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Abstract: W have simulated 2 datoseef21] wsing fwo most
pronsisieg deep learning algorithms viz Recurrent Newral
Netwurk (RNN) and Loma short-term memary {(LSTM). The
ascueasy ropariad by thie KNS mulel is 0,78 sibereas LSTR
resmlted fn 082 accwracles. In eenclusion, deep learning Bos the
potentlsl tn provide early dereeiion and dreatnient for mentsl
henlth (sswei, However, further research is needed to Ginpeove
tive accuracy and reliability of these models and to cvaluate their
potential for widespread vse im dindeal seitings. Deep learning
technlnues Bave shawn great promise o the Aeld af medical
dingnasis, including the detecthon of mencal Beslth problens,
This regvarch wims te lovestigste the use of decp lenrnlag
alparithnis for the detection of mental healily dizorders, such us
dejression, snslety and siress, The study will guiher a lerpge
dstaset of mental healib-rdated daia, incleding demographic
information and scll-reparicd symapioms. The data will then be
processed and analyzed viing deep earming alzorthms, soch s
Convolutional Neural Neotwerks omd Recwrrend  MNeiiral
Metniorks, to bmlld medels that com aecursfely predict the
presonee af mental bealih disarders, The peailts of this research
will comiribute to the developiment of saore cificiend and effective
mental hezlth screeming metheds, which coald greatly fmprove
the exrly detection and treatment of mental Gealth prehliems,

Keywedsl Docp Foarming, Mental health, Anxicty, RNN,
LETAL, Blachine Learmng.

I. Tntrodoction

sicocal dlmess i 2 catcgory of medizal disonder that alers a
person’s thoughts, feelings, or behavier (or all theec), ad
rescarclyhins proven that if can bave &0 ¢ Mect on one’s physical
Fiealeb] L] publimodal Decp Lr.urnirl; Framewsk 5 @
statc-of-the-art technique ihat wiilizes muhiple modalities of
data o recognies mental deorders. This appraach combines
the power of decp learning snd nlfiple data sources 4o
provide 1 more compreheasive and necuraie disgnoss of
mentu! lrealth conditions[2]. Users of social medin ofien share
their frelings of emofionn], etates througls their posts, In this
study, we developed a deep leaming mode 1o identify 2 user's
mendal state based pn hisber posting information. ¥ collectin

it developing a deep lesming mode! that can ideify a user’s
mental  disorder, includieg depression, anxiety, bipolar,
borderline personality disnrder (BPTY, schizophrenia, and
autism[3] This con include anslyzing large empunts of patient
data (o sbentify patterns and predict outcomes, d=veloping
persomalized trentment plans based on individual patient data,
and wusicg natwral langusge processng o aralyee
poticat-provider communication, The hope is that desp
fearning can improve the acceracy and efficiency of menial
Tvcaleh aszeasments and treatments.,

I, Image nnalysis [4]: Using decp leaming algosithms,
medical images suchas beam seans can be analyesd
1o detect signs of mental health disorders [4,5,6]

2 Spocch and langumge analysis [T]; Speech oand
language patterns con provide insight intbo a peson's
menial sinte, Dieep leaming algerithms cinbe trmaned
on lorge datasels to identify speech and language
patlerng sckocizted with mendal health disorders.

4 Text poalysis [B]: Matwral lngusge processing
technigees cam be ased to analyze written texe, sich
#% elecironic health records, o detect siges of mznial
headth disorders.

4. Weorable dats analysis [9]: Wearable devices can
colleet dora on a persoa's physical and physinlogical
state, which can provide insight mte their mental
health. Decp learmng algonifiums can analyze this
data to detedt signs of meatal healih disorders,

I, Literature Reviewy

The paper "Muliimodal Deep Leaming Framework for
Mentn] Disonder Recognition™ by Zhong et al, (2030) presents
a deep leoming framewerk for recognizing mental disorders
using multimodal daim, The suibors aim to improve the
accurney of memlal disorder recognition by utilizing mukiple
midnlitics such as speech and facial expressions{i0] In
conclusion, this paper preseits 3 novel and effective approach
for recoghizing mental disorders using multimodal deep
learming. The suthors dénsonstrate that combining speech and
facial expression dala can lesd o improved accuracy in
memtal disorder recogniticn. To quickly and awiomatically
Qleiiily seafarers who need peychiatiic counseling and

BAIR Lohs, LISA
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Abstract:  Faclal expressions, o Kied  of nenverbal
communication, con be wsed fo imlerpret buman anothons, A
technobepy kwown as faciol gmotion reeopniifon simdies facial
rxprossions in photos aiil imavicd, Dhoe to Ale nEmerous
applications, It has, cnntion idonification is = crucial subjeet,
Oime of dke most dillicult paiern recogniliog challemges ks
pmotion detectinn using Fagial expresiions. Emotisn delection
gslmp facial expressbons inclisdes = nuimbier of (aoe-rifated
applicafions, such as faee verification, focial recagmitien, froe
¢lastering, and many more, Do fhis srticle, w3 hsve given a
comprelsesbe study of Fage and crmotion detectian msing YOLO
muodels, We have described the architeeture of fhee VOO model
and jts verslons wsod for the resiew  abjechives. We have
implemented  varions  YOLO models amd  presented  dbe
pxperimental reselts of  VOLOvS. We infer fram eur
comparalive stedy that YOLA mndels are expiored for face
detection but sery little work hos been Tound for cspression
detectian. The inital hypathesiz of 1hEs review was that there is
an Incresse In seesracy wilh gvery mew versbon of the YOLO
o for face snd emation detection which turni out to be false,

Keypworids: Ematicn Dictoetica, Face Dwtection, Dieep Leamning,
Crrvolution Meural Metwork, Patem Recagnition, YOLLO,

1. Iniroduction

Recent dzvelopments in paliers recognition, maching learning,
and bomeirics analysis, akeng with the iscreased usage of
caimveras, are mainly respongible for the expansios of the FER
{Facral emotion recognition) technology. For applications Jike
survelllznce, self-driving cars, and goming thol nesd quick
and precise object resognition, YOLO is a popular optigeg

Emstion recognition hazs been added 1o the YOLO
architacture recently, enabling it to categorize the emetional
siate of people m o picture or video. In order to do this, the
VOLO model mst first be trained on a sizable datzset of fxces
and emrxitions, such as the Affect- Net dataset, before it can [
used 1o forecast the emotions of people in Gesh photos of
videos. Happiness, sorrow, wruth, surprise, and coniempd anc
pmeng the feclings that YOLO-based emotion detection
systens  frequently identify [2). In severnl applieations,
inchuding security, human-computer interaction, and other
fields, YOLO-lased emation detection has been found 1o be
relatively quick and accurate [3].

To research facial expressions, cameras ore wilized o identify
faces and capture real-time human responses 1o ciTcumstances.
Thie way that the facial muscles flex and contract differently in
sesponse to cach facial expression makes it easier for deep
leaming algoridhms 1o recogiize emwtion. It has been
discovered  that YOLO-based emotion recognition is
reasanably quick and accurate, and it is employed in many
applications  including  market rescarch,  seourity,  and
harnan-computer imterfisce (4] The quality of the eining data,
the size of e medel, and the facial expressions of the peaple
it imape are & fiow exomples of variables that can have an
impact on how well YOLO-based emation detection systems
perfomm, There ope sewven basie human emotions: FI-I'I'FI'iE'-‘.
corfempd, rage, fear, happiness, and sadness. These ermoedinng
pan be recspmized by o eange of Tcial expressions, such as he
position of the mouth ond the positioning of the eyes and
s [5].

TI:is_ m_clumlu&:.r can be emploved, and a3 wvoriety of
applications can be made, using the YOLO algorithm,
Depending on their response, it may be clear if they ane eager
o talk to us or not. Face recogrition can be used for a number

J!;Iﬂ.g“ rposes, such 03 persenal identification in surveillance

j MIR Labs, USA
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Sanskrit to English Translation: A Comprehensive
Survey and Implementation using Transformer
Based Model

Keshay Mishra', Awals Shaileh?, Jyoth Chanhan’, and Mahendra Kanojia
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Abarrer: Sunskril is on angiont longuoge with o rich literary
and cudtwral keringe, bt i 15 pofwhilely speken tadag, Wawever,
it imporiames bn understansiag niveremt Indian tevis pmd oobure
has driven rosearchers o fevelsp machine franskation sysoms
for Samskrit be English, The goal of ihie  systems is 1w
automatically 1rapalate Samskrkl dest mie Esglisk, meking i
geerasibls 1o @ wider sudicner, Langusse siwdly amd the me ef
haman commanication luppuages G interac with machiscs s «
promincol pesearch denuiin m MatEral Lamgudge Frocesdng
[MLTF) The sanskril lampiage being i aldest, we il that
ghere s Lombhal wark deneia inclede Sanskril amd jis iramdabain
ssing WEDF. o this study, we usr MLP and Deep learmingg

Tramsfurmuer lased acentinn mechapdsue o ramslate Samshrii
tn English. We hove iised @ copjiis dotzsel b (Fasn S enndal aml
pepnried HI% noraracy wuing thie Bhaz

aepurscy sy e 8ille dataset o Iich i i pomsidered o gaod
clamdars. As we inreass thee pumbor ol i im dlie alnbpord Dlie
Adndid pives HoficF BECETIEY. Wy cenppareil the Tramsleiier
Afneldd amil Lang Shori-Term Momory (LETRI) Sleikel, thr
sl performs Letior ilean g previnis iemlely wed e
tramulsie Dhie Sanshril fangusge, They wid sl wlik (e Hnpmiside
eonumankty in saviag i TS E- v s R prrowess il Hamskril =

Enstish iramiatian.

Kopwaraly Ganmkrt Tronadsifom, NLIY, Beop Lesiming Rlceel,

L5TT, Traradnrmer Pdabe]

L. lnteoduction

Sansrit 8 am angient longuage with & rich liverary and cobiurml
heritage, bat it ks mol widely spoken today, Howeves, ifs
imsportance in undersanding ardant Irifian 1=u‘ﬁ;n- Z|| i

lis driven resenrchers o develop machine wanslation systems
fior Samaksl 0o El'l_u,]i.ﬂL The gaal of shese systems 11 b
automatically irinslate Sanskric text mio English, making il
acerseible to a wider sadience. Since then, many resEArhers
have worked an varices aspects of machine translation fos
Sopskrit, meludng Inguage medeling, mackine [eaming
nl@ﬂilﬁmq. and  SoEpUs e lapiment Abps machong
iranelipion svstgns for Somskrt use smistoal ik heime
pramsfatbon (SMTY redhmiques [1,5], whins b gyslem S
jrained (i Lnnge pardlied corpor of Sanskrit ans] FEraghsh oext

This allows the system o leurmn the statstical palierns i bz
seanslatien: of words, phroues, aod ssmienoes, #nd G usd thea
inlrmadion fo fransiie pew texl. One challengs inmazsfabing

svad (ol datsset snd T25% oo b b Paelish iz e morphelegical compleity ol the

so. Surpkeril worde can hove many i i¥rent

Saraknd Enapc
fiariita deporulong on e curdext, and these (o mus I

eoerevtly identitiod mmd camstated in order @ produce accunse
pramlations [0 T addegss this, some mchine Erasmlamon
syshmis lor Sanshkisl st mnabmlogioal analysis to iensify the
oot faten ol wonds befone Irasslarion. Another challengs i
il trmslstion of proper aouns, sich 35 mares ol people,
places, wd orgunizitions. Thise Banes alien do pak havs &i
gaiivilent s English winl require spesial tiandling 1o predoce
securuge  rwalatlons. T nddress dhes, some enachinc
ransbation systeins gse named enfity recognition sectnlgues
i ilendily proper noums und  gansbate them comrecily.
Alibaugh Sanskrit playse o significotl robe in mdan culire
andl listory, natking hos boen tnshatel mio ar o ol it
whereas many diffierent naurnl langisges e aceessible far
this infatimation. The speakers of various languages must uss
irnmalngion services or pick o the olher language in oader e
pecess (s matenial. Since ool everysss gan leam L=
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1. Forecasting of COVID-19 Cases in INDIA Using ARIMA and AR Time-Series
Algorithm

2. Soft computing and image processing techniques for COVID-19 prediction in
lung CT scan images

3 Malignancy Detection in Breast Histo-Images Using Multi-layer Perceptron

4 Machine Learning and Image Processing Techniques for Covid-19 Detection: A
Review

5 Smart Gloves Controller for Drones Using Raspberry Pi & NodeMCU

6 Emotion detection based on facial expression using YOLOVS

7 Machine Learning Approach For Detection Of Mental Health
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Soft computing and image proces sing:
techniques for COVID-19 prediction in lung

CT scan 1mages

Neeraj Venkatasai L. Appari* and Mulendra G. Kancjia

Preprarament of CompIrer Soience,

Abstract, COVID- 19 &8 8 contagloes respiratory iliness |
damages Hood arleries, amill nllsoL EA

¢liain reaciivn (RT-PCR) & pmethod finr detecting COVID-1H

parnn collocting the sarmple in danger. As & rosult,
he done Fnapmally, hnwever
lsarming. An Al model is nequirod 6 diagin

irFarmation from wwhich the o] is teaipoid: This pagey consis

and deep learning papers proposed by diffenzm researchone A
pradient boasEng algsallim The ael of this poper i% 10 provi

Kepwonds: COVID. 10, image processing, meechaig leam

1. Introdfsciion

Humans have encountersd many contiglous diseascs
throughout histary, resisling in pandemics and cp-
dapics [1]. There were no ndvanced answers 1k thiese
difficulitics in the pasi, whith resalied i several nog-
ative hurnan consequences. COVID-19 [2] is a o
dissase kind that kas ariser, I's a member of the SARS
family [3). According 1o WHI, ihere weme [95,778,175
confirmed cases of COVID-1% as of mid-August 2021,
with 4.235,559 deaths e a total of 3,E86,112,928 vac-
cination doses [4], However, unlike in the past, there
sre: e signifbcuntly more effective methods for detect-
img and diagnosing COVID-19, including RTPCR 5],
However, RT-PCT i3 not only time expensive, bat it also
s ligh false ncgative mte [6]. As the prevalesce of
covid 19 grows, a betier approach is required o addeess

*Camsprading e Meera] Venkaiosai L, Apparl, Departmenl
of Compuser Scippce, Shetl LU, e Sir KUY Colbepe, Murstal,
Mahsshiee, [ndin Bemisil: opparineeraj] @ gmail com,

AR SR B0 5 2 < IS Press. All nphis arsemved,

Al ks U prooess po fusle Al opprosches inclede inssge pros
e COPY =09, mnl o datasel 1 pacepsary tolemn
e revicw of different image processing, Eachine leaming
Il % modats bosed o deep Iraming and pretrained model Q5Rg
e infarmation for fuure researchers i wark wilk

Sheny L U1 and Sir M.V College. A, Maharashors, dodés

hat can he pazssd from person o persea, Becous it affecis the ings.
diac peoblems, COVID- 19 mias) e disgensed quickly. The reverse transcyijlase polymarss
aast ik 45 Hime consEming anid kebag expensive, as well 55 puiting the
cliniclans prefer iuse CT scan md Xray gz, COVID- 19 ebassifiearion cif

eaing, machine [eaming. and das=p
thut menidel. & datwsa conssts al e

ing, deep l=ariing. prevrained niodel

these itsses, This iz whese AT [T] comes in In the past,

Al has praven to be extremely beneficial in the reedical
ficld [§]. Al has come a long way. In [ 147]. Elleuch Mo-

hamed et al, employed a pre-trained VGG-16 archinec-

ure 1o reeognize charapteristics in plart leaves in agri-

cultaral fields. Valappil et sl applisd CMN-5%M ma-

chine learing methad [148] for vehicle detection utidis-
ing Unmanned aceial vehicles {LAV3), For Arabic word
detection from natural photos, Ouliadji et al. used en-
semble leanting approaches such as Suppart Vector Ma-
chine, Mearal Metworks, and Adabocost boosting alge-
githm in [ 149]. However, becauge Al alone cannat selve
the: problem, CT s ond X-ray invages are wied Using
CT scan images and transfer leamning technigees, Scum
el al. wilized Musk R-CNM for lung segmentation o
2021 {150}, Intbe medicul indusiry, CT scan and CXR
imuges an: employed for a vaniciy of pairposcs 4,10
Deep Leaming {11, Machine Leaming {12 | nnd lmage
Processing [13] are some of the AL technologies that
can be utilised to distingnish COVID-19 patients from
CAP (Community Acquired Patierts) [14].
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A review on classification of breast cancer

histopathological images using convolutional
neural networks.
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Abstraei— Breast Cancer i worldwide registerod as one of (he
simon threat to wemen. There §s an increasing death raie in
= ¥imen because of breast cancer. Breast cancer can be cered or
lifespan of the paticat can b increased il it is detecied at & ﬂllj'
stage. Il is necessary to volidate patients hisiopathological
conditions for detection of cancer. The histopathalagist are the
CXpEris 10 examine the ease. Performing the chissificadion
procedure manwally is very time comsuming and prone to error,
based on human expertise. So do subdue this lack of accuracy and
consumption of time, rescarchers arcund the world are
ﬂ:pt:rl.ru:utl:ng with varous soft=compualing methodologies Tor
autermated diapnusis of breast cascer, Convelutionsl Mewral
Network (CNN) is impending neural netwoerk with deep learning
capabilities and promising resulis for  breast cancer
classification. In this paper we pglve a review aboot CHNN and
hybrid-CH N based breast cancer elassification medels. The paper
alsa reviews lhe work where deep learning environments such as
GoopLeNet & wsed 1o achieve high aceoracy and eificiency in
detectlan of Breast canceor.

Keyvwards. Convelutiopal Neural Nevwprk SOV Deep
Learmivg: GoogleNet;

[. INTRODUCTION

Breast Cancer 13 o malignant fumour in the breast znd
cventually, i spreads to ofer organs in body. Breast cancer
spreads majorly through the lymph system or through blood
cells, It occurs in men and women boeth, but comparatively,
male bresst cancer 38 rare. Worldwide Dbreast cancer is
gonsidered one of the most commoen cancer in women[20],
According fo Gleboesn 2018 reports, among all cancers breas
cancer shares 14% in women, new enses regisiered is |62 468
and 87,090 iz the number of deaths dus to 1his disenses[1].
Tarly stape detection of breast cancer is essential for the best
results of the case and the survival of the patient. The process
of detection is carried oul by histopathologists with the help of
tissue samples, it delays the diagnosis process and affected by
external factors [3],

Researchers around the world  gre developing  various
techniques for early and eceurale detection of breast cancer,
The histopathological samples are converted

A Procerding of National Leve

0

Mahendra G. Kanaojia®

Bept, of Computer Science
IT University, Thunjhund
Rajasthan, India.

kpkmabendrai@gmail.com

histopathological impges that are clasgified mto weather
benign (non-concerous) or malipnant (cancerous) The
artificial intelligence maching leaming algorthms are
implemented for automated breast cancer detection[13], The
convolutional neural network s recent and promising
techniques for image classification. This paper gives insight
af the types of CNN methadologies and its implementation in
GioogLeMNet [17) environment,

I, LITERATURE REVIEW

K. Kumar and A. C. 5. Rap [2] extracted patches of imeges
and used & convolutional neural network and classified the
image into benign or malignant for breast cancer detection.
The BreakHis database was wsed with 9,109 breast twmour
mmages for classification, 90% accuracy is reported. The
classiflication accuracy of CMM depends on the extraction of
featares in differont layers with the variation in parameter 5.
Angara, ¢t al.,[3] preseated the neurzl network breast cancer
classification for whole-slide histopathological images. The
classification process includes patel peneration. The BreakHis
database with 7909 images were used to carry out the
experiment. The rescarch $tates that deep leaming technigues
can do an accurate classification of the histopathological
images. In 2018 8, K. Jafarbiglo, et al [4] proposed o system
for classifying histopathological images based on muclear
atypia  crilerion.  The proposed method  does  data
nugmentation, datm processing and fenture extraction with
CNN. Researchers  could achieve an  accuracy of
i4.23% Convolutional  neural network model with image
enhancement methadelogies was proposed by A-A. Nahid, et
al,[5] in the year 2007, where theee machine leaming models
were lested for classifying histopathological breast images, the
machine leaming models were Conventional CNN model,
Merge ?‘{“ Model and MaxMin Convelutional Model. The
chissification was performed using the BreakHis breast image
dataset and the most accurncy was shown by the conventional
model. E. A. Spanhiol, et al,,[6] trained the CNN model using
image patches and reported & belter efficncy ate for
hilﬂﬂllillhﬂﬁﬂﬂitﬂ imape classification, Random selection and
sliding window mechanism was implemented for image

ik at CKT Arts, Commerce and Scicnce CE‘HEEG- PFanwel
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Computer Aided System for Nuclei
Localization in Histopathological
Images Using CNN

Mahendra G. Kannjintﬂ’, Mohd. Abuzar Mohd. Haroon Ansari-,
Niketa Gandhi®, and 5. K. Yaday'

| JIT University, Jhunjhunu, Rajasthan, India
kgimahendraggmail. com, drskvadav@hotmail. com
? SIES College of Commerce and Economics, Mumbai, Maharashtea, India |
md_sabuza r@hotmail. com
3 University of Mumbai, Mumbai, Maharashtra, Tndia
niketaggmail. com !

Abstract. Today, the health care industry is extensively using computer aided
diagnostic expert System. The expert system for the diagnosis of breast cancer

using the histopathological image is the need of time. Analysis of histopatho- |
logical images is challenging dug to its complex architecture with irregolarly
shaped muclei. Convolutional neural network (CNN) is a promizing technology
emerging in recent years, We have designed a computer based expert system 1o
identify nuclei in hisiopathological images. The sysiem is developed using
python programming language. We have used the BreaKHis breast cancer
dataset for experimentation and Kaggle dataset for convolution masks gencra-
tion. Nucleases are localized using custom design Keras and U-Net Hybrid CNN
(KUH-CNN) medel. The systems cin be used by histopathologists for the
diagnosis of malignancy in the tissue. The system can also aid the researchers
who can implement @ machine leaming algorithm on the nucleases detected
images for further analysis.

Keyworids: Breast cancer detection * BreakHis dataset - Convolution neural
network - Muclei detection

1 Introduction

Medical image processing considerably deals with object localization or segmentation
of the region of interest (ROI). The general approach for nuclease identification follows
the process of image enhancement, nuclei segmentation and image post processing
[1-3]. Humhn]ngicul analysis plays a vital role in such a process [2, 3]. Albeit the
general image processing approach has proved to be the most adapted procedure for
nu:lgﬂsc s?gmenmiun, it has limitations in identifying overlapping nuclei, noisy image
and intensity levels [2, 3], The identification of nucleases can be vieweci as al:: ub'cgr.:.t
localization problem [3, 17], with nucleases as an object of interest on the visuiﬂ].l'

heterogeneous background, Study shows that CNN [4-8, 14, 15] has proved to produce

© The Editor(s) (if applicah :
to Springer Nature ;Emla::lﬂ%iﬁmhﬁﬁ Vacks sxelnlyr licemse

A. Abraham ef al. (Bds): S0
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A study on area occupied by nuclei and pixel intensity-based

digital image features for breast cancer histology
Mahendra G. Kanojia 1, Mohd, Abuzar Mohd. Haroon Ansari2, and 5. K. Yadava
1JJT University, Jhunjhunu, Rajasthan, india.
kgkmahendra@pmail.com
25IES College of Arts, Scionce & Commerce, Mumbai, India
md_abuzarg@hotmall.com
3JJT University, Jhunjhunu, Rajasthan, India.

drskyadav@hotmail.com
Abstract : Breast cancer is the most commionly oecurring form of cancer in women, majorly occurnng
in the age group of 40-70 years and the second most common cancer worldwide, Thera are several
signs of pragress inimage pracessing lechnigues and machine learning algerithms thataid the medical
domain. The image processing works with image enhancement and abjact localizaton. Machine learming
algorithms input image features 1o train the breast cancer detection model. It is important to extract the
image features accurately to achieve promising resulis, This paper covers in depth study of areas
occupiad by Image nuclel and intensily based on the features used for the detecfion of breast cancer.
Keywords : Breast cancer, Image processing, Breast cancer Image Fealuras, Faature Extraction
INTRODUCTION : Bresst cancer causes most of the cancer deaths amang women worldwide.
According toGlobal Cancar Observalory (GCO) report. in the year 2018, the number of new breast
cancer cases are 20,88, 849 (11.6%) and number of deaths due to breast cancer are B, 26,679 (6.6%
which makes breast cancer the second largest cause of death due to cancer. Breast tissue from the
suspectad araa is extracted and mounted in the slide for histclogy. A detailed study of the tissue side is
carried by the histopathologis! for the diagnosis of breast cancar. The overall process of mounting the
tisaue on the slide and microscopic study 1akes a subslantial amount of time. Furlher, tha reliability of
the diagnosis is based on the experience and expertise of the histopathologists. The design of medical
diagnosis systems is called on fo aid the histopathalogists, to speed up the process of diagnosis of
hraast cancer and to produce more accurate results. Histopathological images ars primary input in the
process to design an automated breast cancer defection system, These images can be captured
using & high-resolulion camera placed on the eyepiece of the microscope (R & K, 2018). Image
processing techniques are implemented on the captured images to enhanece tha image and exiract the
digital image features. Datasels of the extracted features are used to train various machine learning
algonthms. Image segmeniation and posiprocessing techniques are used 1o identify the object of inlerest
in the image. Once the ohjects of inlerest are identified, feature extraction techniques are used lo
canvert the images nto numerical dala sel represeniing extracted features (Belsare, et al,, 2015).
in depth understanding of the various digital image, fealures are essential for the researchers before
the design of any aulomated breatl cancer diagnosis system. Accuracy of results produced by the
machine leaming algerithms highly depends on the lype and qualily of feature set used. Research
unaware of tha role of features in the image may lead to false accuracy prediction. Also, understanding
of feature set aids the researchars for the seleclion of features basad on the fype of images and the
interest of research, In this paper, we briefly discuss the breasl cancer histopathelegical digital Image
TRIBEE Br~nuclel and pixel intensities (Cao, et al., 2018),

{aature which composad of the area 0g
(Rajyalakshmi, et al., 2017). '
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ABSTRACT .
The dnternet af Things (ToT) can be simply defined as cannecting to the internet alf the physice! plac2s

and things In the warld for the vast emount of benefits it affers. Once compmected to the intermet one con st_nd
or receive infarmation or bath. Smart things heve an ability to send and/or receive information. laT is gaining
vast recognition from @ wide ronge of domains ke ogricwlture, healtthoore, acodemia, tr-mspa.rmrrpn,
manufoctuding ete hy the development of smart systems, This paper foruses on the opplication of ot in
Healtheare systems which allow achieving exceflent personglized heclthcore at affordobfe costs. The
application af this technology in healtheare domain aifows medical facilitotors and centers [0 opercte mare
compatently giving palient better treotment compared to the conventiona methods. This paper discusses
five sueh epications used in the kealtheare dompin, Further, it discusses the benefits offered by introducing
this technoiogy In the domoln ond olso the challenges foced in implementing swch systems in real life. The
poper concludes by discussing the future of foT In healthcore and how it has opened @ world of possibilities
fior the next decode to see a revolution in the treatment and diagnosis of diseose.

EEYWORDS — healthcare, Internet af Things(laT), lalT, meaizal devices,

INTRODUCTION
IoT a5 defined mean: thet connecting (o the Internet all the things in the waorld for the tremandaus

benefits it gives o the people workiwide in different domaing, The subiet of this 5 when we just refer 2o all
the things related to a medical demain e medical device and spplication are connected to sach ather and
can help moniter or track the status of patients with different ailments, This s termed as the internet of
Medical Things (loMT] or healthcare 10T, The medicsl devices communlcate to each other a3 they are
connected via the online computer networks. These devices further linked to clowd platiorms on which the
aptured data can be stored and wsed by the medical professional for analysis. | helps in improving and
safeguarding patient’s [ife by taking limely decisions related te their health, The concern medical
professional can uge the data rocoived from foMT to take healthcare decision of that particular paticat.
Accarding to [1] lobT will reach worldwide 5136 8 biion by 2031, Az of now, 3.7 milllon medical deviees ane
eonnected to each ather, transmitting eritical information of the patients to the healthcare systems to which
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Recognition and verification of Indian currency
notes using digital image processing
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Absiract: The seeurrence of counterfelt notes can be detrimental
tn the eTective panning of monetary systems of any natios, These
eousterledt motes can be distributed by terrorist and other
eriminal prpanization amd be ased to fumd ilkegal activithes. Thiz
paper exomings metheds to enbance the seourily features af
vecently introdiseed Inéian currency netes. The introduction of
the INR 500 and 2000 potes [n November 1016 resulicd in some
disceurse concerning the security features of these mew Inslian
currency notes. The wide occurrence of cosmterfelt [ndiam
currency notes in the depominations ol INR 18, 20, 5ih, L, 500,
10400 Bas béen peparted over rocent years, There is an expectation
that these newhy introduced TNR 500 ond 1000 may also be
counterfefied and distributed fllegally by criminal googs and
terrorist groups. This paper propeses a novel carrency
recognitlon  systemn  where  the  counferfeit  currency in
automaticolly recognlzed without any haman intervention. The
propesed system provides an interface to recognize the ladin
curpeney notes and swthenticate It validity, The system alsa
[dentifies the coenterfeil noics by using g scopmer and Various
[mage processing metheds for shape recognition. Varioas image
featmrey were used o distEnguish betwean eounterfeif nmd mom-
counterfeil notes. The study wsed an fmage databnse of Indian
potes to seoss the mecuracy of the propesed system, The
experimental results show that the accuracy of the system
propused s clese to $0% with o satisfactery fevel of sample
processing, The accuracy of ihis idemtiication was found to be
dimbnisied For sample notes which were damaged,

Keywards: cougterfiit notes, feature extrction, image processing,
Indian corrency.

I. Imtroduction

India experienced one of the higgest finoncial operations cver
exeeuted afier the country’s independence in late Navember
2016 [1]. This eperation carried out by the Indan Federal
government was targeted 21 the massive fow ol *blck money”
in the Indian market cconomy. It has been reported that up 1o
IMR 400 crores of fake cumrency was circulating m the Indian
cash economy [1]. This fake currency wa found to be mostly
of higher depominaticn poles which wre INIE 500 aibd
1000, The last decade has seen greal dismpiion of the world
economy, and changes in the regulstion of the financial
gystems with the introduction of the Buro currency ol the
gver-increasing lmporiance of the Asia coonomics [1],

[2]. Thers has also been a deregulation on markers which has
regulted in botk the increased exchange of monsy betwien
¢euneries through electronic systems. Despite this, the cash
economy still remains the pringipsl ecanomy of India where a
large proportion of the papulation does not haove bank
pecounte smd live belowr the poverty line. The avoidance of tax
in property and ofber indusiries also relies on farge
perceriages of payments to be camied oul through cazh
transactions where this cannot be easily fraced by govemment
and banking agencies [1] The cash economy has alse been the
avenue for criminal gangs and terronist erganizations 1 fund
their activities and to gain an advantage by the inroduciion of
a larpe sum of counterfeil mMes.

The last few years have seen the widespread use of currency
posle recopnition syt by bonks and other goenchis. These
systerns have been used in ATMs and for the counting ansd
identification of large quantities of currency notes. These
gystems are able to recognize and classify specific paper
curmencies  and  meject  motes  from other  paper
currencics. These curmency recognition systems use a mambes
of techniques to distinguish between notes. Some systenes are
hased on the recognition of different serial numbers for
different denaminations 3], The drawback of these sysens b
that they require datashects of the seral numbers for exch
batch of currency notes. Other systems are based on the
recognition  of optical feawres. The  carlicst oplical
recojition machines were primitive mechanical devices with
high failure rates. The cument OCR devices provide a high
accursey and a hased on the detection of various fmage
features such us variations in color, shapes and other markings
(4]

The use of optical recognition systems for the dentification
of counierfeil currency notes 15 one possible techniqus 1o
pssist governmend ogencies and banks fo remove thess nates
from circulation. This study proposes a sysiem which uses
image processing techniques and various optical featuses of
Indian currency notes to delect analogies in these notes. This
paper will evaluate the accuracy of this system and outlines
the implications for using his system in reducing the
eirenlation plflamityency notes in India.

MIR Labs, USA
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