance in this svstem. [t does oot
accurately evaluate the default risk of PIP lending. Lenders can
Tund the loan for borrowers only by the data prepared by bor-
rowers, It will lead to unbalanced default loams and non-default
lmans, Unbalanced datasets are relatively ordinary in the real life.
The wswal machine learning schemes are nol friendly with the
imbalanced data. Systems without any fexible methods would
b the center of attention in learning the normal repayment.
Machine learning algorithin tends 1o bias the majority classes.
The property of the minority or smaller class is important in the
luaning business. For the default risk prediction of PZP lending
and re-sampling to process imbalanced datasets, several machine
learning schemes are present. In this paper, various machine
learning methods are compared in terms of random under
samipling, random oversampling and SMOTE. It is observed that
random under-sampling shows greater performance in terms of
accuracy for defanli risk prediction.

Index Terms—PIP kending. machine learning, Random Forest
Classifier, Decision Tree, Logistic Regression, Smote, imbalanced
dataset.

[. INTRODUCTION

Recently, Peer-to-Peer (P2ZP) lending has advanced quickly
in the world. Peer-to-Peer 1s a technigue to acquire credit
without a money related firm included such as banks and to
acquire preferable than in the conventional system of banking
[1]. P2P lending also produces a plaiform for an online
face-to-face connection for lenders and borrowers without
intermediaries. To remove the brick and montar working cost,
lending peer to peer can deliver reduced rates of interest for
borrovwers compared to that of banks and maore benefits for
lenders. 5o, for some individuals with no or enough financial
history, lending peer to peer is an alternative method for small-
scale businesses. Information asymmetry becomes a primitive
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drawback of Peer-to-Peer lending because lenders know only
the information of loan that is supplied by bormowers [1].

In the actual world, there exist many imbalanced datasets
like medical diagnosis, risk management. and frand detection.
S, it is tough to produce a prediction on an imbalanced dataset
because the classifiers are susceptible to finding the majority
or larger class instead of the minority or smaller class. 5o, the
classification outcome will be biased. Machine leaming algo-
rithm tends to bias the mapority classes. Therefore, problem
addressing in the imbalanced dataset classification is highly
important. Generally, P2ZP lending has imbalanced datasets
because fully paid and non-paid loans are non-uniform. The
proportion of default and non-default loans is distinct. The
majority class is more huge than the opposition {minority
class).

The paper studies under sampling and over sampling tech-
nigques for handling the imbalanced datasets. Therefore, some
machine learning technigues like decision tree, logistic regres-
sion and random forest for predicting Peer to Peer lending
default risk, are applied.

II. LITERATURE SURVEY

A discussion on existing methods is given in this section.
Yen-Ru Chen et al [1] and Gudipati Thanuja [2] discuss
the past of peer to peer lending. The awthors investigate the
positives and negatives of PZP lending and describe how and
why peer-to-peer lending works and describe the dissimilarity
between the conventional system of banking and Peer to Peer
lending. They list a few advantages of P2P lending. Buwt P2P
lending has a primary complication because of the imbalanced
dataset. The system employs many machine leaming algo-
rithms like Meural Network, Logistic Regression and Random
Forest to sce the default nsk of peer-to-pecr lending and
uses cosi-sensitive mechanisms and re-sampling techniques for
processing datasets that are imbalanced. In this siudy, Random
under-sampling has shown better performance among different
classifiers. Afier doing preprocessing and selecting features,
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Absiraei—In the indeor space, the chances of & visually bm-
paired persom (VIP) geiting best on their way o their destinatbon
are very high. Usable io detect ihe termin and swrrounsding
emvirommend. § makes if difficult for vissally impaired people
i move independemily. Since ihe Global Positioning Sysbem
AGPS) dos nol work well in the indoor emvirenneesi and
ihe exisling indoor navigetion sysiems are mot very acouraie,
blind people fimd it difficult to locsie snd meet their peers
withiout assistance. It k& very dificalt fer them, oz well as
thieir family neembers or peers, to locate and get them back
i the destination. Different cenmectivity technologles such as
RFID | Radio Frequescy Identiication ), ZigBee, or Bluetooth are
deployved in real-life scemarios, st most of these techmologhes bave
linsitatiens in terms of relishility, coverage, and insplementstien
cosl, Hence, this paper alms to lmplement & system fhat will
help blind pesple in peer tracking and enable them to navigate
in the indoor space with volce assistamce te reach the desired
location. The system includes o feature that detects and warms
of any obstacles found (m the desired path. Implementation of an
effective indoor mavigation system will turm out 1o be & visionary
service for ke disobled eommunity.

Tades Ferms—WEFL Tensarflow APL SSI, MOTT protecol

I. INTRODUCTERN

Blind humans do k= an erdinary life with their very per-
somal style of doing things. They do, however, face challenges
due b inaccessible mfrastnaciure and socilly imitating condi-
tions. According to the World Health Organization (WHO),
285 million humans are predicied 1o be visually impained
wiorldwide:, 3% million are blind and 246 have low vision [7].
Whether it occummed by chance or ax a result of the effects
af a disease, this physical impairment has profourd effects
an day-to-day life-sustximing activities. As a malter of fact,
mation is significant]ly restramed. Moreover. visually impained
pecple can also kose erientalion and function 2 a higher risk
af fallmg. Bui, humans need 1o move, whether at home or a1
work or at keisure. We have assembled a world that serves the
majority. Any person who s nol average has 1o deal with a
slew of issues because they are no longer considered average.
Indoor mavigation in a complex environment can be very vital
for bliml humans © move independently amd securely. Among
activities affected by vision mmpaimment, navigation plays an

important role. as it lets the person move independently amd
safely. Independent mavigation in new environmemts, where
the chances of getting Jost are high, & a difficult sk for
visually impaired pecple. In comparisen o the outdoors,
visiting inmer public regions is a different siory, because many
sigmals pertaining o the indoor environment hive their own
complexities amd canpot be used. When visiting indoors, moest
of the oatdoor imilating conditions are ot present. but besd-
level and trip accidents, or may be movable devices, are o
be considered [2]. To promote the Imcking., mavigakion, amd
creation of better technalogy for visually impaired people, it
is vilal to understand the facts and achmal troubles that they
face and what bebaviours and strategies they use to overcome
these troubles.

One of the most famous positioning lechnologies is the
Global Positioning System (GPS) 3], which fits very well
within the ouldoor epvironment and facilitates different bypes
of applications, which include mobile phones, vehicle navi-
gation, ships, planes, amd so on. However, #t ix unsuccessiul
within the indoor emvironment as it requires a line of sight
tramsmutter and recerver, amd thas is considered the number
ome venture for this technology within the imdoor emviron-
ment (non-line of sight) [3], [4]. Indoor area technology is
applied m vanows types of commercial, naval, and puablic
safety applications [3]. Nonetheless, current sysiems suffer
from: inconvenient conditions in lerms of accuracy, neal-time,
lew charge, and reliability [1]. The imsccuracy is due 1o the
indoor emvironment elements like barmiers, which, oo the side
of humans, walls, and fixtures, have a massive impact on
the signal strength. This necessitabes the need for a device
that might provide peer tracking and mavigation with ohstacle
detection, The proposed device, if implemented. will prove b
be a promising one, helping the visually impaired experience
and enjoy independence.

II. RELATED WOREK

K. Chaccour amd G. Badr discuss 2 compuier vision
guidance algorithm [1]. Obstaclke detection is provided amd
it assists the user in reaching his destination. A mobile
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A Review on Breast Imaging Modalities based on
Technical Aspects

Sudharsana Vijaymn Rescarch
Scholar SRMISTECE depanmant
SRMIST Kaitankulathear

Absrrgct - Most commos lsvasive cancer in female s
Breast cancer and rarely, it will be affected (n men alsa,
From ike several studies fomnd that the second lesding
cause of cancer desth ks breastcancer in wonses after
lumg . The B wihen the cells in
the hresst grow amd divide that cell in as uscostrolled
way. Dee o this cell cresting a mass of thsee in the
breast itsell s called tumer or mass. Sigms of breast
cancer are sceing changes of skin on abreast, fecling 2
lump in & breasi and size change of breast ete. If the
breast cancer! mass detortod st the early stage or &t
inigial stage. then ibe survival rate of patient will be
improved. In this review, several modalities have been
introdduced te detect the breast camcer. Farthermare
some of the sutpat perameters of these modslities have
been imvestigated. Based om varioss imaging modalities,
were selected sround 40 articles by using search
engines. And studied the selected papers tharosghly and
categorize ibe resulis based on modalities which have
been used. The wsed Bressi cascer imaging techmigues
are Mammograpby Ultraseusad, CT scan, MERI and PET
seam oic. The modality sdection has been compleiely
depends en the patient’s like cwrrent state of cancer
tissue amd density, sge of the patient e

Keywords:  Sresst  cancer,  Minmmssograpky,
Uiterasonnd, WRE, C Tocan, Tomegraphy

L INTRODVUCTION

The breast cancer becomes one of the major heahh
challenges in society. It = a commoen type of cancer
malignancy in between women and it also been hnked
to other type of cancers like Lung, Colon and bram

camcer et |1,2].Early stage detection and dizgnosis of

amycancers help 1o reduce the mortality rate of paticms

and improve therr quality of lite alse bat the mte of

carly stage delection 15 very less m our medical
ficld. Because ofthe ficld of detection has not been
adequate  medical recourses and  Jack of mely
diagnoss of patsent s maligrancy [3].

Breast cancer i e second keadmg cancer m human
sociely bat it has leading one in women only and ot
cause of death after lung cancer [5). About ome by
eighth of women in the world suffer from breast
camoer [6].
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The spreading amd mortality rabes of paticnts have been
mcreased  in However, meortalny rate of breast cancer
pabients m some countries has been decreased becawse the
most atinbwtable ethicsent systemsc therapy avalability to
carly detection of Breast cancer |1, 7).

Micre calcabications in breast bissues are the major key
mdicator suggested by ithe rdiclogst m eardy stage
detection of breast camcer [E]. The small caloium
deposiion in the women breast tssues 15 called Micro
cakaficatson. These are very wsual and are mostly i1's
considered as a bemign (noncancerous). In some cases,
certaim fype’s caleitbeabons of breast may leads o early
breast cancer suggested by radsologist. Mamdy two types
of breast calcifications are: macro and micro. Macro
calcificatsons seem like as a large white dot in a breast
mmage and are spread out ramndomly inside the breast
iself. Macro @loficabons are  common  caloum
deposiion and Found mapproximately balf of women age
of 50 abpve, and one by lenth of women below age of 50
are considered as noncancerous ocll. Micro calcifications
are small amount of calcsum deposiion m breast that
looks ke white spots i a breast image. These calcmum
deposiions are { Micro calcifications) mot usually the result
of cancer [%]. But if appear in cerlzin patterns and are
chusiered together i the breast, it may be the sign of pre-
cancerows  cells or early breast camcer [9]. Amerncan
Camcer Socicty has some sl of gusdelines for the detection
of breast camcer in women aged 0 amd abowe, which
mclude a Clinical Breast Examination (CBE) and an

optional self- breast examanation (SBE) [10]. Details of

tradstsomal breast cancer screenmg and tradsbonal breast
camcer delection methods are descnibed 1m0 the “Dhifferent
midaliticswhich is umwed to breast cancer detection ™ section.

IL BREAST CANCER STAGES

The breast camcer 15 staging based on spreading rate or
severity of the same and  size of the tumor is also
considered. And the main parameter 15 depends on the
spreading rate ko lymph nodies.
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SMS BASED REMOTE MOBILE PHONE DATA
ACCESS SYSTEM

Ajay Joy
BDepariment of Computer Science
Vimal Jyoili Engireecring College,
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Ankitha K
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Absraci—Presemtly cellphone amd other cellular gadgets have
emerged a5 ome of the inevitshle compoment in every aspect of
our existence. Moblle phomes are an effentive commumicstion
tnod that cam make life easier. It allows to send and receive
messages, oonnecd with people im any part of the world with high
reliability and seourity. Mobile inal safety s an essentlal dlement
thnt serures all of the sensitive infermation of the consumer
stored on itbe device. The proposed sysiem.SMS Based Remsote
Mobile Phome Data Access System allows the wser to perform
major operations withoul using imernet. with high secarity. The
vemiure nims to develop o cell protection machine ox o way o
allow comsumer o perform varlous operations such as. obdain
cominet defalls from mohile device for remote user, change the
prafile, track ike bocation and lock the meehile phome vin SAS.

Tmidex Terms—5ME, offline, sccess, location, ket mokile

[. INTRODUCTION

Today. the rode of mobile phone m one’s daily Life is
massive. The importance of smartphones in human's daily life
is imevitable. Smanphones are very important 25 mast of our
impartant duties depend on our phomes. It stores all of the
necessary and ouchy information of the user. which the user
does not want o be accessed by someone else, which may
sivmeetimes result in misuse of those data in several ways. The
proposed gadpet SMS Based Remote Mobile Phome Access
System provides cell tool users with a spresd of security
functions thai asxist io defend the mobile ool From being
hijocked and ako acl as a person assistant, in amy roobles
they Il face in their each day existence. This project pursuils
i improve the mobile safety device a good way 1o allow the
user to get admission to his cell device from any other ool
through SMS which may be used to get entry o contacl facls
from the comsumers’s cell telephone remoiely, belp 1o hocate the
cellphone by growing quantity and playing tone, lune currend
smariphone region and lock the cell tool.

Comsider a situation, where the user forget his phone a1
house and be wants 1o make an urgent call v someone whose
mabile number is not known, bat saved as a comtact in his

Amsitha PA
Departmert of Compiter Science
Virea! Syt Engineering College,

Kanpur, Kerala, India.
amrithapaZB& gmail.com

Tinu Devasia
Depariment of Computer Science
Vemal Jyorki Engieeering College,

Kannur, Kerala, India
timtudevasia @i vjec.ac.in

phone. In such o situation, the system allows o access the
oconlact details by sending an SMS to the user’s mohbile From
any other mohile uxing the specified message format and the
details will be received as a reply through SMS. Similarly. the
application offers functiomalities ssch as, bo change the profile
of mobile phone From silemt o general. It also belps o lock the
mobile and track the kcation of the phone if it is misplaced
somewhere by sending SMS without the need of internet.

II. LITERATURE SURVEY

Mokar, Mobhamed Abdalls and Fageeri, Sallam Osman and
Fattoh, Saif Ekdin [I] proposed a new framework that may
be used by any utility programmer to apply #t for managing
ocellular wtility through the use of FCM technolegy which
stands for Firebase Cloud Messaging. thal’s assisied through
Google. I's far a compleiely effective lechnology in sending
nolification o cellular application via imformation messages
that may be wsed 1o change the conduct of cell packages
that =zt up on clever device. The machime is planned b
oope with a couple of Firebase utility on the same ime and
ship information messages that designed with the a3d of the
programmer hoth with the aid of growing those facts manually
or to get this information from every other surroundings. This
device umed mto designed o siore the facts of the packages
that want to get contred and the information messapes can
be saved within the system database. The proposed machine
is operating as rest clieml o ship stalistics that contains
JSON layvout with key-wvalue pairs. that is created inside the
device tself or through the usage of current record messages
from databases so thal his messages may be send o specific
application and # is viable o ship this facls messages amd
statistics o a specific characier or pariscular organazation of
users inside the wentical instibolion using suhscribe subject
matter or all clients of the cell app. The device is designed for
the use of generation of Dot intemet, internet carrier, Firebase
Cloud Messaging and square server database that are used
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A NOVEL FAKE NEWS DETECTION
APPROACH USING MACHINE LEARNING

K.V Mahijith, Aswin Unnl Sonil, Ashin C, Abhinand Sreclathan, Manoj V. Thomas
Department of Compuater Science and Engineering
WVimal Iyothi Engineering College
Bannur, Kerala, India-670632
mahijithkw033 1668 gmail com, ashwinnmisonil 190 gmail com, ponnumimal & gmail com,
abhisreed3 44 @ gmail.com, manojkurissinkal @ vjec.sc.in

Abstracr—The largest namber of smartphene wsers choose
e chieck statistics threugh soclal networks over the Inlermet.
Hocial media websites post facts and provide certifications. This
quesiion may relaie io the credibility of knowledge and artbcles
disiribated on soclal networks such as WhadsApp. Facehook
pages, Twliiter, amd varioss microblogs and secial networking
sites. It 5 very dan for soclety to FUMrs
and false indo uuﬂlﬁmﬁn&ﬂmﬂ
possip, lally withim developing counirbes ssch s India. and
i prevent inderest in relevaml and eredibde mews artlcles This
article will show vou the versions and bow to detect fake news
sccordimgly. We sxed machime learming and msturol losguage
processing to gutler news and tried to use Vecbor's sup port emgine
1o determuine IF the mews was real or fake. The proposed options
is comupared with the existing nesdel. The proposed version warks
eorrecily and delermines scourncy with up to 93.6% acoaracy.

Tadex Terms—Avibentication, Fake news defection, Sepport
verlar machime. Motural langusge processing.

[. INTRODUCTHIM

Sometimes anyone can publish content oaline. Unfortiu-
nately, fake information is gefting a lol of abention on the
internet, especially online media. People gel lost and dom’™
review previous streams of such misleading articles in the
masi remote parts of the community. This type of activity
dues nod seem appropriale in a society where amy mumors or
incomprehensible informalsen evaporale the fearful thoughts
of mamy relatives or cerain classes of people. Time goes by
so quickly, so you need o lake precautions if you want 1o
wiork o al the same pace. Massive commumication akes a
lot of effort 1o rexch the majority, and i's commonplace. o
there are people who take advanizge of it There are various
wehsites that offer fake ilems. They intentionally disguise real
news o distribule useful adventisements, deceptions and lies.
Their main role is by manage the facis thad can give her fmendly
trust. There are mamy examples of such sites across the entire
sector. 5o fuke mews affects people™s brains. As the scienlist
puints cut, some arlificial calculations of brain power can help
uncover unrealishic news.

Disinformation detection s designed o prevent mumors
that cam spread to many platforms such 2= cocial media or
messaging systems. We will appear during this mission. We

constantly see numeTous mews amicles about mafa ynches that
eventually kill people.

Fake news defection ambilbons o come across fake news
and sive you acis that promole viclence [1]. The primary
goal is W kook at fake information, which can be a comeens
tiomal easy senlence word problem. Consequently, we need
a verston b distinguish among real” information and "faax”
imformation. This mfluences social metworking web sites like
facchook and Imstxpram, microblogging websites like Twitler
und immediate messaging packages hke WhatsApp and Hike,
which unfold this fake imformation bt humans. The proposed
device facilitates 1o find the credibility of the pews I the
records isn’t always aciual, the purchaser usually recommends
relevant news.

II. RELATED WORK
A, WELFake: Word Emibedding Over Linguisfic Featres for
Fake News Detection

Social media is a2 way o keep up with the latest news from
arpand the world. A sharp increase in number or gquantity
is ome of the reasons for fame. A wide variety of wsers of
specific age, pender and social beliefs engage with social
networking weehsile [12]. Despite these favorable factors, the
biggest dowmside is fake news. Because people lend 1o study
and commelate facts withoul caring about the source of the truth.
Tor address these issues, this articke proposes a model called
WELFake, which is based entirely on symiax embeddings
[WE), rather than linguistic festures for flse information
detection using machine keaming classes mass media [13].

In the first slage, a set of statistical data is preprocessed
and language skills are used 1o verify the relizhility of the
informaticmal material. The second section combines unis of
linguistic features with WE and applies voting categories. [14].
Tar test this techmigue, the text abo paimstakingly develops a
single WELFake statistic set of approximately 72000 articles
conluining specific units of record o generale unhizsed class
imferences. As a result of the experimemt. the WELFake
version chesxifies news into real news and imagimary form by
B0.73%, L31% improvemenl in overall acouracy compared
1o badirectional encoder emcoder (BEET) represenfation amd
using comvolutional neural networks (4.25% in convolulional
neural metworks). It happened CNN) model. Their model,
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Abstrved - Plant  diseases camse  skgnificand  losses  in
agriculiural productivity, ccosemics. quality, and quantity. Te
avoid such diseases, planis masi be observed from ibe beginning
of their ke cyele. Human eyve shservation is the most comsnon
meethod fer this meenitoring. but @ & timesonsunsing and
demamids a high level of competence. As a result, in order to make
this operation essler. the disease detection system nesst be
autnmated. Image processing technigees are used to construct the
disesse detection sysiem. Many researchers have designed
sysiems depending om multiple imsge processing spproaches. This
research examimes ibe possibility of methodelogies for detecting
plani di detecti ) that centribute in agriculiural
Improvement. It comsists of several processessmch as Imsge
acquisition, imape segmemiation, feature extraction.  amd
classificabion
Kawords— fmage processing. Derection, fdenrificarten of plaer
MJJ— Mm e

L. INTRODUCTION

Agricullure is ibe backbone of every ecomomy on the
planct. Crop produection 15 one of the most imporiant vanahles
influencing domestic market comditions m every country.
[1]Agricultare has been a part of everyone's Iife, either directly
or mdirectly.lt is the methed of crop producten that resalts in
the provesson of food, which 1= the foundation of every human
being. Whether a person lives m a aity or o countryside,
everyone relies on agncultural production in some manner.
With the emergence of civilization, mankind began produscing
crops such as wheat, cotton, and others. Crop production
imvolves mondtoring all operations 0 maximise outpul acnoss
all seasoms. It mvolves a thorough examination of the soil, the
sceds used. the key nuintiomal requirements of the crop, amd
several other faciors. Yields from crops and other sources are
being used 1o fulfil the everyday demands of not only farmers,
but also olbers. However. as with amy industry. agnculiure or
crop production has sigmficant challenges in the form of crop
discases. [2]With such a high demand for food all around the
world, crop production must be pnionbsed. lis goal 1= 1o
preserve the total yield without loss before ot reaches the
market. Apart from natural disssters such as draughts and
carthquakes, diseases are also responsible for significant crop
culput bosses.

Crop diseaves are mostly caused by imfecixons such insecl
pests, bactema, fumpgs, and viruses.)3|These dseases were
identiied and have the potential to spread throughout the
plant, sach as the stem, vegetables, and frums, and can be
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decovered by recognizing the afflicted regionoblaming the
contaminated area’s feature set, diangnosng and categorising
dseanes.

The purpose of this research is o assess amd analyse
several plant dsease detection methods in lerms of varous
factors. Several studies bave been conducted in the hiterature
for leaf degnosis as well. The mmage is collecied,
preprocessed, and noisc-free dunmg the disease detection
procedure. The image is them segmented, then  featare
extraction and classibicabon are performed. Flant discases are
dstingmshed by the colour, texture, or simachare of themr
leaves. Thas technique = primarly concermed with paxel
numbering schemes based on RGE  properbes. Gemelx
algorithms, K-meams, HEV, ANN, COCM, RBE, Newtral
networks, and other studies have beem published in peer-
reviewed journals. The afflicted regeon’s parameters are
ientified, disese leaves are discovered, the affecied arca 1s
quantified, and so on. The detechon and diagnosis of leaf
deeases is made more efficient by applymg computer-based
damital image analysis, which has a belter capability. The
following paper provides a quick overview of image
processing bechmgues

II. LITERATURE SURVEY

Sachin 0. Khirade ot al [4] descmbes plant dasease
dexgnosis is crucml for kwering agricultural productrvity and
quantity bosses.It 15 nocessary o sigmficant amount of labour,
in addition expertise m plant diseases and an extended
respomsctime. lmage processing 5 employed in plant disease
detecton. Image SCgmentation image acquisibon, image
preprocessmg, feature extraction, classification are all processes
in the disease delechon process. Several approaches for
segmentmg the plant’s discase area were explored 1o this study.
The precise detection and categorization of plant dseases is
crucial for crop producton performance, and mage processing
can help with this Extracting the properties of diseased beaves
and to cabegonise plant discases, feature extracbion and
classibicatson techniques are applied. The application of ANN
approaches, swch as self-organazing  feature maps, back
propagaison  algomthms, S%WMs, and otbers,
classification in plams. Using image processmng tools, we can

for dascase

accurately detect and categorse a wide mage of plant discases.
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The Mediation Effect of Technology Anxiety and
Barriers on Technology Exposure to Teachers’
Technology Adoption

Gemimon ¥ ndaldeensal snjanal Joseph,
Vimal fooki Inseine of Managemen: and Research,
Chempert. Kannur, Kerzla, India
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Abstract—The millennium generatien s carmarked wigh their
inmate affinity for the technolegy systems and & fostering swift
I-b!hlﬂlﬂ.-lllldd develspment Ihruughul the globe. The Cavid
pandemie has greathy scockerated technslogy implementation,

cially is the edscation syss However, the Techmology
.l.l'l:lm and il abtiisdinal Tuimhﬂ' Barriers of the educaiors
impeded ihe Technelogy Adepiion process cven durimg ibe
wirtual education days. This descriptive research & conduoted
with §51 i Illp'-l‘ from ihe teach The stwdy
dentified that the teachers® Tﬂhulq'_l. Anxiety and attitedinal
barriers have s significant medisiory effect an their Techmology
Exposure in  Technology Adeption. (Gender and  ather
demographic facters have linde inflecmce on the mediston.
Teachers” sififudimal barriers negadively  influenced  their

Technology Adoptien

Kevwards—  techwology  adopriow,  sechmolegy  barmiers,
exposire, ieckasegy aniey. bigher snder of drinking skills

I. INTRODUCTHEN

The technology inlegraton in the leaching-leaming process
was rather a snailish process due to the multiple faciors. The
carlier stadies affirmed that educators were expenencing
multiple technology assimilations issues denpded as the first
order barmers due o the bk of access o the quality
techmology systems and mberrupted data commectivity. The
maore crucial was the second-prder Technology Barmers which
wene manifested through the psychological disposition of the
educators related to their repugnance 1o the lechnology -based

leamnmg process and reluctance to the effective ublmation of

the available techmology systems [1], [Z). The first order
Techmology Bamiers were considerably reduced due 1o the
availsbilty of affordable digmal peripherals amd  the
considerable mshilazomal mvestment towards the up-gradation
of the technology syvstems m the post=millennium penod. The
extemt of the Techmology Exposure of the teachers
considerably mcreased due o the implementation of the dagatal
learning systems m educatson [2]. The coved pandemic rapadly
fuelled the exponemtml growth of the techmology-based
leamnmg sysiems and the keaming process almost brusquely
became virtual throughout the globe. The subsisience of this
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Technology Adoption process afler the covid pandemsc
depends on the exlent of Technology Adoption of the educators

[16). [1B] This temporary adoption process meeds to be

fostered by reducmg the Technology Amxsety and barriers of
the teachers. Thas rescarch analyses the mediatmg influence of

the Technology Anxiety and bamriers of Teachers concerning
their Technology Exposure tp the Technology Adophon
Process.

I IL TECHNOLOGY ANXIETY AND TECHNOLOGY
BARRIERES

The millennium learmers are denoled by their lechno-savvy
kmship toward the technology-integrated leaming process. The
technology attinaty of the pre-millennium generation is rather
governed by thewr techmology immigrand nature and thewr
technology inhshatmg factors are io be addressed properly. The
Technology Amcety of the premillennial educators towards the
complex educational learmng  systems  and  subsequent
evaluabon processes reduces their Technology Adoption levels
|1]. Regular Technology Exposure o the systems of learning
and the supporting facilibes can reduce their Technology
Amxicty. The user-nendly cusiomazabon of the technology
systems, imbuill user support tips. on-call suppont for
treubleshootmg, mbuilt facilities for lechnology learming, and
regular leammg support through peers can reduce the
Technology Anxiety [1], [14], [16]. The atychaphobia (fear of
lalure] m technology use m froml of peers and students 1s
inducing anxiety m the educators Solving the periphery
management with data commectivity issues and mocompatbhle
tmme schedubes are other reasons for the amxsety [12]
Technology Anxicty reduces the Technelogy Adopton process
and increases the secondary or mental Technology Bamers
which i turn mhbits their Technology Adoption [1]. [5]. The
prmary Technology Bamers were consaderably reduced due o
the avalability of the quality ICT infrastructure at ihe
education mstlules i the post-mullennium penod and the
avallabalsty of an affordable ammay of gadgets in the digiial
market partially elimimted the primary barmers even in
developing counines. The secondary Technelogy Bammers are
caused due bo the beliel and attitudinal factors related to the
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A Comparative Analysis on Deep Learning
Techniques for Skin Cancer Detection

Sauray Vinod
Department of Compueter Science and Engineering
Vimal Syothi Engineering College
Chemperi, Kerala, India - 670632
sanravyimod 16 gmaileom

Abstraci—Melanoma is one of the most dangerons types of
skin camcer, which can canse death. Mel needs
tn be detected early so that proper treatment can he provided,
increasing the potient™s sorvival rate. The troditioms] way of
identifying melanoma s thromph physical examination, biopsy
Lesis. However, the lub resulls may loke some lime. 5o, wilh
Lhe help of a compuler-aided diagnosis, the enlire proces can
be mude [sier Here comes the advanbege of introdocing deep
lewrnimg in the Gield of skin cancer delection. As we all koow,
deep learning is popular worldwide amd wsed in many deteclion
and clawilicalion lasks. Wilh the help of these advancing deep
lemrnimg lechnigues, we can detect these deadly forms ol cancer.
In this paper. an analysis 5 made by comparing the performances

And a possilde research direction s provided st the end of Chis
paper.

Irndex Terms—Doep learming Technigues, Skin Cancer Detoc-
thom, Melanoma, Classification

I, INTRODACTION

Skim cancers are lomaors thal =lar i the sk aned qm.*ml
lor axther paris o the: Imdy. I'hr,' oweour as o mesull of the
grnwlh ol abnormal cells wilh Uhe: ;lh'ilily [15] 1:l:|1ﬂm||| 1] L
may Tahabion, a weaker immune sysiem, a penelic hislory
ol cancer, and other faclors may all play a mole o cancer
development for an individual, Basal-cell skin cancer (BOC),
Squamous-cell skin cancer (8007, amd Melanoma ane the
three most popular skin cancer Torms, Among these Lypes,
Melanoma s the mosl serous O, and i will FEpTOW CVem
afier it has removed [2). Scventy-six thousand two hundred
fifity different invasive melanoma cases were reporncd in the
USA in 2012, and asound 9,180 paticwts died douc w this
deadly cancer [3]. Barly detection of melanoma is critical
because it provides betier surgery and increases the chance
of survival [4). To recognize and treal melanoma in its carly
slages, a suitable melanoma detection mechanism is required.
Melanoma is usually detected and diagnosed using clinical
analysis and biopsy tcsling. Dermatologisis use a dermato-
scope o perform clindical examination, an optical device like
A microscope thal magnifies and enhances the view of human
skin. Melanoma is discovered through a vismal inspection in
this case. A dermatologist’s microscopic assessment is based
on the iraditional method a= ARCD critenia, Tollosed over
maAny yeErs h:,' dtm'rnh:llngislx aml others 5],

VIMAL JYOTHI ENGINEERING COLLEGE
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The mpui skin leaon mage = defined by the ABCI rube,
caleporiecd o four stinbules: symmetry, border irmegulanny,
color, and diameter. Using these critena the input skin image 15
classiflied inko melanoma or son-melanoma type [6] 8] The
fowur attribuies ane Hated below as:

« Asymmetry: Asymmetry is ome of the most significant
chamcienshcs thal wall IIEH’! delermme: whether o bemaor
1% henign (nol cancer) or mahignant (cancer). The funda
mental theory behimd asymmetry is o divide the pictore
Ty e |.5:|_|1:I seciyons and messeme them b dedermine
whelher or mol the lomor 15 Iu-.rrign, I = hnnigrl il the
Lwis conmponenls ane ddentical, Otherwise, i s eated as
melanonma.

Bonbder; For meelimosma alTecied skin ihe I'u:mnrl:r:p or
border seemes o b i'rmglllnr m xh..l.pr

« Color: The color of a cancerous skin lesion is not
uniform. It is enough to detect the existence of wp o
six different colors, And for non cancerous benign moles
Lhezre miry hrve ahilTerent shoebes ol brosen codor,

« Diameter: Canceroos lesions or melanoma are found (o be
6 mm wide and more in size. So, delecting the dismeier
value give inference aboot melanoma presence in that
arca.

Using this ABCD mule, the dermatobogist can deteet
melanoma from the individual’s physical cxamination. For
melanoma diagnosis, another approach known as the AT-point
Checklist is used. The atypical color network, grey-bluc ancas,
atypical vascular shape, bands, blemishes, irregular dols and
blobs, and regression models are covered in this AT-point lisi
‘Whenever these signs are discovered. a medical practitioner is
contacied [9].

Another traditional method for identifying skin cancer is
by conducting a biopsy test Suppose the doctor or derma-
tologist suspects a besion regionm as skin cancer. In that case,
that arca or a small portion of the skin tissue will be cut
ot and senil o o laboratory for further detailed analbysis.
[10]. Melanoma’s complex structure and composition make
it impossible 1o distinguish handcrafied characteristics based
on the cancer cell’s nature, colour, texture, shape eic [9]. And
for the biopsy lesl-basesd examination, il kes a long tme
pmu'ing o pel ther el resulis whoch wall l.'||:'.|=:.' e uﬂrl;r
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Fuzzy Based Hybrid Control Topology for Fuel
Cell and Battery Powered EV

Shelma George.
Senior Member, IEEE
e, af Electrical and Electromicy Engineering
Vemal Jyotki Engineering College
Kerala, India
shelmageorpe @ viec.acin

Abstraci—The green energy ¥
of hydrogen-p d vehiches. M -, hybrid energy sources
are replacing the conventlonal energy supply system of the
eleriric vehicle. Im this context, this paper presents & foel cell and
hattery: powered hylbrid vehicle topolegy. The paper describes the
mathematical modelling of & fisel cell powersd hybrid EYV power
iraln. Since o fuel ool & sn energy supplier only, it regeires
secondary storage. lke o hattery. The batiery can siore emergy
durimg regenerative operation. A practical drive cycle generally
involves umcenininty in the driving patiern on varkous resdways.
Uncenainty in the drive cycle nesds an adaptive control strategy
for the performamce improvement of EVs. A fugry bagicsbased
comirol algorithm for effentive utilimtion of energy storage units
is developed. The result shows thist the proposed fuzy costral
is effective im the ciiy drive cyele, which has the chorscieristics
of frequent starting, stoppleg and scedleraton. The podency of
e proposed condrel strategy s walidoted with a case study
using & modified drive cycle considering the drivimg pattern
af Trivandram, Kerala, The result shows that the fuzay-based
comirol sirategy resulis im o significant improvemsent in driving

TUBgE.
Imidex Terws—FElectrie Velsicle. fuel cell super capaciter, drive
cyele, state of chorge, fuzzy bogic

I INTRODUCT IS

Fuel Cell powered Electric Vichicles are ome of the promis-
ing fiems of vehicles in the upeoming future of ransportation
sector due bo s festures like long driving range, high energy
efficiency, and zero emission, it does not run dven or needs
recharging. Fuel cells can produce electricity amd best as long
the fuel is supplied. It is an energy supplier nod an energy
staring device. 5o, fuel cells always meed secondary storage
like = battery for regenerative energy siorape and assisting the
wehicle operation in the needy time. Hence fuel cell-powened
wehicles are always hybrid. The use of fuel cells or bydrogen
powered vehicles reduces the dependency on fossil fuels and
coniributes 1o the green energy revolution.

The green emergy revolution is going on. Governing bodies
af various mations support green emergy sources for amsporia-
tion sector. Government of India has also taken several indtia-
tives o support the progress of hydrogen powered vehicles.
The government of India Minisiry of Power, on 1 7th February
2022, released a policy on green bydrogen amd green ammaonia.

978-1-6654-R057-422831 .00 ©2022 IEEE
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Hydrogen and ammonia are the future fuels that will eventually
replace fossil fuels. Green hydrogen and green ammonia mean
the produciion of hydrogen and ammonia by whilizing the
power from renewable energy sector. This are one of the major
requirements towands epvirmonmentally susiinable energy se-
curity of the nation. Therefore, the ransition from fossil fuel?
fossil fuel-based Feedsiock o green hydrogen! green ammonia
has become a requirement [1]. B&D programme on Hydrogen
Emergy and Fuel i also supported by the Mindstry of New and
Renewable Energy |2].

Fure batlery vehicles ane the betier alternatives for reducing
fossil fuel dependencies. Hybrid Vehicles are also a solution
o reduce fuel dependencies. Hybrid source systems can take
power from amy source. based on operational and performance
characteristics. Hybrid elecirnic vehicles are the very good
examples of dual source sysiems or hybrid source systems.
Depending upon the powering nature of hybrid sources many
configurations are available. However, the major challenge
is 10 manzge the power flow from the source 1o the wheel
wilth a mimimum fue] comsumption and pollstion rate. The
complexity of the vehicke configuration demands an inlelligent
and efficiemt hybrid controller b ensure consistent and stable
operation of the vehicle.

A control strategy is requined for sstisfactory fuel cell and
battery-powered hybrid electric wehicles [3=7]. The control of
power flow among the source can be achieved in varoos ways.
The most commoen and simple method is the use of a Pl
ooatroller. The method has the advantage of eliminating offset
in proportional comirol, and also, at the same Bme, it has the
problem of 2 narrow range of stabality.

The contrid sirstegies used for vehicle control can be
broadly classifed it the following categories 1§ Expernimen-
tal methods based oo laboratory results 2) Optimal controd 3}
Intelligent methods like a firry, neural network . .

Controller is ibe overall mamsger of the whole power train,
which decides how to distribuie the power Bow among the
sources. The comtroller should decide so that the vehicle
pedformance should meet the expected driving criteria and
cover all driving criteria]E-10].

Hence, a furzy-based control topology for a hybrd siorage
systern with the fuel cell and the battery is proposed in this
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A Review on Drive Selection, Converters and Control for
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Abstract: The nising consumption of fossil fuels, as well as
the substantial environmental damage caused by them, have
provided comsiderable mobvation for the pgrowth and
progress of fuel-efficient automobiles. Efforis i research
amd development have boeon direcied toward the creation of
mnovative concepls, low pnice systems, and dependable
elecine  powertrans. Ths  paper ecxamanes  varous
configuratsons of electinc wehicles (EVs) including bybrid
elecirne vehacke (HEV), tracbom mofors for the electnc
propulsson syslem.,  power  converlers  employedin
EVsHEVs, amd sapemor speed mamagement of tracbon
drive a5 well a5 sensorless control. Movel machine
topologies providing polential efficiency benefits are also
presented.

Keywords: Electnc vehscles, Hybnd vehicles, powertraimn,
bracion mofor, converier, mobor sensorless conirol

L INTRODUCTION

With msing concerms about global warming. fuel
coonomy, regulations on cmssions, and oonstraints oo
emergy resources, leading ip changes i the amomotive
mdustry, partscularly i the domain of electnfication of the
drive tram (). Hu e al, 2017). On the market, there are
various categories of electric vehicles (EVs). The most
commeon forms of EVs mclude plug-in hybnd elecinc
vehicles (FHEVs), plug-m electric vehickes (PEVs], bybrid
clocine vehscles (HEWs), and battery clectric vehscles
({BEVs). Fuel cell vehicles (FCV) use hydropen as a fiel 1o
generabe power, hence they emit no emssions  (H.
Marzougun ¢t al. 20016} FC¥s are not cummently offered to
the civic because of hydrogen generation, siorage, and other
technological restnchons of fuel cells. In the upcoming
yvears, HEVs are anticspated io lead the imnovative
propulsson market. Hybnd techoologies may be applied to
omearly all types of fiuels and engines. High efficiency,
robusiness. reduced smee, and cheap prices n power
electronic converiers and modors, are all ssues in elecine
vehicles (A Emadi ot al. 20806 ).

The following 5 an overview of the structure of this
paper: Differemt powertrain configuratons for EVs/HEYs
are compared m Section [I. A comparison of different
tracison modors 15 discussed i Section 111 Sections 1V and
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¥ present seveml controd approaches for taction motors and
sensorless control systems, respectively. Different power
converter topologies are presented in sectsom V1. Section
VIl discusses current  advancements m EV molor
techmologies and designs. with the ability to enhance the
efficiency of electnic powertrins. Section %111 contams the
summary and findings.

II. POWER TRAIN CONFIGURATIONS

A. Hybnd Electnic Vehicles

By combining an internal combustion engine {1CE]) and
molor in such a manner thet the most desired qualstses of
each can be employed. HEVs reduce pollubion and save
emergy. As indicated im Fig |, hybnd electric vehscles are
categorized as serics hybrids, pamllel hybnds, series
parallel hybnds, and complex hybrid systems. Dhynamic
performance and fuel economy depend on tbe hvbndizabon
factor and the optimam point les between 0.3 amd 0.5,
Increasing the capacity of the electric-propulsion system
after thas poant will not imcrease HEY  performance
(Z.Fahman et al. 200; K. Rajashekara, 2013). Based on the
function played by the ICE and motor, as well as the purpose
that the model 1= supposed o compleie, hybod vehicles are
classified as micro hybrids, mald bybnds, power assisted
bybrids, and plag-n hybnds. While opemting i pure
elecinc mode, a PHEY can be a series or pamalle] bybrid,
with the battery being charged onboard and externally by
the grid, extending the range.

1. Series HEV system

Among the three vamants, the Series HEY meodel
employs the simplest propulsion power flow process. The
traction motor provides the iotal forque required 1o propel
the vehicle. The battery pack is charged using ICE and is
mormally run at sis most efficient with the least amount of
gasoline use. In a series HEY, there are aix operation modes
b choose from 1) the ICE 15 turned off, and the vehicle 1=
driven solely by the battery; 1) the traction motor is driven
by the ICEAG: 3) shared mode: the traction motor is driven
by both the ICE'G =et and the battery. 4) 1CEAG power sphit
for driving and charging the battery; 5) Chargng at a fixed
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Absraer—Hyhrid Emergy Storage Sysiems (HESS) are now
being explored the most for performasce mprovement of EVs,
HESS utilizes ome ar mare energy siorage sysiems, taking advan-
tage ol sich. A hybrid tepology of seurces with conplensemtary
characteristics and an adapdive comtrol strafegy reduces battery-
powered EVs" frequent charging amd discharging need. In ihis
comlext, & hattery amd supercapacitor combination with & fazy
comirol strategy |s proposed im this paper. Supercapacibers can
hamdle peak power im short time intervals. The battery can
supply loads comtinssusly for extended perlods. A tiny battery
with a lower peak power owlpui s all needed when using
@ hybrid system. The high power density of SC results in
performance hwrwmniﬂ: ltdl.u::dbn.lt:qdl;'l‘l:: results
ﬂ:lml Il:.ltlhr d ey opernies satislaciorily
up sisted hattery i EV. The frequent
th‘hmddhﬁhlﬁqnhhebﬂu}mb:uﬂmed.lhﬂthr
imvpraving the life span of the batbery.

ladex Terms—Hybrld Energy Storage Systems (HESS), Su-
pereapaciior, Batiery, Eleciric Vehicle, Hybrid Eleciric Yehicle

L

I. INTRODUCTHIN

The need 1o switch from Fossil fuels 0 more sustainable
energy sources is urgent. As a result of the fast rising amount
of elecincity being produced from unprediciable and vamiable
sources, the energy landscape is drustically shifting. The
rapidly growing awareness of energy siorage is due o the
degruding state of the epergy market in developing nations
and chamges in the transportation industry [1-5].

Since mosl comsumer electromics are powered by bablery-like
technologies and the use of renewsble energy sources for
electricity peneration is expanding guickly. energy storage
has emerged 2= one of the exsential peeds in industries.

The wilsation of this rechargeable electrochemical storage
ar batlery technology is most frequently ohserved. A battery
is a Hmy, portable power source that can be placed amywhere
and transforms  electrochemical  emergy  inlo elecimcity.
Lead acid, redox Bew, sodium sulpbur, amd lithium-iom are
the most frequently used battery cells. Due to their long
lifespam, high potential demsity, smaller weighis, amd less
self-discharge, lithium-ion balteries are chosem over other
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battery technologies in various applications, amrcrafi, E¥s,
satellibes, manilime systems, smariphones, computers, amd
other consumer gadpels.

Rechargeable batteries and SCs store and comvert energy
through ion diffusion and migration, amd thelr chemical
structures are generally compamble. However, the SCs offer
a few benefits that will be helpful for storge syslems. A
double-layer elecimchemical capacilor called am 5O has a
far higher energy shorage capacity than a typical capacitor
. Additiomally, they have a long lifespan with vinually mo
losses [6). They can condwuct Far more charge amd discharge
cyches than lead-acid batteries, which can only process a few
thousand apd produce much higher currents than batleries
[7-9].

A controd technigue is needed for sucvessful 5C amd
battery -powered hybrid electric cars. The follvwing caltegories
can be used o categorize the control stralegies used for
vehicke comtrol broadly: 1) Experimental techmigues based on
lab findings 2) Oiptimal management 3} Intelligent techniques,
such ax a fuzey neural network. The controller, who oversees
the entire power train, selects bow to divide the flow of power
among the sources. The controller should make decisions b
ensure that the vehicle’s performance meets all drivimg and
anticipabed driving criteria. As a result, this research proposes
a fuzzy-hased comtrol architeciure for a hybrid storage sysiem
using an SC amd a battery [10].

The content of the paper is orgamized as follows. Section tao
details the hybrid electric vehicle configuration. Section three
thiroughly examines the physical and elecincal properties,
operaling principles, benefits, and limitations of 5Cs, halleries,
and their structural makeup. The mathematical modelling of
a hiybrid electric vehicle is described in section fivar, and the
uxe of fuzzy logic controllers is described in section five. The
operation of the vehicle with an 5C and hatteries as a hybrid
energy sorage syslem is examined in the last section.
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