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Abstract

This paper develops a multi agent system in real time for hybrid Iicrogrids as advanced energy
management (ADEM) protocol using a Java agent development environment (JADE) frame work, The
proposed systein is configured with two micro-grids, each having 1kw solar photo voltaic power, 1.5Kw
wind power, 24V, 150AH battery along with a Iocal load, thus making it a hybrid Microgrid, modelled in
MATLAB/Simulink, Due stability constraints while using MATLAB/Simulink, in a multi-threading
environment, a middle ware called Multi agent Control Using Simulink with Jade Extension (MACSImJX) is
adopted. The mﬂ rogrid environment variables are captured through sensors, delivered to the agents
operations in JADE, for the implementation of dynamic operation in hybrid microgrids. This results in
maximizing operational efficiency of hybrid microgrids system. The simulation suggests that MAS can
successfully manage dynamic loads, generated power in real time microgrids,

< [ Previous - Next | >

Keywords

Micro-grids; MuitiAgent systems (MAS}); Real time simulation; Energy Management system (EMS ), JADE:
MACSimJX

1. Introduction
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Abstract

While demonstrating that partially or completely centralising signal processing at the central
processing unit|(CPU) improves spectral efficiency, this study advocates for the utilisation of
maximum ratio|trying to combine at each access point (AP) (SE). Cell-free massive MIMO is
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Abstract

Cancer is a common disease with an increasing mortality rate in recent years. Lung cancer is the most

common cancer in men and women alike, It is caused by uncoritrolled cell development in the lungs.
These cells are divided into two types: benign and malignant. Benign turnours are usually harmless, do
not spread to other|cells, and have a smooth and regular shape, whereas malignant tumours can be
dangerous and spread to other body cells to form a new cancerous nodule with an uneven shape. If lung
cancer is detected early, it can be treated. Lung cancer symptoms typically appear in the human body
when it is in its final stage, but advanced technology and computer-aided systems can detect it at an early
stage. Currently, numerous conventional and machine learning techniques are used for such automated
detection systems to detect lung cancer in its early stages, but such automated detection systems do not
provide accurate detection and the processing of lung cancer detection takes a long time. Asa result, a
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Abstract

Hyperspectral remote sensing is one of the important approaches in the area of remote
sensing owing ta the latest enhancements in the Hyper Spectral Imaging (HSI) technology.
The classification represents a direct approach in the HSI field that provides every pixel a
particular semantic label based on its behavior automatically. Nowadays, deep learning-
orfented techniques have gained wide attention in the area of HSI classification. Although
Convolutional Neural Network (CNN)-oriented techniques are subjected to the HSI
classification, their performances are not up to the expectation. This is because; the majority
of the traditionalitechniques cannot utilize the intrinsic behavior of distinct pixels in HSI

ittps:iink.springer.com/fariicle/10.1007/s11042-023-17351-0 112
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Multi—re%ion minutiae depth value-based efficient forged
I

finger print analysis

M. Baskar, Renuka Devi Rajagopal, PRASAD B. V. V., S., J\. Chinna Babu , Gabriela Pajtinkova Bartdkova, T. S. Arulananth
Published: November 16, 2023 « hitpsifidol.org/10.137 1/joumal.pone.0293249
Abstract

The application of biometrics has expanded the wings to many domains of application. However, various blometric features are
being used in different security systems; the fingerprints have thelr own merits as it s more c.stinct. A different algorithm has been
discussed earlief to improve the security and analysis of fingerprints o find forged ones, but it has a deficlency in expected
performance. A mulli-region minutise depth value (MRMDV) based finger analysis algorithin has been presented to solva this issue.
The image that Is considered as input has been can be converted Into noisy free with the help of median and Gabor filters. Further,
the qtality of lhelimage Is Improved by sharpening the image. Second, the preprocessed image has been divided Into many tiny
images representing various regions. From the regional images, the features of ridge ends, ridge bifurcation, ridge enclosure, ridge
dot, and ridge Island. The multi-region minutiae depth value (MRMDV) has been computed based on the features which are
extracted. The test image which has a similarity to the test image is estimated around MRMDV value towards forgery detection. The
MRMDV gpproach produced noticeable results on forged fingerprint detection accuracy up o 98% with the least time complexity of
12 seconds.

Cltafion: Bas&ar M, Rajagopal RD, B, V. V. S. P, Babu JC, Bartikova GF, Arulananth TS (2023) Multi-region minutiae depth
value-based e!tﬁcient forged finger print analysis. PLoS ONE 18(11): e0293249, https:ifdoi.org/10.137 1/journal.pone.0293249
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1. Introduction

Various organizations have used the davelopment of information technolagy to meet their goals. As the organizations have a variety
of information on thelr system, which belongs {o different users and business pariners, they are responsible for securing the data
most effectively. Any organization faces various challenges against the data maintained through threats. The security measures
which can be diffefent are enforced ta secura the data and handle the problem of illegal access. Access restriction is the most
dominant ona, which restricts the illegal user fram accessing the avallable data. In this way, different approaches are used, like
profile-based accass and key-based access restriction methods, However, the parformance of such mathods is not efficiant in
meeting the syslerp‘s security requirements as they can be tampered with easily by various adversaries. Using biological features is
more effective In enforcing such security systems. The facial features and thumb features are more challenging for the adversary
that can support stich security systems. Fingerprints-and palm prints can be used towards the problem effectively.

Human ﬁngerpn’nt' as great independence among other features of biomelrics, It has unique characteristics which vary between
any number of users, It has components of Minutiae ending, bifurcation, islands, dots, and so on. These components can be
common in all huran fingerprints but vary in numbers and sizes. The components and thelr numbers can be obtained by
processing the finderprint image. These numbers will not correlate with any other numbers. So, by adopling such finger analysis in
security systems, the performance of authentication and llegal access restriction can be enforced most strictly.

The piclure of the sample fingerprint is presented in Fig_1, which has both original and altered fingerprints. The adversary or
malformed user would iry to breach the security walls by producing an altered print to the system. However the system should be
capable of differentiating the criginal and altered one. So, the security system should cansider various features from the ridge like
dots, islands, ends| enclosure, and bifurcation. By considering such features in the authentication and verification process, the
problem of forgery detection can be handled effectively.
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Currently, image processing and 10T technologies are notable in unravelling various challenges
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Abstracii:

This study a£dresses the critical health risks faced by farmers owing to the use of harmful

chemical pes

to minimize

ticides in agriculture. The primary objective is to create an effective solution
these risks and reduce the use of pesticides. To achieve this, a smart

irrigation system has been implemented by connecting various sensors, such as moisture

sensors and
data on crop

‘hermal imagers through the Internet of Things. These sensors collect vital
moisture levels and thermal images that are securely stored in a cloud-based
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by J. Chinna Babu; Mudassir Khan; Mallikharjuna Rao Nuka; C.H. Nagaraju

International Journal aﬁ Bioinformatics Research and Applications (JBRA), Vol 18, No. 4, 2023

Abstract: Healthcare services In many parts of the warld, but especially in emerging countries, have been made aware of the risks presented by the COVID-
19 pandemic. In areas \Where bulk traditional testing is not practical, new computer-assisted diagnosis methods are clearly needed to provide speedy and
cost-effective screening. Pulmonary ultrasonography can be used to diagnose lung disease since it is portable, easy to clean, inexpensive, and non-invasive.

In recent years, cormpu

{er-assisted analysis of lung ultrasound images has showed considerable promise for identifying respiratory disarders, including

COVID-19 screening and diagnosls. Detecting COVID-19 infections from lung ultrasound images using deep-learning algorithms and comparing their

0 use a variety of pre-trained deep learning architectures to this problem. There are 3,326 lung ultrasound images in the POCUS
to train and fine-tune our algorithm. Comptited tomagraphy {CT) proved useful in the diagnosis of corona virus infection
particularly in the pandemic of new corona virus (COVID-~19). Radiation from patients who underwent CT scans experienced alterations that were

en in MRI scans. A chest MRI should be perfarmed if a CT scan is unavailable, according to the study's findings.

results, It was possible
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Abstract

The crucial aspect of the medical sector is healthcare in today's modern society. To analyze a
massive quan’t!ity of medical information, a medical system is necessary to gain additional
perspectives Ejnd facilitate prediction and diaQnosis. This device should be intelligent enough to
analyze a patient's state of health through social activities, individual health information, and
behavior analysis. The Health Recommendation System (HRS) has become an essential
mechanism for medical care. In this sense, efficient healthcare networks are critical for medical
decision-making processes. The fundamental purpose is to maintain that sensitive information
can be shared|only at the right moment while guaranteeing the effectiveness of data, authenticity,
security, and legal concerns. As some people use social media to recognize their medical
problems, healthcare recommendation systems need to génerate findings like diagnosis
recommendatipns, medical insurance, medical passageway-based care strategies, and

homeopathic remedies associated with a patient’s health status. New studies aimed at the use of
vast numbers of health information by infegrating multidisciplinary data from various sources are
addressed, which also decreases the burden and health care costs. This article presents a

.— mended intelligent HRS using the deep learning system of the Restricted Bol in

= 18 (RBI\ﬁ])-Coevoiutionary Neural Network (CNN) that provides insights on ha an >
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Abstract

Purpose The purpose of this study is to propose an advanced methodology for automated diagnosis and classification of heart
conditions using electrocardiography (ECG) in order to address the rising death rate from cardiovascular disease (CVD).
Methods Bufféred ECG pulses from the MIT-BIH Asthythmia dataset are integrated using a multi-modal fusion framework,
refined using : adient Descent optimization, and classified using the K-Means technique based on pulse magnitudes. Con-
volutional Neural Networks (CNNs) are used to detect anomalies,

Results The stvjdy achieves an average accuracy of 98%, outperforming current state-of-the-art methods. Sensitivity, speci-
ficity, and othet metrics show significant improvements. The results also show the type of Cardiovascular disease detected
using Confusion matrix plots.

Conclusion The proposed methodology demonstrates the utility of advanced machine learning, pariicularly deep learning,
in the assessment of cardiovascular health, Based on the MIT-BIH Arthythmia dataset, this study contributes to the develop-

ment of accurate and efficient diagnostic tools for addressing urgent cardiac health challenges.

Keywords Cardio vascular - ECG - Fusion - CNN - Gradient descent

T Introduction [1]. Sometimes called as silent killer the Cardiovascular disease

L (CVD} is widely regarded as the significant factor of mortality
Outofthe va.rioul ailments the Cardiovascular disease is consid-  worldwide [2]. The heart is considered to be the most important
ered to be the major reason for the death without any alarming  component of the circulatory system. The human heart is a mus-
also, conferring (b the Centers for Disease Control & Prevention  cular organ that pumps blood throughout the body to ensure that
(CDC) as well ab American Health Monitoring Organization  a person continues to have a beating heart. It achieves this goal by
transporting oxygen and various other nutrients to the tissues, as
well as by ridding the body of waste materials and carbon diox-

(X Vinit Kumar d.”“jf‘“ L, ide through the various pathways that make up the circulatory
vinit.gunjan @S mritouline.ac.n system [3]. The blood arteries that supply the heart muscle are
Ninni Stogh ) being impeded by a blockage at this time. A heart attack is a cata-
ninnisingh199} @gmail.com strophic medical condition that has the potential to end a person's
Fahimuddin SHaik life.The absence of blood causes tissue to perish due to an inad-
fabimalts@gmil.com equate supply of oxygen. Myocardial infarction s what medical
Sudipta Roy professionals refer to as a "heart attack." A problem known as
sudiptaroy01 @yahoo.com cardiovascular disease (CVD) is one that has an impact on both

! Department of Computer Science and Engineering, CMR the heart and the blood vessels (Veins & arteries). In the twen-
Institute of Teclinology Hyderabad, Hyderabad, Telangana, tieth century, heart disorders were responsible for ten percent of
Indin all deaths, and by the late twentieth century, the overall death

?  Department of Electronics and Communication Engineering, rate from cardiac diseases had increased by twenty-five percent
An.nnmacharya Institute of Technology ‘and Sciences, [4]. Men are more likely than women to acquire cardiovascular
Rajumpet, Andhra Pradesh 516126, India . disease [5-7], particularly in middle or late age. CVDs are diffi-

*  Department of Ariificial Intelligence & Data Scicace, Jio cult to diagnose because of the multiple contributing factors that

Institute, Navi Mumbai 410206, India
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Abstract

The SPI-Serial Peripheral Interface is considered as one of the most used bus protocols for
attaching processors to associated devices with low/medium data transmission rates
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Abstract

This paper develops a mult agent system in real time for hybrid microgrids as advanced energy
management (ADEM) protocol using a Java agent d evelopment environment (JADE) frame work. The
Proposed system is configured with two micro-grids, each having 1kw solar photo voltaic power, 1.5Kw
wind power, 24V, 150AH battery along with a Jocal load, thus making it a hybrid Microgrid, modelled in
MATLAB/Simulink. Due stability constraints while using MATLAB/Simulink, in a multi-threading
environment, a middie ware called Multi agent Control Using Simulink with jade Extension (MACSImJX) is
adopted. The mi(’:rogrid environment variables are captured through sensors, delivered to the agents
Operations in JADE, for the implementation of dynamic operation in hybrid microgrids. This results in
maximizing operational efficiency of hybrid microgrids system. The simulation suggests that MAS can
successfully manage dynamic loads, generated power in real time microgrids.

< | Previous : Next | >

Keywords

Micro-grids; Multi!Agent systems (MAS); Real time simulation; Energy Managément system (EMS); JADE:
MACSIimJX

1. Introduction
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ating that partially or completely centralising signal processing at the central
(CPU) improves spectral efficiency, this study advocates for the utilisation of

trying to combine at each access point (AP) (SE). Cell-free massive MIMO is



) th) penboymantz o seT:-
e S lockion Tranalsto’ deacaibes O s;na&?_ eledtnon tam.
..___.;»

Pk 4nvcug

Neth o) pcnhc)a. whoge el

h o (DJL,LQ.}’LIILW') et - A-G},u.anJILm dc{; 19 oL &m"cofﬂl—ldira
clviond  ade- conkined n all twee gpakial

i menalond -
> dheve an mand Vostoiond 10 Ahd gl %—m aingle. elachion
dranatshSl: Hhe. maln  components o e 3'1(3&, olacon elmudivu
asnt shao n ke bua ] fanrel Suncions

—> e Asland g He @uanturs

dot which is conmedtid 4p e drain
& seuate tmimindd- Elechisn ewchan
CCunA only ol Hhe draio & Seurle '

Yraroinals , eohich e conreclrd o cuson ‘o'@@ —'S":ﬁtﬂdm_g Fronsiser

& Vol e - ‘ _
""7"#‘1’1@?‘; Faninal- pyov'ideh el nosialic 81 Cafad}:‘lv& cou{:ltrﬁ.

en theve 1S PO Caup\-ma 10 dme Seuile § dyain there S an
mben N elabiona 1D e @uantism dd (dsland) .

} trp .iotol‘ chax on the Aslcu_wd Y CWantt:zve,d g eared to =TT
n - - e

— dhe formudokion dr e coulomb blomsade |
Hoddl 1S m\d volid , b eladpion staln -
loc,olizg,a on 4slanda. . ‘

- jﬁemﬂd‘f@ e allewed blw e Joland,
L0, & guuace Lmrminala iren e o T
docbiont N adioute ehelly LNUI . m@f@ld
o Aetol sﬂgbwn rq mymimized

—% Yhe- ek Shﬂlo.a_\@ Anbluwnced  dedbiond il \fc)t\:aag
Wsooveling:  biw e Soulile g +he Ayain 'vamncLL_@ ceulomb stay ende.

need Yo Ymnnel **’m"w@h dwo Tunckions Clnosdens) . e Adlerd

cmazd & dLScham&ae,d ad e dﬁd?t?fﬂ croee 4 & he aﬂahwi,@

ewoh

J——

\



' |
SPRINGER LINK @ Login

-

— Menu I d Search T cart
|

Home Multimedja Tools and Applications  Article

A hybrid model for lung cancer prediction using

patch processing and deeplearning on CT Images

Openaccess  Published: 17 October 2023

Volume 83, pages 4393143952, (2024)  Cite thisarticle
Download PDF &,

You have full access o this open access article

Multimedia Tools and
Applications

Aims and scope

Submit manuscript

C. Venkatesh, ). Chinna Babu, Ajmeera Kiran, C, H. Nagaraju & Manoj Kumar 4

@ 1838 Accesses Explore all metrics >

L@ ACorrection ta this article was published on 15 April 2024 J
L & Thisarticle hag been updated J
Abstract

Cancer is a common disease with an increasing mortality rate in recent years. Lung cancer is the most

- common cancer inymen and women alike. It is caused by uncoritrolled cell development in the lungs.

These cells are divided into two types: benign and malignant, Benign tumours are usually harmless, do
not spread to other|cells, and have a smooth and regular shape, whereas malignant tumours can be
dangerous and spread to other body cells to form a new cancerous nodule with an uneven shape. If lung
cancer is detected early, it can be treated. Lung cancer symptoms typically appear in the human body
when it is in its final stage, but advanced technology and computer-aided systems can detect it at an early
stage. Currently, numerous conventional and machine learning techniques are used for such automated
detection systems t!o detect lung cancer in its early stages, but such automated detection systerns do not
provide accurate detection and the processing of lung cancer detection takes a long time. Asaresult, a

.



ENMQ‘:ES o He  Asland Cmﬁka.'im\r\a. cen0 8 ore. e clabis
 cdopends on e ecle \bltaﬁe.
Stegle—gledorbrstel-peb-
fechnology SE T ;-rml\. dedigr 2~
. & seert o e dibbiaudt o babvicatz sgr's

corpistinn - oo el olymonda & @ Sroall Adand . e holbwir(?!
cheapks ool Swveal he Poptbllilyy of e SET tachedogy
i b kina te cqap"romlafl. waﬂm

—> Al Bvst glante
el .
— ¥ hﬂmde{ja ol crolieng t

bmﬁ ora A Aresr concapts” Trfo e Maas production-
> 4o bt Concer USeh o bakch proa o coak <roall Helal kalla

~Awlodsy - such a ball @0 ‘oe,p\ctco.d- on P e an

wih an A
o be A bd 2D —Hhe

é«hmpl—e,cl conduckor e E]oﬁ
si,b’mgjl . 4re. Objeckive- efy cuch ConCepts g o aclieve. Some Bird
L b Banizakion on the leve o oo 61 mpleculan clusbend -
-7 ¥t second conCept sea izer e appropyials ',thml':n'-aI elermenka
via, dibbeseul deposition anala_c.lmst: e dwpoelid o e
::u‘aut 1do 48 20 ok 4% entde- can ciimcl:lé{ e vSest ad W"fﬂa
lssuey - AN & Second procens step ‘Al e applied kroro the o bt
siae. o depionded in e ahereakic View s e oo applied At

L’lﬂw OVQ&'\.\—OLP 2 bsorm 'H')&—'iuﬂnel\n(cr ejgmnt-.

> A~ silcor SoT lmhnigue can olap be used Yo Amplerment QETS.
rS shaon on B renecIs Hhe ecgential doeowkz  Schad 'Lt.mnel}n@.

esodend ¢ Aglands Con B2 sealized wiin A VUL(Y i St laﬁ@‘
e USe o e Subsbalz ousaa;lz, lotbode 4.8 leastble, bl 1S

4 couibable LA boat ciweudl opexationd . abis concapl Mgt
o oddpional Sthieon tegen That dncludd e

| =7 _"\mpfov'ecl 'a
aaﬁ elocnode .




522124, 8:17 PM Deep concatenated features with improved heuristic-based recurrent neural network for hyperspectral Image classification | Multim..,

SPRINGER LINK Login

(Q search 7 cart

— Menu

Home  Multimedia Tools and Applications  Article

Deep concatenated features with improved
heuristic~based recurrent neural network for

hyperspectral image classification

Published: 06 November 2023
Volume 83, pages 49875-49904, (2024) Cite this article

timedia Tools and Applications

and scope

it manuscript

MarriVenkata Dasu &4, P. Veera Narayana Reddy & S. Chandra Mohan Reddy

5) 83 Accesses Explore all metrics -

Abstract

Hyperspectral remote sensing is one of the important approaches in the area of remote
sensing owing tcj thelatest enhancements in the Hyper Spectral Imaging (HSI) technology.
The classification represents a direct approach in the HSI field that provides évery pixela
particular semantic Iabel based on its behavior automatically. Nowadays, deep learning-
oriented techniques have gained wide attention in the area of HSI classification. Although
Convolutional Neural Network (CNN)-oriented techniques are subjected to the HSI
classification, their performances are not up to the expectation. This is because; the majority
of the traditional techniques cannot utilize the intrinsic behavior of distinct pixels in HSI

ittps:Hlink.springer.com/article/10.1007/s11042-023-17351-0 iz
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Multi-region minutiae depth value-based efficient forged
finger print analysis
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Abstract

The application of biometrics has expanded the wings to many domains of application. However, vatious blometric features are
being used in diiferent security systems; the fingerprints have their own merits as it Is more &;stinct. A different algorithm has been
discussed earlief to improve the security and analysis of fingerprints o find forged ones, but it has a deficiency in expected
performance. A multl-region minutiae depth value {MRMDV) based finger analysls algorithm has been presented to solve this Issue.
The image that Is considered as input has been can be converted info noisy free with the help of median and Gabor filters, Further,
the quality of the{image is improved by sharpening the image. Second, the preprocessed image has been divided into many tiny
images representing various regions. From the tegional images, the features of ridge ends, ridge bifurcation, ridge enclosure, ridge
dot, and ridge Island. The multi-reglon minutiae depth value (MRMDV) has been compuled based on the features which are
extracted. The test image which has a similarily to the test image Is estimated around MRMDV value towards forgery detection. The
MRMDV approach produced noticeable resulis on forged fingerprint detection accuracy up to 98% with the least time com plexity of
12 seconds.

Citation: Baskar M, Rajagopal RD, B. V. V. S. P, Babu JC, Bartdkova GP, Arulananth TS (2023) Multi-region minutiae depth
value-based e}‘ﬁclem forged finger print analysis. PLoS ONE 18(11): e0293249. htips:f/dof.org/t 0.1371/journal,pone.0293248
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1. Introduction

Various organizatibns have used the development of information technology to meet their goals. As the organizations have a variaty
of information on their system, which belongs o different users and business partners, they are responsible for securing the data
most effectively. Ahy organization faces various challenges against the data maintained through threats, The security measures
which can be diffefent are enforced to secure the data and handle the problem of illegal access. Access restriction is tha most
dominant one, which restricts the illegal user from accessing the avallable data. In this way, different approaches are used, like
profile-based accass and kay-based access restriction methods, However, the performance of such methods js not efficient in
meeting the system's security requirements as they can be tampered with easily by various adversaries, Using biological features is
moare effective in enforcing such security systems. The facial features and thumb features are more challenging for the adversary
that can support stich securily systems. Fingerprints-and palm prints can ba used towards the problem effectively.

Human ﬂngerprint' as great independence among other features of blometrics, It has unique characteristics which vary between
any number of users. It has components of Minuliae ending, bifurcation, islands, dots, and so on, These components can be
common in all hurjan fingerprints but vary in numbers and sizes. The components and their numbers can be oblained by
processing the ﬁnrgerprint Image. These numbers will not correlate with any other numbers, So, by adopting such finger analysls in
securily systems, the performance of authentication and illegal access restriction can be enforced most strictly.

The piclure of the sample fingerprint is presented in Fig 1, which has both eriginal and allered fingerptints. The adversary or
malformed user would try to breach the security walls by producing an altered print to the system. However the system should be
capable of differentiating the original and altered ane. So, the securily system should consider various features from: the ridge like
dols, islands, ends| enclosure, and bifurcation. By considering such fealures in the authentication and verification process, the
problem of forgery detection can be handled effectively,
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Currently, image processing and IoT technologies are notable in unravelling various challenges
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Abstract

This study addresses the critical health risks faced by farmers owing to the use of harmful
chemical pesticides in agriculture. The primary objective is to create an effective solution

to minimize these risks and reduce the use of pesticides. To achieve this, a smart

irrigation system has been implemented by connecting various sensors, such as moisture
sensors and thermal imagers through the Internet of Things. These sensors collect vital

data on crop moisture levels and thermal images that are securely storedina cloud-based
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Abstract: Healthcare services in many parts of the world, but especially in emerging countries, have been made aware of the risks presented by the COVID-

19 pandemic. Int areas where bulk traditional testing Is not practical, new computer-assisted diagnosis methods are clearly needed to provide speedy and

cost-effective screening. Pulmonary ultrasonography can be used to diagnose lung disease since it is portable, easy to clean, inexpensive, and non-invasive,

in recent years, compu'l

COVID-19 screening an
results. It was possible
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er-assisted analysis of lung ultrasound images has showed cansiderable promise for identifying respiratory disorders, including
d diagnosls. Detecting COVID-19 infections from lung ultrasound images using deep-leaming algorithms and comparing thelr

0 use a variety of pre-trained deep learning architectures to this problem. There are 3,326 lung ultrasound images in the POCUS
to traln and fine-tune our algorithm, Computed tomography {CT} proved useful in the diagnosis of corona virus infection

emic of new corona virus (COVID-19). Radiation from patients who underwent CT scans experienced alterations that were

en in MRI scans. A chest MRI should be performed if a CT scan is unavallable, according to the study’s findings.
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Abstract

The crucial aspect of the medical sector is healthcare in today's modern society. To analyze a
massive quantity of medical information, a medical system is necessary to gain additional
perspectives and facilitate prediction and diagnosis. This device should be intelligent enough to
analyze a patient's state of health through social activities, individual health information, and
- behavior analysis. The Health Recommendation System (HRS) has become an essential
mechanism for medical care. In this sense, efficient healthcare networks are critical for medical
decision-making processes. The fundamental purpose is to maintain that sensitive information
can be shared jonly at the right moment while guaranteeing the effectiveness of data, authenticity,
security, and leégal concerns. As some people use social media to recognize their medical
problems, healthcare recommendation systems need {o generate findings like diagnosis
recommendations, medical insurance, medical passageway-based care strategies, and
homeopathic remedies associated with a patient's health status. New studies aimed at the use of
vast numbers of health information by integrating multidisciplinary data from various sources are
.addressed, which also decreases the burden and health care costs. This article presents a

.— Tmendediintelligent HRS using the deep learning system of the Restricted Bol in
=" 16 (RBM)-Coevolutionary Neural Network (CNN) that provides insights on ho < an >
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Abstract
Purpose The purpose of this study is to propose an advanced methodology for automated diagnosis and classification of heart
conditions using electrocardiography (ECG) in order to address the risin ¢ death rate from cardiovascular disease (CVD).
Methods Buffered ECG pulses from the MIT-BIH Arrhythmia dataset are integrated using a multi-modal fusion framework,
refined using Gradient Descent optimization, and classified using the K-Means technique based on pulse magnitudes. Con-
volutional Neural Networks (CNNs) are used to detect anomalies.

Results The study achieves an average accuracy of 98%, outperforming current state-of-the-art methods. Sensitivity, speci-
ficity, and other metrics show significant improvements. The results also show the type of Cardiovascular disease detected
using Confusion matrix plots.

Conclusion The proposed methodology demonstrates the utility of advanced machine learning, particularly deep learning,
in the assessment of cardiovascular health. Based on the MIT-BIH Arrhythmia dataset, this study contribtes to the d
ment of accurate and efficient diagnostic tools for addressing urgent cardiac health challenges.

Keywords Cardio vascular - ECG - Fusion - CNN - Gradient descent
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1 Introduction [1]. Sometimes called as silent killer the Cardiovascular'disease

(CVD) is widely regarded as the significant factor of mortality
Out of the various ailments the Cardiovascular disease is consid-  worldwide [2]. The heart is considered to be the most important
ered to be the major reason for the death without any alarming component of the circulatory system. The human heart is a mus-
also, conferring te the Centers for Disease Control & Prevention  cular organ that pumps blood throughout the body to ensure that
(CDC) as well as American Health Monitoring Organization — a person continues to have a beating heart. It achieves this goal by
transporting oxygen and various other nutrients to the tissues, as
well as by ridding the body of waste materials and carbon diox-

SIHCAOGE ; \ gl (@ 1 zY ide through the various pathways that make up the circulatory
vinit.gunjan@cmritonline.ac.in q 9 -—] )/— system [3]. The blood arteries that supply the heart muscle are
Ninni Singh : §4( 6 { ﬁ b]// being impeded by a blockage at this time. A heart attack is a cata-
ninnisingh1391@gmail.com 4 / 9 strophic medical condition that has the potential to end a person's
Faliiimiddio Sk ‘7\ b,9L / Tq y A 3 / gl / life.The absence of blood causes tissue to perish due to an inad-
fahimaits @gmail.com / equate supply of oxygen. Myocardial infarction is what medical
Sudipta Roy professionals refer to as a "heart attack." A problem known as
sudiptitoy01 @ Yahoo:com cardiovascular disease (CVD) is one that has an impact on both

' Department of Computer Science and Engineering, CMR the heart and the blood vessels (Veins & arteries). In the twen-
Institute of Technology Hyderabad, Hyderabad, Telangana, tieth century, heart disorders were responsible for ten percent of
India all deaths, and by the late twentieth century, the overall death

2 Department of Llectronics and Communication Engineering, rate from cardiac diseases had increased by twenty-five percent
An'nnmacharya Institute of Technology _and Sciences, [4]. Men are more likely than women to acquire cardiovascular
e oS EL20) Il disease [5-7], particularly in middle or late age. CVDs are diffi-

’ Department of Artificial Intclligence & Data Science, Jio cult to diagnose because of the multiple contributing factors that
Institute, Navi Mumbai 410206, India

ne s
Published online: 05 January 2024 :} [ [O [’LH ’U/ a Springer

USS, 56,6346, 43,74 17,8, 83
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