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Customer Evaluation And Profit Maximization
Using Machine Learning for Offline Stores
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Absiraer plamning Is essential for & long-term business.

This can be dome by implementing proper marketing strategles
from tinee to tinee. Machine learning cam play & key role

in o Machine learnimg can play & key role in
decislon-making. This paper proposes & systematic approach
which cam help offline stores inrgei thelr cusiomers and obiain

masimum profit by using the clustering application of meebine
learning. It belps offline siores get the benefits of the latess

Im their business. The Initial step for this system is
i analvse the scquired sales data hased on the purchisse history,
which willl be wsed fo group the cospomers. K-Means clusiering
is used to segment customers. Later, the most preferred prodwct
of ench cluster k= determimed, and the result of this can be wsed
by ke shopkeepers to amalyse thelr busimess and make geasd
decisions for ke long 1ife of the besiness. [t can asist offline stores
in finding different groups of custonsers rather than viewing the
entire costomer as a single unit.

Iadex Terms—Data Mining. Customer Relatlonship Maomsge-
ment, K-Means.

[. INTRODUCTION

Customer relationship management (CRM) [5] is a market-
ing approach that alless a sione 10 leam about its customers”
hehaviour amd wanix 10 build a strong relationship amd cus-
tommer Joyalty. It can help in increasing the sales and profit of
the store. Advancements in lechnology can facilfate the above-
mentioned objectives successfully and more efficiemly. Stores
may recognise their important cusiomers and amticipate their
future actions amd their fvourde items by using dala mining
and extraction of hidden patierms of client purchases from
massive dalshases. This paper aims o use such technologies
i improve the business of offlne stores. This can help the
stores make good decisions. The two mtelligent components of
Customer Relationship Management are customer clusiering
and buyer targeting. In this paper. it proposes an approach
that can help offlfine stores cluster customers according to their
purchase bebaviour and And oul the best-selling product in
each group. Il can help the stores analyse their customer s and
their needs. The stores can get an idea abowt the products their
oustome s prefer and provide those products with high gquality
i satisfy them.

Thiz syslem proposes an approsch that helps the stores
group the customers according bt their behaviour and other
patterns o enhance the existing marketing model.

PR -SER-TMS-27 22/ 53080 ©222 TEEE

II. GENERAL BACKGROUND

Machine leaming is a branch of artificial mtelligence that
focuses om using dala and algorithms to copy how humans
learn amd eventually mmprove accuracy. IEcan assist the sysiem
im auomatically improving through experience and the utilisa-
#om of data. Mowadays, it & used for a vanety of applications
such 2 security, prediciions, agnoulture, engineering. elc.

Supervised learning, umsupervised learming., amd reinforces
ment learming are the three types of machine learning. In
supervised leamning, models are taimed using a labelbed dataset
where the model learms about each category of mput [1].
The model is tested on test data when the training process is
ommpleted. and it then predicis the output. An optimal scenaro
will allow the algorthm to correctly identify the class labels
for unseen instances.

In Unsupervised beaming is an algorithm that leams patiems
from untagged data. It is the process of deducing anderlying
patiems of mierest from historical data. A machime leaming
mudel can bry to delect any similarities, differemces. patierns,
or stucture in data on §ls own using this approach. Mo prior
human intervention & needed. Some examples of unsupervised
learming algorithmes include K-Means Clustering. Principal
Component Amalysis, and Hierarchical Clustering.

In Reinforcement Learning, it enables the agent to keamn
frovm the result of actions in a specific environmem. It provides
data analysis feedback that direcis ihe user to the best resuli.
Ome of the common applications of this is in teaching a robot
new iricks, making recommendations on YouTube, etc.

III. LITERATURE SURVEY

The proposed method in [1] & about segmenting cusiomers
who have similar behaviours o similar segmenits and cus-
lomers who have differemt patterns into different segments.
This paper describes different clusienng algorithms (k-Means,
agglomertive, and mearshift) which can be implemented to
segment the customers amd fimally compare the resubs of
clusters obtained from the algorithms.

Murugeswan K. amd Ramesakihi G. relste the process
of clasifying a small lexi piece inlo positive, pegative, or
newiral [2]. The process of semliment amalysis is carried ot
by performing a step-by-slep process. Firsl, the dalasel is
oollected. Then, the dataset & loaded. and preprocessing is
done. After that, the dala is split. Then, the data = trained
o the model. Finally, it categorises the comments @ posilive,
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PEER TO PEER LENDING: RISK PREDICTION
USING MACHINE LEARNING ON AN
IMBALANCED DATASET
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Abstraci—Peer-to-Peer lending is 1o eliminate or take away the
mediator such a5 banks or fimancial institutions. For a small-scale
siness firm or several individuals without adequate financial
status or financial history, the best approach for loan application
is Peer to Peer lending (PXP lending). The key issue on the lending
of Peer to Peer is data imbalance in this svstem. It does not
accurately evaluate the default risk of P2P lending. Lenders can
fund the loan for borrowers only by the data prepared by Do
rowers. It will lead to unbalanced default lans and non-default
hmns. Unbalanced datasets are relatively ordinary in the real life.
The wsual machine learning schemes are not friendly with the
imbalanced data. Svstems without any fexible methods would
b the center of attention in learning the normal repayment.
Machine learning algorithm tends to bias the majority classes.
The property of the minority or smaller class is important in the
haning business. For the default risk prediction of PP lending
and re-sampling to process imbalanced datasets, several machine
learning schemes are present. In this paper, various machine
learning metlods are compared in terms of random under
sampling, random oversampling and SMOTE. It i observed that
random under-sampling shows greater performance in terms of
accuracy for default risk prediction.

Index Termi—PIP kending, machine learming, Random Forest
Classifier, Decision Tree, Logistic Regression, Smote, imbalanced
datasel.

[ INTRODUCTION

Recently, Peer-to-Peer (P2ZP) lending has advanced quickly
in the world. Pecr-tio-Peer s 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 platform for an online
face-to-face connection for lenders and bormowers  without
intermediaries. To remove the brick and mortar working cost,
lending peer to peer can deliver reduced rates of interest for
borrowers compared to that of banks and more 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

D7 J AT 00527 227 53100 £ 2022 [EEE
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drawback of Peer-to-Peer lending because lenders know only
the information of loan that is supplied by bomowers [1].

In the actual world, there exist many imbalanced dataseis
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. 50, the
classification outcome will be biased. Machine leaming algo-
rithm tends to bias the majority 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 studics under sampling and over sampling tech-
nigues for handling the imbalanced datasets. Therefore, some
machine learning technigues like decision tree, logistic regres-
sion and random forest for predicting Peer to Peer kending
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 authors investigate the
positives. and negatives of P2P 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. But P2P
lending has a primary complication because of the imbalanced
dataset. The system employs many machine learning algo-
rithms like Meural Network, Logistic Regression and Random
Forest to sce the default nisk of peer-to-pecr lending and
uses cost-sensitive mechanisms and re-sampling techniques for
processing datasets that are imbalanced. In this study, Random
under-sampling has shown better performance among different
classifiers. After doing preprocessing and selecting features,
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Absrraer—In the indeor space, the chances of & visually im-
paired persom (VIF) getting best on their way o their destinstbon
wre very high. Usable o detect the termin and serrousding
emviromment. i@ makes [ diffieult for viosally mpaired pesple
i move . Since the Global Pesitioning System
(GPS) does nol work well in the ndeor emvircnneesi and
ithe exisling indoor novigutiom sysiems are mob very accurae,
blind people fimd it difficult to Jocsde snd meet their peers
withhout pssistance. It s very difficelt for them, os well as
thelr family members or peers, to locate and get them back

lades Ferms—WE-FL, Tensorflow APL S8, MOTT protecol

[. INTRODUCTHIN

Blind humans do kead an ordinary life with their very per-
sonal style of doing things. They dio, however, face challenges
due to inaccessible infrastnacture and socially imiating condi-
tions. According tie the World Health Organization (WHO),
285 million humans are predicted 1o be wvisually impaired
worldwide: 3% million are blind and 246 have low vision [T].
‘Whether it occurred by chance or as a result of the effecis
af a disease, this physical impairment has profourl effects
on day-to-day life-sustximing activities. Ax a malter of fact,
mation is significantly restramed. Maoreover. visually impaired
pecple can also kese crientation and function 21 a higher risk
of fallng. Bul, humans need 1o move, whether al home or 2t
work ar al kisure. We have assembled a world that serves the
majority. Any person who i 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 wital
for blimd humans o mave independently and securely. Amang
activities affected by vision mpairment, navigation plays an

important role, as it lets the person move independently amd
saffely. Independent mavigation in new environments, where
the chances of getting lost are high, & 2 difficull sk for
wissally impaired people. In comparison fo the ouldoors,
visiling inmer public regions is a different story, because many
sigmals pertaining 10 the indoor environment have their own
complexities and cannot be used. When visiting indoors, most
of the omdoor imilating conditions are not present, but bead-
level and tnp accxlents, or may be movable devices, are to
be comsidered [Z]. To promote the rackimg, mavigation, amd
creation of better technology for visually mmpaired people, it
is vital to understand the facts and actmal roubles that they
face and what bebaviours and sirategies they use b overcome
these troubles.

Ome of the most famous positioning technolegies ix the
Global Positioning System (GFS) 3], which fils very well
within the vuldoor emvironment and facilitates differem types
of applications, which include mobile phones, vehicle nawi-
gation., ships, planes, and =0 on. However, #t ix unsuccessful
within the indoor environment as it requires a line of sight
ransmitber and receiver, amd this is considered the number
one venbure for this lechnology within the mdoor emvirons
ment (non-lime of sight) [3], [4). Indoor area echmology is
applied i vanows types of commercial, naval, and public
safety applications [3]. Monetheless, cument systems suffer
from inconvenient conditions in lerms of accuracy, real-time,
low charge, and reliahility [1]. The inaccuracy is due io the
imdoor environment elements like bamers, which, on the sde
of humans, walls, and fixtures, have a massive impact on
the signal strength. This necessitates the need for a device
that might provide peer tracking and mavigaltion with obstacle
detection. The proposed device, if implementzd,, will prove to
be a promising one, helping the visually impaired experience
and enjoy independence.

II. RELATED WOREK

K. Chaccour apd G, Badr disouss a computer vision
guidance algorithm [1]. Obstacle detection is provided and
it assists the user in reaching his destination. A mobile
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Absiraer—The green energy dution sh the p |
af [y d vehicles. M I:yh'ﬂm:rp’nnnﬂ

e mpluht._ the conventiomal energy supply system of the
eleciric vehicle. Im this comtext, this paper presents & fuel cell and
hattery-powered hybrid vehicle topolegy. The paper describes the
mathematical modelling of & fisel cellspowered hybrid EY power
irain. Since o fuel cell & an energy supplier only, it regeires
secondary storage. like o hattery. The hattery can slore emergy
durimg regenerstive operation. & practicsl drive cvele generally
involves umcenninty in the driving paticrs on varbsus rosdways.

is developed. The result shows that the proposed fmzy comtrel
is effective im the city drive cycle, which has the charscteristies

TREgE.
Tadfex Termm—FElectric Velicle, fuel cell. super capaciter, drive
cyele, state of charge, fuzzy logic

I. INTRODUCTION

Fuel Cell powered Electric Vichicles ane one of the promis-
ing firms of vehicles in the upeoming future of ansportation
sector due bo s features like long driving range, high energy
efficiency, and zero emission, it does pot run dven or needs
recharging. Fuel cells can produce electricity and beat as long
the fuel is suppled Ii s an energy supplier nod an energy
staring device. 5o, fuel cells always meed secondary storage
like a battery for regenertive energy storape and assisting the
wehicle operation in the needy tme. Hence fuel cell-powened
wehicles are always hybrad. The use of fuel cells or bydrogen
powered vehicles reduces the dependency on fossil fuels and
condributes o the green energy revolution.

The green emergy revolution is going on. Governing bodies
of various mations suppaort green energy sources for ansportas
tion sector. Government of India has also taken several indtia-
tives 1o support the progress of bydrogen powered wehicles.
The government of India Ministry of Power, on 1 7th February
222, released a policy on green hydrogen and green ammonia.

978- 1 -6654-B057-4227831 00 ©2022 [EEE
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Hydrogen and ammonia are the fubure fuels that will eventually
replace fosxil fuels. Green hydrogen and green ammonia mean
the production of hydrogen and ammonia by utilizing the
power from remewable energy sector. This are one of the major
requirements towands epvironmentally sustainable energy se-
curity of the nation. Thensfore, the transition from fossil fuel!
fossil fuel-based Feedsinck to green by drogen! green ammonia
has become a requirement [1]. R&D programme oo Hydrogen
Emergy amd Fuel i also supported by the Mindstry of New and
Renewahle Energy [2].

Fure batlery vehicles ane the betler alternatives for reducing
fossil fuel dependencies. Hybrid Vehicles are also a solution
o reduce fuel dependencies. Hybrid source systems can take
power from any source. based on operational and performance
characteristics. Hybrid elsctric vehicles are the very good
examples of dual source systems or hybrid source systems.
Depending upon the prwering nature of hybrid sources many
configurations are available. However, the major challempe
is 10 manage the power flow from the source 1o the wheel
with a minimum fuel comumption and pollution mate. The
complexity of the velicle configurabion demands an intelligent
and efficient hybrid contraller b ensure comsistent and stable
operation of the vehicle.

A control stratepy is required for stsfactory 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 mosi common and simple method is the use of a Pl
controller. The method has the advaniage of eliminating offset
in proportional comtrol, and also, at the same time, it has the
problem of & narrow range of stabiliy.

The controd sirategies used for wvehicle control can be
broadly classified into the following categories 1) Experimens
tal methods based oo labomtory results 2) Optimal contred 3)
Intelligent methods like a furry, neural network . ..

Controller ix the overall mamxger of the whole power train,
which decides how to distribuie the power Gow among the
sources, The comtroller should decide so that the vehicle
performance  should meet the expectsd driving criteria and
cover all driving criteria] 8- 10].

Hemoe, a fuzzy-based control topology for a hybrd storage
systemn with the fuel cell and the batlery is proposed in this

Auwsipad i fsed uss bnied lo Colege of Engrearing - THRUVANANTHAPLURAM. Deswrioaded on Febuany 28 3003 at 04 1410 UTC foem IEEE Smom Rl agpy
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Abstraer—Hyhrid Emergy Storage Sysiems (HESS) are now
being explored the most for performasce improvement of EVs.
HESS utilizes ome or mere energy storage systems, taking advan-
inge of each. A hybrid tepology of sources with consplenseminry
characteristies and am adapiive comirol strafegy reduces batiery-
powered EVs® frequent charging amd discharging need. In this
comiext, o hattery amd supercapaciior combination with & hexy
comtrol strategy Is proposed im this paper. Supercapacibers can
hamdle peak power im short time intervals. The batfery can
supply loads comtinseusly for exiended perinds. A tiny batiery
'li.hll.ltrpﬂkpuwu vutput Is all needed when using

& hybrid system. The high power density of 5C results in

rmasce lmp 'lriﬂ: duced hattery size. The resulis
show that the propesed ooy It saitislaiorily
wills 0 sup i sisted hatbery d EV. The fire '}

hlrhlnddhchu“nﬂheblﬂu}unberduwﬂ,lﬂﬂrg
inupraving the life span of the hnluq-

Tmdex Ferms—Hybrid Emergy Storage Systems (HESS), Su-
percapaciior, Batiery, Electric Vehicle, Il;rbrltl Eleciric Vehicle

I. INTRODUCTION

The need o swilch From Fossil fuels t0 more sustainable
energy sources is urgent. As a resull of the fast rising amount
of elecincity being produced from unprediciable amd variable
sources, the energy landscape is drstically shifting. The
rapidly growing awareness of energy siorage is due o the
degrading state of the epergy market in developing nations
and changes in the transportation ndustry [1-5].

Since most comsumer  electromics are powered by battery-like
technologies and the use of renewsble energy sources for
electricity peneration is expanding guickly, energy siorage
has emerged as one of the exsential peeds in industries.

The wilsation of this recharpeable elecirochemical siorage
ar hattery technology is most frequently ohserved. A battery
is a timy, poriahle power source thal can be placed amywhere
and transforms  electrochemical emergy  inlo  elecinicity.
Lead acid, redox Aow, sodium sulpbur, amd lithium-son are
the most frequently used battery cells. Due o their long
lifespam, high potential demsity, smaller weights, amd less
self-discharge, lithivmeion balteries are chosem over other

978 1 -6654-K057-422831 .00 ©2023 [EEE
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battery lechnologies in various applications, amorafi, EVs,
satellibes. maritime systems. smamphones, compubers, and
other consumer gadgeis.

Rechargeable batteries and S5Cs store and comverl energy
through ion diffusion and migration, amd their chemical
structures are generally comparable. However, the SCs offer
a few benefits that will be helpful for storage systems. A
diouble-layer electrochemical capacilor called am 5C has a
far higher energy storage capacity than a typical capacitor
. Additiomally, they bave a long lifespan with virbually no
losses [6). They can comdwect far more charge amd discharge
cycles than lend-acid batteries, which can only process a few
thousamd amd produce much higher currents than batleries
[7-21].

A contrd lechnique is needed for successful 5C amd
battery-powered hybrid electric cars. The following calegories
can be used o categorize the contmol stralegies used For
vehicle control broadly: 1) Experimental techmigues based on
lab findings 2) Oiptimal management 3) Infelligent technigues,
such ax a fuzzy 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 to
ensure that the vehicle's performance meets all drivimg and
anticipabed driving criberia. As a result, this research proposes
a fuzzy-hased control architecture for a hybrid storage sysiem
using an 5C amd a bhattery [10].

The content of the paper is orgamized a= follows. Section tao
details the hybrd electric vehicle configuration. Section three
thoroughly examines the physical and elecincal properties,
operaling principles, benefils, and limitations of 5Cs, balteries,
and their structural makeup. The mathematical modelling of
a bybmid electric wehicle is described im section foar, and the
use of fuzzry logic contriellers is described in section five. The
operation of the vehicle with an SC and batleries as a hybnd
energy slorage syslem is examined in the last section.
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Afrer cataract, glancoma s one of the second leading retinal diseases in the world This paper presents the methodology to detect
the glaucoma wing principal component analysic. The images are involved in dilstion s a preprocessing, enhancement using the
contrast limited adaptive histogram equalization methoed, and followed by the extraction of features weing principal component
analyzis. The extracted features are clascified weing support vector machine, MNaive Bayes, and K-neared neighbor clascifers.
Companng with other dassifiers, the Maive Bayes provides high accuracy of 95% which demanstrates the effectiveness of the

feature extraction and the dassifier.

1. Introduction

Glavcoma is the second-leading cause of blindness in the
U.S. The prevalence of glawcoma in the world is 60.5 million
in 2015, and by 2030, it is expected to increase up to 10 per-
centages of world population [1]. The high prevaknce of
undetected glavcoma in the socicty contributes to the high
rate of blindness among the Indian people [2]. A physical
cye examinabion technique can occasionally result in incor-
rect diagnosis. Antomated and accarate diagnosis of retinal
disease helps to prevent the loss of vision. A thorough eye
cxamination for the detechion of glinooma involves tonom-
etry, oph thalmoscopy, perimetry, gonioscopy, and pachymme-
try. Utilizing the right automated decision tools while
imagmng the retina improwes the early detection of glancoma
and prevents visual loss. The brightest section within retinal
fundus image is where the optic nerve exits the retina and to
thie brain, which is called the optic disc To prevent wision
loss, the optic disc region must be examined for the existence
of glhucoma at an carly stage. The nerve that transmits data

from the ¢ye to the nerve is alled the optic nerve. When the
optic nerve gets damaged, glancoma occurs. Early on, there
are no symptoms, but if a2 proper diagnosis is not made,
wvision loss sets in. The greater than usual pressure in the
gye. which occasionally accompanies glancoma, is referred
to as ocular hypertension.

Initial enhanccments are made to the input reinal
images to improve their quality. The feature extraction tech-
nigque has an impact on analyses on the dadedion and classi-
hcation of glancoma wtilizing retinal images. Glawcoma
progression is identified uwsing morphological and nonmor-
phological clements. Glancoma detedtion using CDR feature
was performed by Xu et al. [3], Muramatsa et al. [4], Joshi
et al. [5], and Yin et al [6]. On the other hand, the ategori-
zation of the retina structure 15 not a charactenstic of the
nonmorphological features. The published investigations
have demonstrated that morphological parameters like col-
our, pixel intensity, histogram, and texture are not used to
detect glancoma. A systern based on hybrid feature extrac-
tion from fundos images wsing higher order spectra, trace
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Abstract

In the present work, biocompatible materials such as zinc (Zn), Strontium (Sr) and
Hydroxyapatite (HA) have been mixed with magnesium (Mg) to fabricate a
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