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FROM THE DESK OF THE HONORARY CHAIR

Dr. Chander Mohan,
Prof. Emeritus,
CSE Dept.

Dear Delegates,

It is my pleasure, privilege and honor to be associated as the Honorary Chair of the 13th
International Conference on Soft Computing for Problem Solving (SocProS 2025) being
held during February 24-26, 2025, which is being organized by the Department of Applied
Mathematics and Scienti c Computing, Indian Institute of Technology Roorkee. | take this
opportunity to welcome you all to this Conference on behalf of the Organizing Committee
and on my own personal behalf.

SocProS 2025 is the 13th conference in the Series of International Conferences organized by
it, and is a well planned e ort in collaboration with Prof. Atulya Nagar, UK who has teamed

up with Prof. Kusum Deep and Prof. Millie Pant, IIT Roorkee to bring this Conference to
reality. IIT Roorkee has very kindly agreed to host it.

A lot of care has been taken to maintain academic standards in the entire conduct of SocProS
2025. This includes double{blind peer review of the submitted papers with the help of an In-
ternational team of experts using Morozo 's Conference Management Tool. The proceedings
of the conference are being published by Springer.

The day of the Conference has now nally arrived. | am happy to observe that many
international keynote speakers and invited speakers will be addressing the gathering. The
participating delegates are from di erent parts of the world.

| wish you all a fruitful experience and hope that you will enjoy the Conference and bene t
academically from its varied academic spectrum.

| wish the Conference to be a grand success.

Chander Mohan
Honorary Chair SocProS 2025



Message from Convenors of SocProS 2025

Welcome to the 13th International Conference on Soft Computing for Problem

Solving (SocProS 2025) , hosted at the Indian Institute of Technology (IIT) Roorkee,
with proceedings to be published by Springer. This year's conference, theméaii cial
Intelligence for Viksit Bharat," will showcase more than 170 presentations from distin-
guished academics and practitioners across diverse domains. Complementing the technical
programme, we have arranged a comprehensive social programme, including our traditional
conference gala dinner.

We are particularly delighted to present four plenary talks at this year's conference. Over the
years, this event has established itself as a premier platform in Mathematics and Computer
Science, with particular emphasis on Soft Computing. Our fundamental aim remains to
unite researchers who employ soft computing and innovative paradigms to address complex,
highly nonlinear problems that prove challenging for conventional computing methods.

Soft Computing continues to lead research innovation, drawing inspiration from natural and
biological systems characterised by decentralised, adaptive, and environmentally aware ap-
proaches. These qualities enhance scalability, exibility, and resilience. Researchers in this
eld e ectively combine traditional serial computing with parallel and powerful computing
techniques and high-performance computing tools to advance computational capabilities.

Having previously been hosted across various Indian cities and at Liverpool Hope Univer-
sity, UK, this thirteenth edition maintains its commitment to nurturing emerging researchers
whilst facilitating knowledge exchange with established academics. Our focus extends be-
yond pure academic research to encompass practical applications in science, technology,
medicine, and economics, ultimately contributing to societal advancement.

This conference has become a sought-after platform, attracting academics, researchers, in-
dustry professionals, and entrepreneurs. We are honoured to welcome esteemed experts
from India, Asia, Europe, South Africa, Australia, and America, who will share insights
into cutting-edge research and technological advancements. The three-day programme fea-
tures keynote addresses, invited talks, research presentations, and networking opportunities.
Discussions will address contemporary challenges in big data, medical informatics, bioinfor-
matics, cloud computing, and arti cial intelligence innovations. The conference will explore
emerging trends a ecting both professional practice and daily life, with insights from glob-
ally recognised experts.

This conference series is distinguished by two key features. Firstly, SocProS events g \
green" conferences, prioritising environmental sustainability whilst maintaining academic
excellence. Secondly, we proudly support signi cant participation from young researchers,
particularly women scientists|advancing female representation inSTEM (Science, Tech-
nology, Engineering, and Mathematics)

The success of SocProS 2025 re ects the dedication of numerous individuals. We extend our



sincere gratitude to our Organising Committee colleagues for their year-round commitment.
Special thanks go to our stream organisers for their diligent work in securing presenters, and
to our reviewers for their thorough evaluation of submissions. We acknowledge our sponsors
and exhibitors, whose steadfast support, despite challenging economic circumstances, has
been instrumental in creating this outstanding programme. We also thank Springer Plc. for
their professional excellence in producing the conference proceedings.

Finally, we express our appreciation to each of you for contributing t&ocProS 2025. It
has been our privilege to serve as Conference General Chairs and Convenors, and we trust
this conference will provide an enriching and stimulating experience for all attendees.

Wishing you a productive conference and valuable networking opportunities.

Prof. Millie Pant, IIT Roorkee
Prof. Kusum Deep, IIT Roorkee
Prof. Atulya Nagar, Liverpool Hope University, UK



About [IT ROORKEE (Venue of SocPros 2025)

The Indian Institute of Technology Roorkee at Roorkee has culminated from the oldest
technical institution of the Indian sub-continent, established as the \Roorkee College of
Engineering" in 1847 and rechristened as the \Thomson College of Civil Engineering" in
1854. Due to its numerous contributions towards the development of the country for over
100 years, this temple of learning was elevated to the status of a University, i.e. the University
of Roorkee, the rst technical university of India in 1949. This University of Roorkee was
converted to IIT Roorkee by the Government of India on September 21, 2001, thereby
further elevating it to an Institute of national importance. Over the years, it has built
up and maintained an excellent academic reputation. The outstanding achievements of its
alumni are a testimony to this. The IIT Roorkee has academic departments in the areas
of Engineering, Sciences, Architecture and Planning, Management studies, Humanities and
Social Sciences besides many Centres of higher education and research. In addition, IITR
has a Campus located at Saharanpur and an Extension Centre at Greater Noida.

About Saharanpur Campus of IIT Roorkee

Indian Institute of Technology Roorkee, Saharanpur Campus, formerly known as the School
of Paper Technology was established by the Government of India in 1964, with an aid from
the Royal Swedish Government. This school was managed by a Society created by UP
Government until its merger with the University of Roorkee (now IIT Roorkee since 2001)
in 1978. Presently, the campus has three departments:

" Department of Paper Technology
" Department of Polymer and Process Engineering
" Department Applied Mathematics and Scienti c Computing

Saharanpur Campus is well planned Campus acquiring 25 acres of land with the distance of

around 50 KM from the Roorkee campus. The three departments o er degree programs in
MTech and PhD
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Plenary Speakers

Plenary Speakers 1: Andries Engelbrecht

Andries Engelbrecht received his Master's and PhD degrees in Com-
puter Science from the University of Stellenbosch, South Africa, in 1994
and 1999, respectively. He is currently appointed as the Voigt Chair in
Data Science in the Department of Industrial Engineering at Stellen-
bosch University, where he also holds a joint appointment as a Professor
in the Computer Science Division. Prior to his appointment at Stellen-
bosch University, he was with the Department of Computer Science at
the University of Pretoria (1998{2018). During his tenure there, he was
appointed as the South Africa Research Chair in Arti cial Intelligence
(2007{2018), served as the head of the Department of Computer Science
(2008{2017), and acted as the Director of the Institute for Big Data and
Data Science (2017{2018).
In addition to publishing numerous research articles, he has authored two books: Com-
putational Intelligence: An Introduction and Fundamentals of Computational Swarm Intel-
ligence.
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Plenary Speakers 2: Christian Blum

Christian Blum is a Senior Research Scientist at the Arti cial Intel-
ligence Research Institute (IIIA-CSIC) in Spain. His expertise lies in
swarm intelligence|a eld inspired by the collective behavior of social
insects, ocks of birds, and sh schools|and the hybridization of meta-
heuristics with traditional Al and operations research techniques such
as branch & bound and dynamic programming. His research focuses on
solving complex combinatorial optimization problems and addressing
challenges in distributed environments, including wireless sensor net-
works and ad hoc networks.

Blum holds a Ph.D. in Applied Sciences from the Universit Libre de
Bruxelles, where his dissertation centered on theoretical and practical
aspects of ant colony optimization under the supervision of Professor Marco Dorigo. His
academic journey also includes a DEA in Applied Sciences and a Diplom in Mathematics from
German institutions. Over the years, he has contributed to a wide range of interdisciplinary
projects in elds such as telecommunications, bioinformatics, neuroscience, and robotics. A
notable example of his work is his collaboration with EPFL in Lausanne, Switzerland, on
the automated reconstruction of dendritic and axonal trees.

He has an impressive publication record, with 60 JCR papers and more than 16,000
citations, achieving an h-index of 42. His research has received numerous accolades, in-
cluding the 2021 SEIO-BBVA Award for the best methodological contribution in operations
research and the Best Paper Award at the ANTS 2020 conference. Blum is actively involved
in the academic community as an associate editor for several journals, including Arti cial
Intelligence, Computers & Operations Research, and *Engineering Applications of Arti cial
Intelligence. His recent work has focused on optimization in distributed systems, hybrid
algorithms for large-scale combinatorial problems, and bioinformatics-related challenges.
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Plenary Speakers 3: Vaclav Snasel

Vaclav Snasel is currently a Professor with the Department of Com-

puter Science, VSB|Technical University of Ostrava, Czech Republic.

He works as a Researcher and a University Teacher. He is also the Dean

of the Faculty of Electrical Engineering and the Computer Science De-

partment. He is the Head of the Research Programme IT4 Knowledge

Management, European Center of Excellence IT4 Innovations. His re-

search and development experience includes over 30 years in the industry

and academia. He works in a multi-disciplinary environment involving

arti cial intelligence, social networks, conceptual lattice, information re-

trieval, semantic web, knowledge management, data compression, machine intelligence, neu-
ral networks, web intelligence, nature and bio-inspired computing, data mining, and applied
to various real-world problems.
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Plenary Speakers 4: David L. Blunck

Dr. Blunck's research focuses on combustion, ignition, radiation, and

energy. His group conducts research which seeks to understand the
science associated with practical (e.g. gas turbine engine) and natural
(e.g. forest res) chemical energy conversion. He is the lead Pl on more
than three-million dollars of funded research at Oregon State and has

many national and international collaborations.

Prior to joining MIME, he worked at the Air Force Research Labo-
ratory, Turbine Engine Division, in Dayton, Ohio. Dr. Blunck was the
lead investigator for fundamental combustion research e orts related to gas turbine combus-
tors and pollutant formation. He helped to lead a team of engineers in designing and testing
the world's smallest combustor for use in advanced gas turbine engines.

Dr. Blunck is the recipient of numerous honors and awards including the Welty Faculty
Fellow, the AIAA Pacic Northwest Section Young Engineer of the Year (2014 { 2015),
and the outstanding graduate student from the School of Mechanical Engineering at Purdue
University (2010).
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Plenary Speakers 5: Xin Yao

Xin Yao is the Vice President (Research and Innovation) and the Tong

Tin Sun Chair Professor of Machine Learning at Lingnan University,

Hong Kong. He is an IEEE Fellow and was a Distinguished Lecturer

of the IEEE Computational Intelligence Society (CIS). He served as the

President (2014-15) of IEEE CIS and the Editor-in-Chief (2003-08) of

IEEE Transactions on Evolutionary Computation. His major research

interests include evolutionary computation, neural networks, ensemble

learning, and multi-objective learning. Recently, he has been working

on trustworthy Al, especially on fair machine learning and explainable

Al. His work won the 2001 IEEE Donald G. Fink Prize Paper Award;

2010, 2016 and 2017 IEEE Transactions on Evolutionary Computation

Outstanding Paper Awards; 2011 IEEE Transactions on Neural Networks Outstanding Paper
Award; 2010 BT Gordon Radley Award for Best Author of Innovation (Finalist); and other
best paper awards at conferences. He received a 2012 Royal Society Wolfson Research Merit
Award, the 2013 IEEE CIS Evolutionary Computation Pioneer Award and the 2020 IEEE
Frank Rosenblatt Award.
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Invited Speaker

Prof. Ajit Kumar Verma is a Professor(Technical Safety), Western

Norway University of Applied Sciences, Haugesund, and has been in

Norway since 2012. He was a Professor /Senior (HAG) scale Profes-

sor for around 15 years at IIT Bombay with the Reliability Engineer-

ing/Department of Electrical Engg. He was an adjunct at the Univer-

sity of Stavanger, Norway and has been a Guest Professor at the Lula

University of Technology for the past several years. He was awarded

(2017) Honorary Professor at Amity University, India and also a Life

Time Achievement awards at IIT Madras by SRESA and recently at

Kurukshetra University. He has supervised/co-supervised 40 PhDs and over 100 Masters
theses( IITB; HVL,Norway; Univ.of Gvle,Sweden; LIM Univ,UK; WMG, Warwick Univ,

UK) in the area of Electronic Systems Reliability, Software Reliability, Reliable Computing,
Power Systems Reliability, Reliability Centred Maintenance , Soft Computing in RAMS for
Complex Engineering Systems and Probabilistic Safety/Risk Assessment in power plants
and Computational Intelligence Applications in multiple domains. He has executed various
research projects in India to promote industry interface and has been course co-ordinator
for industry CEPs like Reliability engineering, Six Sigma, Software Inspections, Competency
Tracking System and Software Reliability for IT industries. He has jointly edited a dozen
books published by Springer and is also an author in 8 books. He has over 250 publications
in various journals and conferences. Springer has published a book in 2020 to honour him.
He has served as a Guest Editor of over a dozen Special Issues of various journals including
IEEE Transactions besides being the patron/editor in chief in various journals and a series
editor in six book series. He has been a Patron/General Chair/ Conference Chair of various
International Conferences.
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Prof. Ritu Gupta received the M.A. and Ph.D. degrees in statis-
tics from the University of Delhi, Delhi, India, in 1989 and 1994, re-
spectively.,From 1989 to 1996, she was a Lecturer in statistics with the
University of Delhi. From 1996 to 1998, she was a part-time Lecturer
with the Curtin University of Technology, Australia, and from 1998 to
2000, she was Research O cer with the Statistical Consulting Group,
University of Western Australia, Australia. Since 2000, she has been a
Lecturer in the Department of Mathematics and Statistics, Curtin Uni-
versity of Technology, Bentley, Australia. Her main research interests
are in the areas of combinatorics, queueing systems, and (statistical) de-
sign of experiments.Algebraic Number Theory, and Valuation Theory.
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1. A Comprehensive Review of Vison Language
Models in the Realm of Full Self Driving Systems

Paper Id 5

Amirthavarshini V1, Jayant Toleti!, S. S. Chakravartht
!Department of Computer Science Engineering, Amrita School of Computing, Amrita
Vishwa Vidyapeetham, Chennai, India
amirtha.venkadesh@gmail.com, jtoleti@gmail.com,
ss_chakravarthi@ch.amrita.edu

Abstract: This paper presents a comprehensive review of the advancements in the con-
text of autonomous driving (AD) systems, exploring their potential and current applications
of Large Language Models and Vision Language Models in enhancing Full Self-Driving (FSD)
capabilities. As AD systems evolve, the integration of multimodal inputs, particularly visual
and textual data, through advanced VLMs has become a critical factor in improving vehi-
cle perception, decision making, and interaction with complex environments. This survey
addresses six key research questions that assess the progress of VLMs in various aspects,
including object detection, scene understanding, natural language instructions, and safety-
critical decision processes in FSD systems. The review points out signi cant strides made
in combining visual recognition with linguistic interpretation, while also identifying existing
challenges, such as real-time performance constraints, sensor limitations, and the need for
large-scale annotated datasets. By synthesizing recent developments and ongoing research,
the objective of this paper is to provide a clear overview of the current state of VLM integra-
tion in autonomous driving and to outline future directions for advancing these technologies
in real-world applications.
Keywords: Autonomous Driving Systems, Large Language Models, Vision Language Mod-
els.

2. Optimal Defense Strategies for Security Agencies:
A Dual Hesitant Fuzzy Matrix Game Approach

Paper Id 16

Sandeep Kumat, Aashisht
!Department of Mathematics, Ch. Charan Singh University, Meerut (250004), Uttar
Pradesh, India
drsandeepmath@gmail.com, aashish580004@gmail.com

Abstract:  Uptill now, Game theory has been modi ed with the concepts of various kinds
of uncertainties. Dual Hesitant Fuzzy Set (DHFS) provides a noteworthy tool for expressing
the uncertain quantitative aspects e ectively in two player zero sum matrix game problems
(TMGPs) with uncertain pay-o s. In the present work, we deal with TMGP with pay-o s
given by DHFSs. For solving such problems, rst, we transform a dual hesitant fuzzy element
into a Dual Hesitant Fuzzy Element with Possibility (DHFEP) for equating the lengths of
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two dual hesitant fuzzy element. Then, we de ne value and ambiguity functions for these
elements with comparative laws. Further, four steps algorithm is developed to solve dual
hesitant fuzzy matrix game problem based on the suggested value and ambiguity functions.
To demonstrate the relevance of the proposed work, a real-world event-based problem-how
to counter a terrorist attack is considered in order to calculate the optimal defense strategies
for the security agencies.

Keywords: Dual Hesitant Fuzzy Set, Value function, Ambiguity function, Two-person
zero-sum matrix game, Terrorism.

3. Fooling A Deep Learning-based Facial Expression
Recognition System using its Class Activation Map
and Di erential Evolution

Paper Id 18

Pramod Kumar!, Gayatri Gamini!, Ayan Seal, Sraban Kumar Mohanty*, Haibo Zhand,
Kouichi SakuraP
!Department of Computer Science and Engineering, PDPM Indian Institute of Information
Technology Design & Manufacturing Jabalpur, Jabalpur, Madhya Pradesh-482005, India
2Kyushu Institute of Technology, 680-4 Kawazu, lizuka-shi, Fukuoka, Japan
3Department of Informatics, Graduate School of Information Science and Electrical
Engineering, Kyushu University, Fukuoka 8190395, Japan
21MCSAO5@iiitdmj.ac.in, 22MCSSO0l1@iiitdmj.ac.in ,ayan@iiitdmj.ac.in,
sraban@iiitdmj.ac.in, haiboz0105@gmail.com, sakuraicsce2009g@gmail.com

Abstract:  The facial expression recognition (FER) system aims to recognize human
emotional states based on a given face image. FER has recently gained prominence as a
study subject due to its numerous applications, such as face video surveillance, healthcare,
data-driven animation, etc. The study of adversarial disturbance targeted at FER systems is
still in its early phases. One past study searched a face image to nd a pixel using di erential
evolution (DE) to generate the perturbed image for fooling deep learning (DL) models.
However, searching the entire image is a time-consuming task. Additionally, choosing a
pixel from an irrelevant area of a face may result in a lower success rate for the black box
attack. In this study, a region of interest is obtained by the class activation map of the
adopted DL model to make a fool. Then we re strict ourselves to select and alter a pixel
using DE to reduce search time and increase the success rate in two attack scenarios, such
as untargeted and targeted. The results on three benchmark datasets, Japanese Female
Facial Expression, Extended Cohn-Kanade, and FED-RO, show that the proposed strategy
performs better than a recognized state-of the-art method.

Keywords:
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4. Cryptocurrency and Blockchain The Future of
Finance?

Paper Id 19

Suthir Sriram?!, Sima Pandit!, Nivethitha V!, Thangavel M
!Department of Computer Science and Engineering, Amrita School of Computing, Amrita
Vishwa Vidyapeetham, Chennai, India
2College of Information and Technology, United Arab Emirates University
s_suthir@ch.amrita.edu, sima92166@gmail.com, v _nivethitha@ch.amrita.edu,
thangavelm@uaeu.ac.ae

Abstract: With the introduction of automation and new technologies into everyday life,
the nancial services landscape has shifted from traditional, person-to-person contact-based
models to modern digital and mobile platforms. However, this process is marked by central-
ization, which represents the most salient feature of international nancial systems and often
creates systemic vulnerabilities. Historically, nancial crises have revealed these risks, lead-
ing to a loss of con dence in traditional banking institutions. In response to these challenges,
Satoshi Nakamoto's Bitcoin marked the dawn of decentralized nance through blockchain
technology, securing and tamper-proo ng digital transactions. Blockchain's decentralized
data structure organizes information into immutable \blocks," guaranteeing transparency
and protection against alterations. Blockchain-based systems enhance security, reduce trans-
action costs, and build trust in distributed environments. While cryptocurrency investments
carry signi cant risks due to market volatility, they also present opportunities to improve
nancial inclusion, especially in regions lacking access to mainstream banking. This paper
explores the role of Fintech and cryptocurrencies in creating new market structures and
providing alternatives for economies facing currency devaluation. It emphasizes the impor-
tance of developing robust cybersecurity measures and regulatory frameworks to mitigate
risks. The article provides key insights for stakeholders seeking to harness blockchain and
cryptocurrency's transformative capabilities while navigating associated challenges.
Keywords: blockchain, cybersecurity, decentralization, Fintech, volatility

5. Automatic HTML Code Generator Using ML
Techniques

Paper Id 21

V Nivethitha !, Suthir Sriram?!, M. S. S. Sandee} Kristtamsetty Adi Narayana?
!Department of Computer Science and Engineering, Amrita School of Computing, Amrita
Vishwa Vidyapeetham, Chennai, India
v_nivethitha@ch.amrita.edu, s _suthir@ch.amrita.edu,
mattasandeep26@gmail.com, aadinaidu812@gmail.com

Abstract: There are standard web design and development processes that were earlier
used, which included transforms of the graphical patterns into HTML or combined with
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errors. On this process, constant collaboration between designers and software engineers
stands out as important. Therefore, with the web development requests going up, there is a
real need to seek better solutions that generate websites in the shortest time possible while
reducing the e ects of modify. Now, we will introduce a new approach to Il the gap in
converting hand-drawn mockups for Ul designs into applications code using computer vision
and deep learning techniques. The proposed approach begins with the use of hand-sketched
mockups for determining the main areas of the web interface: buttons, text elds, and im-
ages. We develop a deep learning model that generates HTML code for seamlessly bridging
design and development. Our system is trained on a dataset of mock-ups, generates most
web components accurately. Our method accuracy in experiments reached 93%,with a total
validation accuracy of 80%. These results emphasize the utility of our approach and suggest
that much of the manual coding currently required for web development can, in principle
be minimized. The automated system not only creates web pages more e ectively once
the system is implemented but also allows designers to investigate more design possibilities
quickly without actually encoding. This would allow designers to focus more on their cre-
ativity rather than becoming great coders. With this, the developer's e ort is also reduced
because he has to do less and less manual coding. One more important point to be noted is
that the principles here are not only concerning web development but also most of the other
related areas in software development. Index Terms|Object detection, object recognition,
convolutional neural network, deep learning, automatic code generation, HTML.

Keywords: Object detection, object recognition, convolutional neural network, deep learn-
ing, automatic code generation, HTML.

6. Crop Type Classi cation Using Satellite Images

Paper Id 22

Sumanth Kompelly!, B. V. Mralath Kumar !, Nivethitha V1, Suthir Sriram?
!Dept. of Computer Science and Engineering, Amrita School of Computing, Amrita
Vishwa Vidhyapeetham, Chennai, India
ch.en.u4cse21170@ch.students.amrita.edu,
ch.en.u4cse21109@ch.students.amrita.edu, v _nivethitha@ch.amrita.edu,
s_suthir@ch.amrita.edu

Abstract: Recent advances in hyperspectral imaging and machine learning are changing
the way crop species are assessed, for which identi cation plays a critical role feeding the
global population. This research uses images obtained from the Deutsches Zentrum fur Luft-
und Raumfahrt Earth Sensing Imaging Spectrometer (DESIS) to identify key arable crops
in southeastern Hungary including hybrid corn, soybean, sun ower, and winter wheat. In
this work, WA-CNN, Random Forest, and SVM machine learning algorithms are used to
show how these models can improve the remote sensing of agricultural areas with precision,
thereby optimizing agricultural output and land usage. A notable aspect of this methodology
is the application of Cross-Validation (CV), which plays a dual role: It not only compares
the performance of di erent models but also optimizes weights of ensemble, which are given
to classi cation so as to enhance the reliability of the same. The results show that employing
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DESIS data allows for accurate determinations of crop development and yield prediction {
valuable information for farmers and authorities. Furthermore, since landscapes may be
fragmented and elds di er in size, this study combines high spatial resolution imagery with
high temporal frequency data. The study raises the argument that e ective crop surveillance
systems should be developed due to the bene cial e ects they could have on agriculture as
long as they increase the quality of decision-making in a subject of farming processes, which
will be crucial in meeting the ever-growing needs of the constantly growing global population.
Keywords: Crop Type Classi cation, Hyperspectral Imaging, Machine Learning, Remote
Sensing, DESIS, WA-CNN, Random Forest, SVM, Agriculture

7. Fraud Detection using ML algorithms

Paper Id 31

Prerna Upadhyayt, Shahin Sai !, Jyotsna Koul', Shailesh Kamblé, Nisha
!Department of Computer Science and Atrti cial Intelligence, Indira Gandhi Delhi
Technical University for Women, Delhi, India
prernal42btcsai2l@igdtuw.ac.in, shaileshdkamble@igdtuw.ac.in,
shahinl46btcsai2l@igdtuw.ac.in, nisha001lphd23@igdtuw.ac.in,

jyotsnal55btcsai2l @igdtuw.ac.in

Abstract: The increase in digital transactions has created an urgent need for reliable
fraud detection. This study evaluates the performance of various machine learning mod-
els|Logistic Regression, K-Nearest Neighbors (KNN), Support Vector Classi er (SVC),
Decision Trees, Random Forests, and Neural Networks|alongside a Graph Neural Net-
work (GNN) to detect fraudulent transactions. Recognizing the inherent class imbalance
in fraud detection datasets, we applied random under-sampling and the Synthetic Minority
Over-sampling Technique (SMOTE) to create balanced training sets and optimize model
performance. Our results revealed that Neural Networks achieved the highest accuracy,
reaching 98.22% with under-sampling and 100.00% with SMOTE. Logistic Regression also
demonstrated strong performance with a 98.67% accuracy on SMOTE-balanced data, fol-
lowed by KNN (97.46%) and SVC (98.51%). Although the GNN model leverages advanced
graph-based representation learning, it achieved an accuracy of 70.38%, suggesting limi-
tations in graph neural networks for this specic task. We evaluated model performance
using accuracy, precision, recall, and F1-score metrics, which provided comprehensive in-
sights through confusion matrices. The ndings emphasize the critical role of data handling
techniques, as balancing the dataset signi cantly enhanced model sensitivity and accuracy.
This study underscores the e cacy of machine learning in fraud detection and highlights ar-
eas for improvement, including exploring optimized architectures and real-time data analysis
for GNNs. In conclusion, selecting appropriate models and data balancing techniques is es-
sential in developing e ective fraud detection solutions, with Neural Networks and SMOTE
proving particularly successful in identifying fraudulent transactions.

Keywords: SMOTE, oversampling, classi ers, decision tree, neural network, PCA, GNN,
SVM, fraud.
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8. Assessing Students' Emotions in Learning
Environment: Integrating Deep Learning with
Statistical Learning

Paper Id 32

Tushar Tripathi !, Tripti Mahara !, Madhumita Guha Majumdert
Prin. L.N. Welingkar Institute of Management Development and Research, Bangalore,
India
tushar@welingkar.org, tripti@welingkar.org, madhumita@welingkar.org

Abstract: Understanding the facial expressions are one of the most widely utilized
method to discover the hidden emotions of an individual. Ascertaining the emotions are
helpful across most of the domains ranging from psychology, health care, marketing, educa-
tion etc. and can bene t both the individual and the society. The research here focuses on
identifying the seven basic emotions (angry, disgust, happy, sad, fear, neutral, surprise) of
the students in a B-School across four time slots during a day for 6 days (Monday- Saturday)
using Deep Learning Algorithm. To achieve this, performance of three Deep learning models
namely AlexNet, VGG16 and VGG19 are compared and based on the performance AlexNet
is selected to detect the emotions of the students. Statistical techniques including 2-way
ANOVA and Multiple Linear Regression are also utilized to validate the results. Results
of analysis reveal that majority of the students go through two emotions: Happy and Sad
throughout the day with neutral following. Extreme emotions like anger, fear and disgust
are observed amongst very few students. Results also reveal that time slot and day are not
signi cant in determining the emotions. The outcome of this research can be utilized by
teachers and top management who are the two predominant stake holders in the education
system concerned with the well-being of the students.

Keywords: Deep Learning, Facial Emotions, Statistical Learning, Students.

9. Rayleigh Wave in Nonlocal Fractional Order
Thermoelastic Solid Half Space under Hydrostatic
Initial Stress

Paper Id 35

Sangeeta Kumari, Surbhi Sharma, Mrinmoy Das*
!Department of Mathematics, Chandigarh University, Gharuan, Punjab, India
sangwan.sangeeta.ss@gmail.com, surbhibhardwaj92@gmail.com,
mrinmoykvb@gmail.com

Abstract: The current paper investigates Rayleigh surface wave propagation in a non-
local fractional order thermoelasticity with hydrostatic initial stress in the isotropic solid
half-space. The governing equation for the Rayleigh-type surface wave are solved mathemat-
ically and satisfying the relavent bounadry conditons i.e. thermally insulated and isothermal
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boundries and calculated secular equation for both the cases which shows the dependency of
non-dimensional wave speed on fractional order, nonlocality parameter. In absence of initial
stesss, nonlocal fractional order thermoelasticity, the frequency equation gives the speed of
Rayleigh wave. We consider the aluminium material for the numerical simulation and repre-
sents the e ect of nonlocal, frequency and fractional order parameter on velocity of Rayleigh
wave.

Keywords: Nonlocal thermoelasticity; fractional order thermoelasticity; Rayleigh wave;
dispersion relations; wave speed.

10. MediAl: A Specialized Medical LLM for Accurate
Diagnosis and Clinical Documentation

Paper Id 38

Chitra Jain?, Aryan Kaushik!, Abhishek Saint, Maitri Vashistha!, Kamal Kumar Gola!
!Department of Computer Science and Engineering, COER University, 247667, India
chitra.cj1996@gmail.com, kaushikaryan999@gmail.com,
abhishek143saini@gmail.com, vashisthamaitril6@gmail.com,
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Abstract: Large language models (LLMs) like ChatGPT-4 have shown promise across
multiple domains, yet healthcare presents distinct challenges that demand high accuracy
and reliability. To address these requirements, we developed MediAl, a specialized medical
LLM aimed at improving clinical documentation quality and supporting diagnostic processes.
Unlike general-purpose LLMs, which often lack the depth needed for healthcare-speci ¢ con-
texts, MediAl employs an approach that moves beyond simple responses by actively interact-
ing with patient data through structured, iterative questioning to extract key information.
Utilizing advanced frameworks like Retrieval-Augmented Generation (RAG) and re ective
guestioning, MediAl generates medical notes that are both contextually accurate and sen-
sitive to clinical relevance. To evaluate MediAl's performance, we used metrics such as
ROUGE and Named Entity Recognition (NER), alongside tailored healthcare datasets, to
validate its e ectiveness in questioning and documentation accuracy. These assessments in-
dicate that MediAl can meet the high standards necessary in clinical settings, improving the
precision and e ciency of patient care. Our ndings support the idea that healthcare-speci c
LLMs, purpose-built with a focus on contextual retrieval and structured questioning, can
o er dependable assistance with 93.7% accuracy in medical guiding alignment and 92.9%
uptime, enhancing clinical work ows and patient outcomes.

Keywords: Healthcare, GenAl, Medical Chatbot, LLM, NLP, RAG

11. Al-Powered Custom Emoji Generator. Enhancing
Digital Expression and Engagement

Paper Id 40
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Abstract: Communication in the digital world has changed a lot since emojis are used
as means to convey emotions, thoughts or reactions. However, most of the emoji platforms
do not have enough freedom and general features that are necessary to adapt to user's needs
and the context of an emoji. To this end, this paper presents a concept of the custom
emoji creator that utilizes arti cial intelligence to generate emojis on the basis of descriptive
texts submitted by a user. The system developed here uses the Flask framework and, for
the generation of the emojis, the OpenAl language models; additionally, the Naive Bayes
recommendation system is used for improvement based on feedback. Therefore, this research
assesses the e ectiveness of the system by means of indices, log data or activity and feedback
data. This paper adds to improving digital expression since it o ers the client better, context-
relevant emojis, increases interaction, and improves the quality of communication.

Keywords: Al-powered emoji generator, digital communication, personalized emojis, user
feedback, Naive Bayes, Flask framework, OpenAl, emoji generation.
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Abstract: Detecting, monitoring, and conserving marine species within ecosystems is
essential for maintaining environmental balance. Traditional methods rely on manual detec-
tion of species on the ocean oor, a process that is both labor-intensive and time-consuming.
These methods often require extensive sampling e orts, which can be intrusive and poten-
tially harmful to marine environments. Additionally, these limitations impede large-scale,
continuous monitoring, reducing the ability to promptly respond to changes in marine ecosys-
tems. To overcome these challenges, we present an advanced model, MSD-YOLOVIT10,
which integrates a visual transformer with the YOLOv10 neck. This integration enhances
the representation of marine species, leading to signi cant improvements in detection per-
formance within marine ecosystems. Preliminary results on the 1ITGoa Marine Vision (11T-
GoaMV) dataset demonstrate that MSD-YOLOVIT10 outperforms existing state-of-the-art
methods in marine species detection and recognition. The resources will be available at
https://github.com/mkapoor1910/Marine-Species-Detection.

Keywords: Feature Representation, Marine Species Recognition, Object Detection, YOLOV10,
Visual Transformer.

40



13. Analysis of CNN models with Transfer learning in
Mango Diseases Detection

Paper Id 44

Mukesh Kumar SingH, Natthan Singl?, Vishnu Sharma&
!Department of Computer Science & Engineering, Galgotia College of Engineering &
Technology, Greater Noida, India
2Department of Computer Science & Engineering, I.E.T. Lucknow, India
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Abstract: Mangos are a valuable fruit and a source of antioxidants because they contain
phytochemicals like carotenoids and polyphenols. But mangoes are susceptible for various
diseases such as bacterial canker, anthracnose, and powdery mildew. In this study, the main
approach for detecting diseases in mango crops|with a focus on diseases that have a major
impact on production and quality|is Convolutional Neural Networks (CNNs). The study
preprocesses mango images by encoding class labels and standardizing pixel values using a
Kaggle dataset in order to maximize model performance. Through transfer learning, several
CNN architectures|including VGG16, VGG19, ResNet50, DenseNet121, and AlexNet|are
compared, and high accuracy rates are attained. The models ResNet50 and DenseNet121
have shown their e cacy in identifying mango leaf diseases by achieving the maximum
accuracy, up to 100%. This study highlights how CNN models may be used to enhance early
disease identi cation in mango crops, perhaps leading to increased agricultural output and
better nancial results.

Keywords: VGG16, VGG19, ResNet50, DenseNetl121, AlexNet, Mango diseases.

14. Leveraging Machine Learning to Optimize
Financial Markets

Paper Id 45

Chirag!, Sonid
!Department of Mathematics, Chandigarh University, Mohali, India
Chiragkumar354@gmail.com, Sonia.e8843@cumail.in

Abstract: This study aims to improve the accuracy of machine learning- nancial market
forecasting. Financial markets are notorious for being unpredictable and volatile, making
predictions particularly di cult for traders or analysts. This study introduces an enhanced
trend-following algorithm, that is combined with the Average True Range (ATR) indicator,
and proposes new adaptive signal con rmation models. When combined, they produce
more accurate buy and sell signals. This captures market trends with minimal false signals
through the application of machine learning. This general framework improves prediction
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accuracy and the risk-adjusted returns drastically over the naive models proposed to date,
thus providing a practical way for traders and institutions dealing with increasing nancial
sophistication. The study paves the way for further improvements in Al optimized nance
and incorporation of machine learning into state-of-the-art trading systems.

Keywords: Financial Market, Machine Learning, Average True Range, Trend Following,
Volatility, Algorithmic Trading, Optimization.

15. Evaluating Machine Learning Techniques for
Student Performance Prediction in Higher
Education

Paper Id 46

Punamt, Harish Nagat
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punam15092001@gmail.com, drharishngr@gmail.com

Abstract:  Accurate prediction of a student's performance is bene cial in improving
learning outcomes, while the conventional machine learning models are unable to re ect the
progressive and pyramidal structure of learning. This paper presents Hierarchical Adaptive
Neural Networks (HANN), a new algorithm that uses hierarchical learning in its architecture
as well as modi es the architecture to better predict student performance. HANN utilizes
a two-layer approach: One for student records and another for collective learning patterns
capable of changing its neural structure at a given period in relation to the existing patterns.
Precise evaluation of HANN over ten benchmarks of higher education data sets showcases
the better performance of the proposed HANN model in comparison to the traditional mod-
els.

Keywords: Predictive analysis for students performance, Higher learning institution anal-
ysis, Arti cial Neural Networks, Graph Neural Networks, Recurrent Neural Networks.

16. An Innovative Deep Neural Network-Based
Method for Automated Cough Recognition and
Diagnosis
Paper Id 50

Swati Hiral
!Department of Computer Science and Engineering, Indian Institute of Information
Technology, Nagpur, Maharashtra, India

Abstract: Respiratory infections pose a signi cant global health burden, with cough
being a prominent symptom across various illnesses. Our paper aims to revolutionize res-
piratory disease screening using an automated system powered by Convolutional Neural
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Networks (CNNs). The system screens for bronchitis, asthma, pneumonia, and pertussis
by analyzing raw cough audio. Mel-Frequency Cepstral Coe cients (MFCC) spectrograms
are extracted from cough data, enabling accurate symptom identi cation. To ensure ro-
bustness, we augmented the dataset from 291 to 1,455 les through noise addition and time
stretching. The CNN architecture includes convolutional and max-pooling layers for fea-
ture extraction, with dropout regularization to prevent over tting. This approach ensures
reliable performance and adaptability to real-world conditions. With a precision of 85.2%
and test accuracy of 84.2%, the model shows great potential for integration into healthcare
settings, addressing the global burden of respiratory illnesses. Future enhancements could
allow broader accessibility, especially in remote or underserved areas.

Keywords: Respiratory infection, Deep learning, Convolutional Neural Networks, Cough
Diagnosis.

17. Development of a Robust Multispectrum
Surveillance System Using Geman McClure Norm
Based Fractional Order Variational Optical Flow
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Paper Id 51
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Abstract: Video surveillance is known as a fundamental task in computer vision, which
aims to detect and track the moving objects in an image sequence (video). For this purpose,
visible-visible spectrum system have been frequently used for various applications. How-
ever, it is not feasible for adverse environmental conditions such darkness, fog, snowfall and
storms, etc. Thus, in order to address these challenges, this paper integrates the visible
(color) and infrared (thermal) spectrum to provide a robust surveillance system. The object
motion detection is performed in terms of optical ow, which is estimated using the Geman-
McClure normbased fractional order variational model. This variational function is convex
in nature and robust against outliers, and provides a dense ow eld. The minimization
of this variational function is done using Euler-Lagrange (EL) equations and numerically
discretized based on the Grunwald-Letnikove (GL) derivative de nition. The resulting non-
linear system of equations is converted to a linear system using a xed-point iteration scheme
and nally solved by employing the e cient numerical scheme. The signi cance of the model
is shown by performing the experiments on the fusion of image pairs, visible-thermal (VT),
thermal thermal (TT) and visible-visible (VV) spectrum.

Keywords: Fractional order derivative (FOD), Geman-McClure norm, Optical ow, Ther-
mal sensors, Video surveillance.
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18. A Comparative Analysis of Classi cation with
Explainability of Customer Churn Prediction

Paper Id 57

Sujoy Chatterje€, Suvra Jyoti Choudhury?
lUniversity of Campinas, Sao Paulo, Brazil
2Indian Institute of Information Technology, Nagpur, India

Abstract: The prediction of customer churn is a crucial aspect for business makers in
retaining customers and improving turnover. In recent years, many studies have been per-
formed on the classi cation aspect, and many cutting-edge deep-learning techniques have
been introduced to solve the classi cation problem. This study introduces the comparative
study that combines various machine learning classi ers along with oversampling method-
ologies to overcome the class imbalance problem in the datasets. To address the class imbal-
ance problem, we explore three over sampling methods|SMOTE, ADASYN, and random
oversampling|to enhance model performance, particularly in minority class prediction, and
evaluate their e ects on commonly used classi ers. Furthermore, using interpretability meth-
ods, we leverage the power of LIME and SHAP to identify the important characteristics in
churn decisions, providing insights that support actionable business strategies. The exper-
imental results demonstrate that oversampling techniques substantially improve prediction
accuracy, and on the other hand, the interpretability analysis exhibits valuable feature im-
portance rankings, and these allow organizations to focus on factors most predictive of churn.
Future research may expand this approach by exploring real-time applications, advanced in-
terpretability tools, and external data integration, which could further improve predictive
power and decision-making in churn management.

Keywords: Customer Churn, Explainable Al, Class imbalance, Sampling.

19. Predicting Maternal Health Risks using Ensemble
Model, Multilayer Perceptron, and PCA Features

Paper Id 58
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Studies, Faridabad, India
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Abstract: An essential part of public health, maternal healthcare looks after the expec-
tant mother's health prenatal, perinatal, postnatal. It guarantees the best possible health
for the growing fetus as well as the mother through its predictions. Maternity and the post-
partum period present a multitude of risks and repercussions for the mother's health., and
hence prompt identi cation of these risks can be extremely important to a woman's safety. A

44



strategy to anticipate hazards related to maternal health is proposed in this study. Principal
component analysis (PCA) is the initial step in the process, which involves extracting impor-
tant features from the dataset. To attain good performance, this study then uses a stacked
ensemble voting classi er that includes one deep learning model and one machine learning
model. By contrasting it with current state-of-the-art methods, the suggested model's e -
cacy is further veri ed. Comparison analysis was made with many Machine Learning (ML)
models such as Random forest classi er, Logistic Regression, Decision tree classi er, Support
vector classi er, and XGB classi er. Based on comprehensive investigation, the suggested
deep learning model (one Machine Learning and one Deep Learning) yields superior predic-
tion rates for high and low risk, with 84% and 86% of the accuracy, respectively.

Keywords: Maternal Health risks, Principal Component Analysis, Stacked ensemble voting
classi er, Healthcare.

20. Analysis for an Unreliable Retrial Queueing
System Under Threshold-Based Recovery Using
ANFIS Approach
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Abstract: Throughout this work, we examine an unreliable retrial queueing system in
which clients may balk, the server recovers based on a threshold, and maintenance takes
place during idle times. The server is in charge of client service in this framework, although
it is unreliable due to unpredictable breakdowns. Once a certain number of clients are in
the system, the server can be repaired. When a client arrives and discovers that the server
is busy, they are redirected to the retrial orbit, a virtual waiting area, where they must
wait for the server to make itself accessible for service. The mathematical framework of
the Chapman{Kolmogorov (C{K) equations is based on the birth and death process. Then,
using a matrix method, steady-state probabilities are computed. Di erent probabilities are
used to create performance metrics and simulations are per formed to see how changing the
parameters a ects the system's performance. A cost function is developed for determining
the optimal decision parameters and reducing the system cost by using particle swarm op-
timization (PSO). Moreover, we compare the outcomes of the numerical experiments with
those obtained via a soft computing technique on the basis of an adaptive neuro-fuzzy infer-
ence system (ANFIS), providing valuable insights into the system's dynamics.

Keywords: Retrial Queue, Threshold-based Recovery, Maintenance Activity, Balking, AN-
FIS.
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21. Review of Recent Advancements in Smart Clinical
Surgery

Paper Id 62

Rudra Pratap Singht, Shrirang Savalé, Akshat Singh Chauhan, Harsh Goud
Yindian Institute of Information Technology, Nagpur, Maharashtra, India

Abstract: Surgical education has signi cantly evolved over the years, driven by advance-
ments in technology and the increasing complexity of patient care, with traditional meth-
ods often falling short of meeting these demands. Innovations such as virtual reality (VR)
systems augmented by machine learning (ML) have emerged as transformative solutions,
providing on-demand training, integrating procedural checklists, and delivering personal-
ized feedback through data-driven re nement. Early VR applications created immersive,
risk-free environments for skill development, while ML analytics introduced objective per-
formance assessments and predictive algorithms, enabling tailored training regimens that
optimize learning and reduce patient risks. In clinical practice, ML has demonstrated its
e cacy in assessing surgical invasiveness through biomarkers and in ammatory pro les, as
well as enabling personalized treatment planning by addressing challenges like small sam-
ple sizes and high-dimensional data using feature selection and external validation. Studies
report robust predictive performance, with areas under the curve (AUCs) of 0.87 for inva-
siveness scoring and 0.76 for personalized treatment prediction, showcasing ML's potential
in personalized healthcare. This review explores the convergence of VR and ML in surgical
education and practice, emphasizing their role as a transformative force in enhancing train-
ing outcomes and advancing cost-e ective, patient-centered care.

Keywords: Machine Learning, Invasiveness, Spine Surgery, Medicine, Data Analysis.

22. Adaptive Learning EJAYA for Constrained
Optimization Problem
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Abstract: A novel algorithm named Lejaya is introduced in this paper. Lejaya is an
advanced optimization algorithm that builds upon the EJAYA method. Lejaya employs
a two-phase structure|Adaptive Enhancement and EJAYA|to e ectively balance explo-
ration and exploitation within the search space, crucial for handling constraints in complex
optimization tasks. The algorithm's performance was assessed on a set of 10 constrained
benchmark functions. To validate its e cacy, Lejaya was compared against ve prominent
metaheuristics|TLBO, EJAYA, JAYA, Particle Swarm Optimization, and Genetic Algo-
rithm|on constrained functions. Each algorithm underwent thirty trials across 1000 iter-
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ations, with evaluations based on metrics such as best solution, mean, standard deviation,
CPU time, and rank. The ndings reveal that Lejaya excels in handling constraints, often
reaching the global optimum and surpassing other algorithms, establishing it as a strong
method for constrained optimization problems.

Keywords: Optimization, Jaya algorithm, EJAYA, Adaptive Enhancement, Constraints.

23. Performance Evaluation of Deep Learning Models
using Transfer Learning on Ultrasound Images for
Breast Cancer Detection
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Abstract:  One of the most serious illnesses that a ect women and can even be fatal
is breast cancer. It has a major impact on their emotional and physical well-being. Breast
calci cations or irregular tissue growth are major health concerns that lead to BC. Early
diagnosis and treatment can signi cantly lower the death rate and are crucial for survival
rates. Medical imaging techniques, particularly ultrasound, are widely used due to their non-
invasive nature and e ectiveness in identifying abnormal tissues. In this research paper, we
propose a Breast Cancer (BC) detection approach using pre-trained models such as ResNet,
GoogleNet, DenseNet, VGG16 and Xception leveraging Transfer Learning. DL models with
the Transfer learning concept have proven quite e ective in Breast Cancer detection in re-
cent years. Transfer Learning is used to utilize the knowledge gained from large-scale image
recognition tasks to improve the accuracy of cancer diagnosis and classi cation in the lim-
ited ultrasound imaging domain. This paper compares ve deep-learning models based on
the BUSI dataset of breast cancer, which is publicly available. The dataset consists of 780
images in PNG format, from which 210 images are cancerous, 437 are non-cancerous, and
133 are normal. However, GoogleNet's transfer learning performance is better than that of
other existing models. The accuracy for the test and validation were 99.15% and 99.37%,
respectively.

Keywords: Deep Learning, Transfer Learning, Ultrasound, GoogleNet, DenseNet121, ResNet50,
VGG16 and Xception.

47



24. E cient Multi-Objective Particle Swarm
Optimization for Noisy Environments
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Abstract:  Simultaneously optimizing two or more competing objectives is known as
multi objective optimization, and it is a prevalent situation in real-world issues where trade-
0 s between objectives need to be carefully handled. For such problems, conventional single-
objective optimization approaches are insu cient; instead Multi-objective techniques that
can produce a wide range of solutions the Pareto front, which represents the best trade-o s
between objectives are required.One well-known technique in this eld is Multi-Objective
Particle Swarm Optimization (MOPSO), which was inspired by the swarming social behav-
ior of birds. MOPSOQis very good in sifting through and taking advantage of the search space
to nd Pareto-optimal solutions. Nevertheless, in noisy settings where stochastic changes
impact the objective functions, its performance may decrease, resulting in poor evaluations
of the quality of the solutions and poor convergence. In this study, an updated Multi-
objective Particle Swarm Optimization (MOPSOQO) algorithm is presented, which uses Mean
and Weiner lters to reduce the negative e ects of noise in the algorithm. Wiener lters,
which are ideal in the sense of mean square error, further improve the noise reduction by
taking into account both the signal and noise features. The mean lter decreases random
uctuations by averaging multiple evaluations. These lItering techniques improve the al-
gorithm's adaptability, enabling it to have a more accurate Pareto front, although there is
much noise in the problem.
Keywords: MOPSO, Weiner Filter, Mean Filter.

25. Precision Strontium Detection in Water: A
Machine Learning Augmented Flame Photometric
Approach

Paper Id 78
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Abstract: The focus of this research is primarily on developing the ame photometry
method (which is a precise, rapid analytical method) for strontium detection in water, as
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it is a suitable technique for routine determinations of alkali and alkaline earth metals. In
this work, Python and machine learning are used to validate the properties of the instru-
ment used as well as the importance of Strontium. This study, however, provided the means
to quantify with accuracy even at low contamination levels by creating a calibration curve
linking emission intensity to strontium concentration. Methodological changes were also ap-
plied to handle complicated water matrices with probable interaction between the polluting
agents. According to estimates of accuracy, repeatability, and precision, Flame photometry
was found to be a reliable and well founded detection method for low levels of strontium.
They combined data from ame photometry with the output of machine learning to pre-
dict the drinkability of water by strontium. Models based on this data, using thresholds
for strontium and other observed factors, provided strong basis for automated water quality
evaluation. This combination method improves interpretation accuracy and allows for real
time viewing of possible contamination hazards and water quality. This paper shows values
for ame photometry, combined with predictive modeling, are a useful tool for strontium
environmental monitoring which has solid meaning for water safety and public health.

26. ldenti cation of Severity of Chronic Obstructive
Pulmonary Disease (COPD) Using Machine
Learning Models based on Spirometry Data

Paper Id 82
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Abstract: This paper is about developing machine learning models for identifying sever-
ity of Chronic Obstructive Pulmonary Disease (COPD) in patients. The motive is to try
applying machine learning techniques in identi cation of severity of COPD which can be
classi ed into 4 stages which have been discussed brie y in the introduction part. By us-
ing a dataset of patients with COPD which included the patient data as well as severity
of the disease, a machine learning model was developed by using supervised learning. The
developed models demonstrated good cross validation accuracy. The rst model developed
using Random Forest algorithm showed accuracy of 86% which was then improved to 90%
using the XGBoost algorithm. The data set used in this study is, however, small with only
101 samples and a larger dataset could potentially help improve the performance of the ML
models. The outcome of the paper is the potential of ML models in identifying the severity
of COPD based on spirometry data. After this study we suggest that the use of machine
learning models along with regular clinical diagnosis can enhance the accuracy of the diag-
nosis. Further work in this area can help develop machine learning models which can help
in increasing the accuracy of diagnosis of severity of COPD in patients.

Keywords: COPD, Machine learning, severity, spirometry.
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27. Real-time Healthcare Environment Monitoring
Through Deep Learning: A Multi-Modal Sensor
Fusion Implementation
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Abstract: Healthcare environment monitoring requires progressively advanced solutions
for protecting patients and sustaining excellent care environments. The research implements
a proof-of-concept method that uses deep learning technology to merge multiple sensor in-
puts by applying a properly optimized CNN model for analyzing healthcare environmental
data. The study employs ve essential environmental factors including temperature, rel-
ative humidity, PM2.5, TVOC and HCHO to advance monitoring methods through pure
experimental work and architectural improvements. The developed system reaches 89.5%
validation accuracy while reducing response time to environmental changes by 65% and
lowering false alarm occurrences by 82%. The research con rms that deep learning technolo-
gies can power robust environmental surveillance systems in high-risk healthcare facilities
which can serve as base models for superior proactive surveillance beyond threshold-based
approaches.

Keywords: Healthcare Monitoring, Deep Learning, CNN, Sensor Fusion, Real-time Ana-
lytics, Healthcare Informatics, Environmental Monitoring.
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for EMG-Based Gesture Recognition
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Abstract:  This research delivers a comprehensive examination of Random Forest and
SVM models for recognizing gestures through electromyography (EMG) signals. A strong
signal processing pipeline was created, integrating bandpass Itering, normalization, and
sophisticated feature extraction techniques such as Root Mean Square (RMS), Mean Abso-
lute Value (MAV), Zero Crossing Rate (ZC), Waveform Length (WL), and Mean Frequency
(MNF). The research utilized an eight-channel EMG dataset, employing a sophisticated win-
dowing strategy to ensure optimal signal segmentation. Both classi ers achieved notable clas-
si cation accuracy, underscoring their suitability for EMG-based gesture recognition tasks.
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Comparative analysis, supported by cross-validation and hyperparameter optimization, of-
fers valuable insights into the design and implementation of practical gesture recognition
systems.

Keywords: Electromyography (EMG) Signal Processing, Gesture Recognition, Random
Forest, Support Vector Machine (SVM), Feature Extraction, Machine Learning.
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Abstract: This study presents a machine learning approach to classify electromyography
(EMG) signals recorded from lower limb muscles, focusing on their application in distinguish-
ing between various physical activities and physiological conditions. The primary objective is
to di erentiate between normal and abnormal muscle conditions and classify activities such
as sitting, standing, and walking, based on EMG signal characteristics. Leveraging both
Random Forest and Support Vector Machine (SVM) models, this study seeks to evaluate
and compare the e ectiveness of these algorithms in accurately classifying muscle activity
across di erent conditions. On performing the two classi cations we observe that Random
forest classi cation gives a accuracy of 73% while Support vector machine gives an accuracy
of 58%, proving that RF is much more suitable for this kind of non-linear data.

Keywords: EMG Classi cation, Electromyography (EMG), Muscle Activity Detection,
Random Forest Classi er, Support Vector Machine (SVM), Machine Learning in Biome-
chanics.
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Abstract: This paper proposes an advanced architecture for the inclusion of deaf people
in virtual meeting seamlessly, coupled with growing attention towards inclusivity in digital
communication. This proposed architecture equips features such as audio processing and its
transcription, translation along with text summarization in real-time with a sign language
translator for completing a two-way communication bridge between hearing and deaf par-
ticipants in a virtual meeting. The developed system utilizes advanced machine learning to
provide natural, accessible, and scalable interactions in digital environments for deaf individ-
uals. The proposed architectural model works in two stages, which are completely di erent
from each other and integrated e ciently. The rst stage features actual time sounds of a
hearing participant from which noises have been lItered out for clearer signals. The audio
is then transcribed into text using a pre-trained Machine learning model trained on a vast
dataset with di erent dialect and speech patterns. For complete accessibility, the system
then translates the transcription into a user preferred language for the deaf participants to
ensure the personalized experience, further the participants are also given a summarization
of text for concise comprehension. The Second part uses a camera module to register and
recognize the gesture of Sign languages performed by the deaf participants using a LSTM
based neural network model. Here the model provides an accurate interpretation of the ges-
ture in textual format, thus completing a bidirectional and seamless communication bridge
between the hearing and deaf participants. The key objective of this architecture is success-
fully enabling deaf individuals to participate in a virtual meeting environment promoting
their inclusion in digital environments.

Keywords: Inclusive Digital Communication, Real-Time Transcription, Noise Reduction,
Speech-to-Text Conversion, Text Summarization, Sign Language Recognition, Long Short-
Term Memory (LSTM) Models, Gesture-to-Speech Translation, Machine Learning for Ac-
cessibility, Text-to-Speech Conversion and Virtual Meeting Architecture.
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Abstract: Electromyography (EMG) signals provide important information about mus-
cle activation patterns linked to human gestures, forming a basis for progress in gesture recog-
nition technology used in elds like prosthetics, human-computer interaction, and robotics.
Deep learning architectures, especially Convolutional Neural Networks (CNN) and Long
Short-Term Memory (LSTM) networks, have proven e ective at analyzing these intricate
bio-signals. This research o ers a comparative evaluation of CNN and LSTM models for
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gesture classi cation based on EMG signals, assessing their individual advantages in identi-
fying spatial and temporal features that are crucial for understanding gestures. A collection
of EMG signals related to di erent hand gestures was utilized to train and evaluate the per-
formance of each model. The CNN model, recognized for its ability to detect spatial patterns,
exhibited notable e ectiveness in recognizing localized muscle activations linked to specic
gestures. In contrast, the LSTM model's strengths in sequential processing allowed it to
capture temporal dependencies more e ciently, resulting in improved accuracy for gestures
that involved dynamic muscle activations. Experimental ndings reveal that although the
CNN model reached an accuracy of X% and demonstrated quicker training times, the LSTM
model o ered enhanced precision for intricate, sequential gestures, achieving an accuracy of
Y%.

Keywords: Electromyography (EMG), Gesture recognition, Deep learning, Convolutional
Neural Network (CNN), Long Short-Term Memory (LSTM), Gesture cognition, Muscle ac-
tivation patterns, Human-computer interaction (HCI), Prosthetics, Bio-signal processing.

32. Data-Driven Insights from High-Dimensional
Time-Series Signals: A Comprehensive Analysis
Approach

Paper Id 89

Ayushmaan Panda, Sivakumar Rajagopal
1School of Electronics Engineering, Vellore Institute of Technology, Tamil Nadu 632014,
India
ayushmaan.panda2022@vitstudent.ac.in, rsivakumar@vit.ac.in

Abstract:  This study introduces a robust methodology for analysing high-dimensional
time series signals, exempli ed through Electrocardiogram (ECG) data analysis. By em-
ploying Python's scienti ¢ libraries, including scipy.io, matplotlib, NumPy, and seaborn,
the approach focuses on signal visualization, statistical analysis, correlation, and frequency
domain exploration. The ndings unveil signi cant insights into physiological patterns, inter-
patient variability, and dominant signal frequencies, paves the way for advanced data-driven
research in ECG analysis and opens doors to potential clinical applications. By incorporat-
ing additional techniques and expanding the analysis scope, researchers can gain a deeper
understanding of cardiovascular health and develop more sophisticated diagnostic tools.

33. Predictive Modeling of Sepsis Risk: Leveraging
Clinical Parameters for Early Detection and
Intervention

Paper Id 93
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Abstract: Sepsis stays a signi cant worldwide health challenge, necessitating early de-
tection to improve patient outcomes. This study utilizes clinical metrics such as heart rate,
oxygen saturation, respiration rate, lactate levels, and ICU length-of-stay to evaluate sep-
sis risk. By analyzing these parameters, the study enables real-time detection of high-risk
cases, 0 ering actionable insights for prompt clinical intervention. The method seeks to help
healthcare providers with reliable predictions, ensuring prompt and powerful patient care.
Future work consists of integrating this model into hospital monitoring tools, expanding
its scope to numerous patient demographics, and exploring its application in remote health
management systems to enhance accessibility and diagnostic accuracy.

Keywords: Sepsis Prediction, Machine Learning, Remote Health Management.

34. Defending NLPP Solution Approaches: A
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Abstract:  Neutrosophic linear programming problems (NLPPs) are uniquely de ned
linear programming problems under neutrosophic environment in which coe cients or pa-
rameters are either neutrosophic numbers or neutrosophic set values. Bhatia et al. [1] (Soft
Computing 26:8479-8495, 2022) point ed out some mathematical inappropriateness in the
neutrosophic linear programming problem (NLPP) solution approaches in particular given
by Khatter [2] and Singh et al. [3] for solving single valued triangular neutrosophic lin-
ear programming problems (SVTrNLPPs) and single-valued trapezoidal neutro sophic linear
programming problems (SVTNLPPSs) respectively. Khatter [2] proposed solution approach
to convert SVTrNLPP into an equivalent crisp programming problem using the possibilistic
mean value of each neutrosophic coe cient of the problem. Singh et al. [3] proposed solu-
tion approach with the conversion of SVTrNLPP into equivalent crisp programming problem
using ranking function value of each neutrosophic coe cient of the problem. Bhatia et al.
[1] pointed out inappropriateness in the approaches by Khatter [2] and Singh et al. [3] on
the interpretation that the property of ranking function i.e. R(Ai1 + Ai2) = R(Ai1) + R(Ai2)
and property of possibilistic mean of NN&/ (Ai1 + Ai2) = V(A1) + V(A;>) i.e do not hold on
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the constraint part of the problems withN coe cients. Bhatia et al. [1] claimed that these
approaches as well as other existing approaches are mathematically incorrect and should
not be used for solving SVNLPPs, SVTrNLPPs and other neutrosophic linear programming
problems. In this paper, we propose a rebuttal note on the points raised by Bhatia et al. [1]
related to the inappropriateness of the approaches particularly Khatter [2], Singh et al. [3]
and prove that these approaches as well as all other built on approaches are mathematically
correct and appropriate methods for solving NLPPs. The aim of this rebuttal note to clar-
ify the correctness of existing approaches and bring back the faith of researchers on these
approaches on neutrosophic linear programming problems.

Keywords: Single-valued Trapezoidal Neutrosophic Linear Programming Problem; Single-
valued Triangular Neutrosophic Linear Programming Problem; Ranking Function; Possi-
bilistic Mean.
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Abstract: This paper introduces a new methodology for optimizing Economic Produc-
tion Intuitionistic systems by incorporating Intuitionistic Fuzzy Di erential Equations to
address the uncertainties in the key parameters of demand, production rate, and holding
costs. Most inventory models fail to capture the complexity of real-world systems, which are
characterized by ambiguous and incomplete information. The representation of the degree
of membership, non-membership, and hesitation through Intuitionistic Fuzzy provides a rich
framework for modelling uncertainties. An Intuitionistic Fuzzy Di erential Equation based
EPQ model is proposed to dynamically analyze and optimize the inventory level over time.
This model formulates demand with varying conditions in order to minimize total production
and inventory costs. The model is validated by numerical illustrations, by using the software
Mathematica 12.0. The nding shows that the intuitionistic fuzzy approach is better than
over fuzzy and classical models. The sensitivity analysis performed for the robustness of
di erent parameters on optimal solutions.

Keywords: Intuitionistic Di erential Equation, Economic Production Quantity model,
fuzzy environment.
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36. Threshold-Optimized Ensemble Learning for
Accurate and Secure Android Malware Detection
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Abstract:  This paper proposed a machine learning approach for the classi cation of
Android applications as benign or malicious based on permission counts as features. The
method proposed in this work utilizes a stacking classi er ensemble, which combines Logistic
Regression, Random Forest, and SVM to leverage their strengths and enhance predictive
accuracy. The model was ne tuned with a decision threshold of 0.44, which is important for
achieving real world malware detection that balances detection accuracy and false positives.
The stacking classi er reached an accuracy of 84.2%, precision of 82.48%, recall of 96.93,
and ROC AUC of 0.92, pointing out that it did well in terms of high recall, which is critical
to keeping the number of false negatives to a bare minimum for malware detection. The
experiments carried out demonstrate the potential and e ciency of employing ensemble
learning with threshold optimization for enhanced Android malware detection. The work
extends ensemble methods towards better security in Android applications.

Keywords: Android Malware, Machine Learning, Stacking Classi er, Logistic Regression,
Random Forest, SVM, Permissions, Detection, Accuracy.

37. A ective DDoS Attack Detection in EV Charging
Station Using DL Autoencoder Model
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Abstract: Attacks such as Distributed DoS(DDoS) is becoming more common in ad-
vanced grid-based Electric Vehicles(EVs) charging stations. It is crucial to have a dataset
containing various attack scenarios to develop e ective methods to mitigate these attacks.
The dataset, identied as CICEV2023, includes four dierent attack scenarios on EVs
within intelligent grid infrastructure. This study compares the performance of Machine
Learning(ML) based Light Gradient Boosting Machine (LightGBM) classi cation with Deep
Learning(DL) techniques for DDoS attack detection. To achieve optimal results, the inves-
tigation proposes a new Deep Neural Network(DNN) algorithm to improve the accuracy of
DDoS attack detection. The research evaluates the suitability and e ectiveness of LightGBM
ML classi ers and DNN with Autoencoder feature extraction for detecting DDoS attacks on
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electric vehicle charging stations using the dataset referenced as CICEV2023. The experi-
mental ndings indicate that the DNN-based model outperforms others regarding Accuracy,
Precision, Recall and F1 Score.

Keywords: DDoS, Dataset, CICEV2023, Autoencoder, Light Gradient Boosting Machine(LGBM),
Deep Neural Network (DNN).
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Abstract: Water quality assessment has become an important aspect for environmental
monitoring, control of public health, and management of resources. In water quality eval-
uation, traditional methods such as techniques based on crisp set theory, are largely based
on deterministic models that fail to recognize the uncertainties as well as complexities found
in environmental data. This research proposes a new approach to water quality assessment
using Probabilistic Hesitant FuzzySets (PHFSs). Thesedays, aggregation operators (AOS)
are frequently used to compile imprecise and unclear data. For probabilistic hesitant fuzzy
(PHF) data, we develop a new AO called the generalized PHF weighted averaging geometric
(GPHFWAG) operator. The key characteristics of the recommended operators are high-
lighted along with their complex interconnection. The proposed concepts are shown with
real-life example about water quality assessment. In comparison to traditional techniques,
the results show that PHFS-based evaluation procedures using new AOs o er greater ac-
curacy and precision in assessing the state of water quality. Moreover, this research opens
doors for more complex and re ned tools necessary for environmental control as well as
decision-making that are able to tackle intricate issues pertaining to water quality data.
Keywords: Water quality assessment, probabilistic hesitant fuzzy set, aggregation opera-
tors.
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Throughput during the Coexistence of 4G LTE
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Abstract: Research is moving in the direction of equitable spectrum position for 5G
NR and 4G LTE during their coexistence. In order to minimize interference, the cognitive
method is required when 5G NR and 4G LTE coexist. There will be a chance of interference
if 5G NR and 4G LTE have the same location of spectrum which indicates a reduction
in reliability. Therefore, it is essential to develop new ideas that will increase reliability.
While the power for 5G NR varies during the vertical coexistence of 4G LTE and 5G NR,
the settings for 4G LTE are kept xed to minimize interference. Dierent metrics like as
Bit Error Rate (BER), Frame Error Rate (FER), Block Error Rate (BLER), throughput,
and throughput fraction are indicated by the di erence in oscillator power for 5G NR. The
oscillator power for 5G NR reduces from 20 dBm to 17 dBm. As a result, it is possible to
estimate the rise in through-put and the decrease in BER, FER, and BLER. This provides
an evaluation of the reliability. It had been estimated that with the decrease in of oscillator
power, there will be increase in throughput, reliability and decrease in Bit Error Rate (BER),
Frame Error Rate (FER), Block Error Rate (BLER).

Keywords: 4G LTE, 5G NR, 3GPP, DSS.

40. Federated Learning for Privacy-Preserving
Next-Word Prediction on Mobile Devices
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Abstract: Due to the increase in the use of mobile devices, the usability and the probabil-
ity of input errors is improved via the use of predictive text and even next word suggestions.
However, the typical approaches used in next-word predictions require a lot of user data
which causes problems arising from privacy concerns. This article proposes a method of fed-
erated learning (FL) for next-word prediction that is carried out on the devices themselves
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SO as to avoid centralizing any user data. The data from the Shakespeare dataset is used to
demonstrate a federated training paradigm implemented over devices in a TFF environment.
In this case, an existing pre-trained RNN model is ne-tuned to cater for the data from each
client. Clients, instead of sending raw data, send encrypted model updates to a central ag-
gregator. This helps to protect privacy while still working towards the improvement of the
global model. As enhancements, tokenization, vocabulary lookups, and length constraints
are implemented, since these are required for use in mobile devices which are limited in
resources. The experiments back the usefulness of this FL-based approach for privacy aware
text prediction, as it does not lose signi cantly in prediction metrics. The research shows
federated learning can deliver secure and customized experiences across a range of mobile
devices. To improve adaptability and user satisfaction, future work will focus on increasing
the model's context awareness and lexicon growth.

Keywords: Federated Learning, Next-word Prediction, Mobile Devices, Privacy Preserva-
tion, TensorFlow Federated, Recurrent Neural Networks.
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Abstract: The growing concerns over environmental degradation have intensi ed the
focus on green products in production and supply chain models. This paper develops a
two-echelon production-inventory model for substitutable products regular and green under
an in ationary environment. The model incorporates price, advertisement, and greenness-
dependent demand, and accounts for carbon emissions generated during setup, manufac-
turing, and holding processes. A subsidy is provided for green products based on their
degree of greenness, while regular products incur a tax to promote eco-friendly alternatives.
Mathematica 12 software is used to solve the problem. To validate the proposed model eco-
nomically, a numerical example is provided. Additionally, a sensitivity analysis of the key
parameters is performed to understand their in uence on the optimal solution. The ndings
also highlight that green products consistently produce lower carbon emissions than regu-
lar products across all modelling scenarios, underscoring their environmental bene ts. This
research o ers actionable strategies for managers to achieve pro tability while promoting en-
vironmental sustainability through green investments and adaptive supply chain practices.
Keywords: Sustainable Supply chain, Multi-items, In ation, Green and regular products.
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42. Byzantine Linearizability: Reliable Broadcast,
Snapshots and Asset Transfer for Bounded
Memory
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Abstract:  Byzantine linearizability is an extension of classical linearizability and a
correctness condition that determines whether a concurrent object with sequential speci -
cation can handle Byzantine failures. This paper explores the implementation of Byzantine
linearizability in systems with bounded memory, focusing on three critical objects: reliable
broadcast, atomic snapshot, and asset transfer. We propose algorithms to implement Byzan-
tine linearizability for these objects from registers in an n-process with-resilient system,
providedf < 3, under memory constraints, and analyze their performance, correctness, and
practicality.

Keywords: Byzantine Linearizability, Snapshots, Asset Transfer.
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Abstract: This study proposes a completely new green inventory approach that takes
into account the environmental sustainability with refurbishing process which reduces waste
and the market displacement factor where new technologies may cause changes in customer
preferences in existing market. The approach aims to reduce waste, reduce carbon emis-
sions, and optimize resource utilization in production and inventory control by refurbishing
of awed goods. In this research, we also o er the market displacement aspects, which show
how a new product, service, or technology might displace an existing one, resulting in a
drop in the market share of the original product or service. The objective is to lower the
total cost through developing a comprehensive model that takes into consideration market
displacement, demand, deterioration, and retention during the course of the manufacturing
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and refurbishment cycle. Moreover, its structure optimizes crucial time. Along with devel-
oping a comprehensive integrated model for green supply chains, the study highlights carbon
emissions during product deterioration and storage. Sensitivity analysis and mathematical
simulation are done to provide managerial insight.

Keywords: Sustainability, Refurbished, Market displacement, Manufacturer, Retailer.
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Abstract: This paper investigates the local and global existence and uniqueness of mild
solutions for an Abstract second-order di erential system with state-driven delay (SODSSDD).
The study begins by establishing key Lipschitz continuity estimates for the delay term and
the associated history map. Following this, the local existence and uniqueness result is
demonstrated under suitable conditions. Finally, the paper provides a demonstration of
global existence and uniqueness, subject to an inequality constraint.

Keywords: Cosine family, Sine family, Local solution, State-dependent delay, Global solu-
tion
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Abstract: Solar power plants are crucial for renewable energy generation, but they face
challenges like power uctuations that a ect e ciency and reliability. Traditional methods
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for detecting these uctuations are manual and ine cient. In contrast, machine learning
(ML) o ers automated solutions to detect and predict power variations swiftly, enhancing
plant performance. the progression and execution of machine learning algorithms exhibit
promising outcomes in identifying power oscillations in solar plants. By deploying sophisti-
cated computational instruments to scrutinize extensive datasets, one can accurately prog-
nosticate and alleviate plausible issues stemming from oscillations in solar power production.
This paper utilized advancements in ML techniques for power uctuation detection in solar
plants, emphasizing their role in optimizing energy production and grid stability.

Keywords: Solar Power Plants, Machine Learning, Power Fluctuations, Forecasting,
Energy Management
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Abstract: It is the application where it predicts the percentage of heart attack that
is going to happen in next few hours. First user will login and take a small assessment
having questions like age diabetes smoking alcohol tness level previous medical history
family history etc., because these are the vital parameters that can e ect heart attack. Next
user will undergo 60s of scan. During scan mainly we use Haar Cascade Algorithm to detect
face and lighting. After that the frame is divided into certain pixels. Now when heart pumps
blood ows from heart to brain then there will subtle color changes in blood vessels. So by
using OpenCV and EVM Technology we detect that color changes and convert it to RGB
color. Then we use gaussian piramid to smoothen it. And we use FFT to obtain frequency.
We multiply frequency to 60 and bu er to obtain heart rate. Di erence between 2 frequencies
is taken as Heart Rate Variability (HRV). HRV is the time taken by heart from heart beat.
This is the main parameter in detecting heart attack. And by using some mathematical
formula and HRV data we detect stress level and SP02 level. After the scan user will get
graphical representations of these parameters. Later by using assessment data and scanned
data our ML model predicts the percentage of heart attack. User can download the results
as report.

Keywords: Heart attack, OpenCV, Ampli cation (EVM), Color changes in blood ves-
sels, Heart Rate Variability (HRV)
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Abstract:  Carbon emissions and the depletion of natural resources signi cantly impact
environmental degradation. Real-life demand functions vary, in uenced by two distinct de-
mand forms in the market, rather than remaining constant, linear, or nonlinear. This study
analyzed this complexity by reconnoitering a sustainable inventory model for spoilage goods
with hybrid-price and stock-based sensitive demand taking a carbon cap and trade policy.
Green and preservation techniques are utilized to mitigate excess emissions and deterioration
rates. Additionally, the model incorporates the perception of advance payment under a dis-
count facility to accommodate fast-growing businesses. The analysis incorporates the impact
of in ation and time-dependent holding costs, allowing for partially backlogged shortages.
To validate the model, numerical explanations are conducted for three scenarios based on
whether the demand function is hybridized or non-hybridized. Graphical and analytical rep-
resentations demonstrate the concavity of overall pro t, showing that the hybridized demand
model yields higher pro ts comparedto the nonhybridized model.

Keywords: In ation, Deterioration, Preservation technology, Green investment, Advance
payment, Hybrid price and stock-sensitive demand.
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Abstract: Living organisms adjust their physiological processes in response to change in
environmental conditions using a complete signaling network. Electrical signals carry useful
information and transfer it through a fast process compared to other signaling techniques.
Like animals, plant health status can be measured by analyzing bioelectrical activity related
signals. In this paper, we have developed a new machine learning based algorithm to detect

63



the physiological conditions of plants by exploring the inherent characteristics of plant elec-
trical signals. The plant responds in a di erent way in response to di erent stress conditions.
This paper studies the changes of plant response corresponding to excess water stress con-
dition, less water stress condition and normal water state. The experimental result of three
classi ers including K Nearest Neighbors, Nave Bayes Classi er and K Means Clustering.
Amongst these three, K Nearest Neighbors gives the best accuracy of approximately 98%
under di erent stress conditions. It is a useful technique to nd out the status of plant health

for di erent stress conditions before initial visual symptoms to appear.

Keywords: Plant health, Stress condition, Multi-class, Supervised algorithm, Unsupervised
algorithm, ROC curve, Euclidean distance, Bayes Theorem.
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Abstract: The Air Pressure System (APS) is an important part which is used in heavy
commercial vehicles for safety appliances such as brakes, shifting gears and suspension. In-
adequate performance in the APS results in expensive re-pairs, and potentially danger-
ous failures, which call for a proper model of fail-ure prediction. This research develops a
cost-sensitive data-driven framework to predict APS failures over SCANIA trucks through
analysing sensorial data. The model assumes that it is essential to reduce the number of
false negatives to guarantee vehicle reliability and avoid interruptions. Here the focus is on
the balance between false positives and false negatives through the potential savings associ-
ated with prediction costs while enhancing maintenance strategies. The study demonstrates
how the use of real-time data from sensors may result in planned maintenance actions to
minimize time loss and repairs. In terms of contribution to SCANIA's existing objectives
of improving the reliability and safety of the eets, this study o ers the best approaches
to mitigating APS fail-ure with the view of reducing operational costs and increasing the
longevity of the heavy-duty trucks in extreme conditions.

Keywords: XG-Boost, Cost-Sensitive Algorithms, Ensemble Learning, Synthetic Minority
Over-sampling Technique, Gradient Boosting Algorithms.
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Abstract: The study explores an integrated approach of Data Envelopment Analysis
(DEA) with probabilistic ML and neural network to analyzing hotels e ciency. By apply-
ing DEA analysis under CRS and VRS, we determined the relative e ciency of hotels by
benchmarking the key operational inputs and outputs and sorting them into e ciency classes
that serve as reference benchmarks for building the predictive model. To improve a classi-
cation accuracy, some probabilistic classi cation algorithms as Naive Bayes, Probabilistic
SVM, GPC, and Logistic Regression as well as neural network-based classi cation models
PNN, MLP, and RBFN are used. As for our results, it can be concluded that both GPC
and Probabilistic SVM o ered ability to learn nonlinear data patterns whereas MLP and
RBFN were shown to perform best in higher dimensional patterns recognition. Furthermore,
implanted blended hybrid models with DEA-ML integration by using DEA e ciency scores
as the independent variables which improved the model and classi cation performance. In
this analysis, the DEA-GPC and DEA-PNN models produced the highest overall train per-
formance with ac-curacies of 92% and 93% respectively. This study o ers information for
neces-sary operational improvements which can be implemented based on the outcomes of
the research.
Keywords: DEA, Naive Bayes, Probabilistic SVM, GPC, PNN, RBFN, DEA-ML.
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Abstract: In the weather forecasting system, prediction is the most challenging pro-
cess that involves the sequential data analysis to identify the most expressive pattern and
to create a higher number of accuracy levels. This work puts forward a new approach for
designing a weather prediction system utilizing LSTM networks that is a type of deep learn-
ing networks able to model temporal dependencies in the time series data. This research
involves data preparation for analysis and response formulation, regarding the given multi-
attribute weather data set. Such transformations include: how to deal with missing values,
how to create new features and normalize the inputs for enhanced predictive capability. In
this paper, the relevant parameters of severe weather forecasts are temperature, humidity,
and precipitation, which are set as the targets for LSTM model. The outcomes analyzed in
the experiment indicate that LSTM model is better in prediction, and the values of MSE
and MAE are lower than the values obtained in other similar researches. Such results may
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demonstrate that LSTM networks have the potential that enhance the current weather fore-
cast, so far, will be of great help in agriculture, transportation logistics, and disaster relief
plans eld.

Keywords: Weather Forecasting, Machine Learning, Random Forest, LSTM, Time Series,
Deep Learning.
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Abstract: This study presents a machine learning framework for the prediction of the
severity of weather events using spatio-temporal data. A thorough preprocessing approach,
exploratory data analysis, and feature engineering were performed on a massive dataset
of weather events covering the United States. Worked with Random Forest and Gradient
Boosting models, getting accuracies of 99.66% and 94.86%, respectively. The Random Forest
model performed very well with an F1-Score of 0.9966 and AUC-ROC of 1.0; the Gradient
Boosting model was more balanced with an F1-Score of 0.9476 and AUC-ROC of 0.9958.
Rain was the most common weather event, according to visual analyses, and it was followed
by fog and then snow, while very few spatial peaks suggest extreme weather. The promising
results of Random Forest need further validation as it may be over tting. This demonstrates
the power of ML to predict the actual severity of weather events from thousands of kilome-
ters away, which helps with disaster management and risk mitigation.

Keywords: Machine Learning, Spatio-Temporal Analysis, Random Forest, Gradient Boost-
ing, Climate Resilience, Severe Weather Analysis.
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Networks (GAN)
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Abstract: Image inpainting and image blur restoration are two essential image process-
ing tasks in computer vision wherein missing or corrupt areas in images are lled in and
blurry images corrected. Due to the characteristics of these two problems, they are both
extremely di cult; it is necessary to predict the right kind of content while taking care not
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to distort or lose the general shape, texture, and contextual relevance of the image. GAN
has come in handy for these cases, as they are quite e cient when it comes to both painting
images and deblurring them. Images are formed using a generator and discriminator, both
being neural networks, which function in a non simultaneous manner; the former is respon-
sible for generating images while the latter determines whether the images are authentic or
not. By this mean approach, the generator is able to optimize its outputs gradually, and so
is the discriminator in that it can better tell between real and fake images. In the paper, we
show that the acknowledged capabilities of GANs can be e ectively employed in image in
painting as well as blur restoration. Intensive evaluations on a number of datasets compris-
ing of various levels of synthetic and real blur have proved that the proposed GAN based
method of detail restoration and reconstruction is superior even when the images are very
blurry. This work reveals that GANs can be deployed in very di erent applications in a very
straightforward and convincing way.

Keywords: GAN, Generator, Discriminator, Image inpainting.
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!Department of Computer Science and Engineering, Amrita School of Computing, Amrita
Vishwa Vidyapeetham, Coimbatore, India
2Department of Research and Consultancy, University of Technology and Applied Sciences,
Musandam, Oman
3Department of Electrical and Electronics Engineering, Amrita School of Engineering,
Amrita Vishwa Vidyapeetham, Coimbatore, India
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Abstract: Developments in intelligent healthcare are enabled by various wireless and
mobile health applications. The diagnosis and response of remote health data is challenging
due to noise, network latency, streaming data and user privacy. Critical health concerns such
as cardiac arrhythmia have potential to induce life-threatening consequences, its e ect on
quality of life, and its implica-tions for public health systems. Quick identi cation of arrhyth-
mia aids prop-er care and reduction of the risk factor. This study focuses on identi cation
of lightweight and accurate machine learning models that can be used for predicting car-
diac arrythmia risks accurately from signi cant health parame-ters. We tested Nawe Bayes,
K-nearest neighbors (KNN) and Logistic Re-gression (LR) models, trained with standard
dataset and tested for its perfor-mance. We used multiple signi cant features to classify the
heart risk into three categories: no risk, medium risk and high risk. Nawe Bayes performed
poorly with an accuracy of around 61%, while KNN outperformed with an accuracy of about
95% over logistic regression's 90%.
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Keywords: Cardiac Arrhythmia, Machine Learning Models, Risk Classi cation, Nase
Bayes, K-Nearest Neighbors, Logistic Regression.
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Abstract: The project aims to merge the Internet of Things with machine learning
to come up with a reliable system for heart activity monitoring and real-time arrhythmia
identi cation. This system uses ECG sensors, temperature sensors, heart rate monitors, and
a single-board computer Raspberry Pi. Using these parts, it collects real-time physiological
information to be processed through a trained neural network model that gives out abnormal
heart rhythms. The performance metrics indicated that the model achieved high e ciency
because it obtained an AUC of 0.983 from the training data and of 0.950 in validation in
terms of distinguishing normal from abnormal heartbeats. The accuracy rates are 96.3% for
training data and 94.5% for validation data, underscoring the model's reliability. Although
it successfully detects irregular heartbeats, there is potential to enhance precision and reduce
false positives, as indicated by precision scores of 80.8% and 73.8%. This all-encompassing
solution addresses shortcomings in previous heart health monitoring systems and underscores
the importance of continuous improvement. In the next phase of work, we will optimize model
performance, and explore new methods even further to increase precision and robustness.
Obviously, no question exists about the power of the model; But, for an improved model,
the precision in identifying false positives needs to be just a little higher, as this will allow
us to decrease that number and then improve on both sides a little more.. Due to the real
time monitoring and several sensors this system acts as an all in one solution for controlling
of heart health which was missing from previous systems. This paper focuses on enhancing
the model performance and future e orts will be spent to explore other methods that are
able to further re ne accuracy as well stability of the system.
Keywords: ECG Monitoring, 10T, Machine Learning, Smart Health Systems.

56. Al-Driven Pneumonia Diagnosis: Harnessing
Custom CNNs for Chest X-ray Analysis
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Abstract:  This work gives a new approach to the challenge of automated pneumonia
diagnosis from chest x-rays based on a proposed CNN model that is developed to work
with PyTorch. The major objective is to improve diagnostic e ectiveness and speci city of
early pneumonia management in clinical practice. The approach encompasses steps of data
pre-processing, architecture of CNN, and the proper selection of the training process. The
dataset is divided in-to two classes: Two classes NORMAL' and 'PNEUMONIA' where
limited image pre-processing such as resizing and cropping were applied to normalize the
input data dimensions. In checking on over tting and to enhance model performance, some
trivial augmentations such as horizontal ipping, rotation, and color jitter are used. The
proposed custom CNN is implemented with sever-al convolution layers, max pooling layer,
batch normalization to extract hierarchical features and to reduce the dimensionality to ad-
dress the class imbalance issue and ensure satisfactory performance in binary classi cation
tasks. The model thus ts this norm by using Stochastic Gradient Descent (SGD) with
dynamic learning rate schedule for good convergence. This utilization of CUDA with GPU
brings down the time period meant for training and inference to real time tractability for
clinical application. In such regard, this research is useful in boosting Al diagnostic solutions
so that detection of pneumonia could be enhanced thereby propelling the healthcare sector
especially in underprivileged areas.

Keywords: Convolution Neural Networks (CNN), Max-Pooling, Stochastic Gradient De-
scent (SGD), PyTorch, Chest X-ray, Soft-max.
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Abstract: Teaching-Learning-Based Optimization (TLBO) has emerged as a strong,
precise, and dependable optimization method for continuous space global optimization. In
this research, we suggest an enhanced TLBO called ITLBO, that incorporates a novel term in
the teacher phase to minimize population variance, thereby enhancing convergence speed and
solution ac- curacy. The algorithm's performance is evaluated using the CEC2019 bench-
mark suite, which includes unimodal, multimodal, and composite optimization problems.
The results demonstrate that ITLBO consistently outperforms state-of-the-art algorithms,
including TLBO, Aquila Optimizer (AO), Whale Optimization Algorithms (WOA), and Salp
Swarm Algorithm (SSA), in terms of mean optimization cost and standard deviation. This
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highlights ITLBO's ability to nd global or near-global optima with improved robustness
and reliability. These ndings arm the potential of ITLBO as an e ective tool for solving
complex optimization problems.

Keywords: TLBO, Metaheuristic, Global Optimization, Benchmark Functions.
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Abstract: Global food security is seriously threatened by plant diseases, which calls
for creative approaches to early diagnosis and e cient treatment. Computer vision tech-
niques provide scalable alternatives to labor intensive and inaccurate traditional diagnostic
procedures. This research focuses to upgrade the diagnosis of plant diseases by integrating
attention mechanism with deep convolutional model. More speci cally, we propose Triple-
head spatial attention module which integrated to E cientNet-BO for enhancing feature
representation ability. The PlantDoc dataset, which includes images from 27 classes, was
used to assess the performance of several model variations. With an accuracy of 62.59%
for uncropped and 83.97% for the cropped dataset, the presented model showed excellent
feature extraction and classi cation compared to prior methods.

Keywords: Deep Learning, Attention Mechanism, Plant Disease Classi cation, Spatial At-
tention, E cientNet.
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Abstract: Classical DEA model has some serious drawbacks: 1. non-linear optimiza-
tion problem 2. lack of discriminating power, and 3. the obtained e ciency is relative. In
this study, we use a multi-criteria performance technique data envelopment analysis (DEA)
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with metaheuristics technique genetic algorithm (GA) to overcome the drawbacks of the
DEA. With the help of the integrated technique (DEA-GA), we maximize the e ciencies

of DMUs simultaneously, and discrimination among the units is better as compared to the
classical DEA model. For this purpose, we use a realistic numerical example, higher educa-
tion institute data. The results show that the proposed integrated model gives more realistic
outcomes.

Keywords: Data Envelopment Analysis, Genetic Algorithm, Weighted Sum Method, Non-
Linear Programming, Fractional Programming.

60. A Serverless Cloud Approach to a Scalable
Geospatial Healthcare Web-based Application

Paper Id 159
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Abstract:  Serverless cloud computing technology o ers dynamic scalability which au-
tomatically adjusts resources based on demand and eliminates the need to manage servers,
unlike the traditional cloud computing technology, which would require manual scaling and
infrastructure management. Developers concentrate entirely on deploying and running the
code, while the cloud provider manages backend activities like provisioning, server manage-
ment, load balancing and auto scaling. This project leverages the cloud's \Function as a
Service(FaaS) and Backend as a Service(BaaS)" models. Through a technical evaluation of
di erent cloud providers, the study rst nds the best cloud provider for implementing the
serverless task. AWS Cloud services were used to provide event-driven backend services and
manage spatial cloud databases. The application was tested using complex geospatial algo-
rithms. Hotspot analysis, clustering and routing, heatmap etc. were all implemented. These
geospatial functionalities and other tools were all integrated into a WebGIS interface pow-
ered by Lea et, providing an interactive and user-friendly interface. The application would
auto-scale based on demand independent of the number of users with optimal performance
at all times. Recent statistics indicate a signi cant rise in the adoption of serverless cloud.
The serverless cloud market is expected to increase at a CAGR of 25.02% from 2024 to 2033,
reaching$106.12 billion. Some big businesses which use the serverless cloud technology are:
Net ix, Airbnb, BBC, CocaCola. This method demonstrates serverless cloud's potential
in geospatial domain, especially in improving healthcare accessibility and decision-making
while maintaining performance and scalability. The ndings support creative ways to chal-
lenge scalability issues and sustainable development by expanding the use of cloud-native
technologies in GIS.
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61. Ensemble Learning Inspired Model for Medical
Image Segmentation
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!Maulana Azad National Institute of Technology, Bhopal-462003, India
213104004 @stu.manit.ac.in, pkumarfma@manit.ac.in

Abstract: Image segmentation is considered as a fundamental topic in computer vision
and image processing. The primary aim of segmentation is to partition an image into parts
that are uniform in nature, and enables the subsequent analysis. It plays a crucial role in
the eld of medical imaging for disease diagnosis. There are many technologies available
for medical image segmentation, and among them deep learning (DL) methods are highly
implemented due to their feature extraction characteristic. Thus, in the presented work an
ensemble model is proposed to perform the binary segmentation of medical images. The
proposed model is formulated from two base models that are combined by stacking approach
of ensemble learning through a meta-learner model. The base models are inspired from the
U-Net and SegNet architecture, and the meta-learner model is designed from convolutional
neural network (CNN) architecture. The study presents an analysis to evaluate the proposed
model performance on three distinct types of medical images. The medical images utilized
are breast ultrasound images, gastrointestinal (Gl) tract images and chest X-ray images.
The performance of ensemble model is assessed by segmented masks and various perfor-
mance measures like, accuracy, recall, precision, and mean intersection over union (mloU).
The experiments showcase that the proposed ensemble model performs comparatively better
than the base models. Moreover, the ensemble model yields highest accuracy and mloU
value as 0.9076 and 0.6939, respectively corresponding to Gl tract images.

Keywords: Binary Segmentation, Ensemble Learning, Medical Image Segmentation, Stack-

ing.

62. A Non-local Weighted Optical Flow Based CNN
Model for Smoke Detection Using Static and
Dynamic Features
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Abstract:  Fire is considered one of the most likely calamity, both in terms of natu-
ral activity and social impacts. Therefore, it poses a signi cant hazard to the survival of
humans, forest, and animals. In order to mitigate re losses, early detection of smoke is
particularly important. The existing techniques are inadequate for achieving the desired
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accuracy due to their limitations. The early detection of re can be achieved through smoke,
as it typically signi es the initial stage of a re and has di erent shapes, colors, and tex-
tures. This paper introduces a novel algorithm for detecting smoke in real time using a
video-based approach by employing a two-step technique that combines dense optical ow
and convolutional neural network (CNN). The rst step constructs the dynamic as well as
static features of smoke. The dynamic features are determined using optical ow. However,
static features are generated from smoke color characteristics such as texture, shape, and
intensity. Optical ow is utilized to nd the region of interest (Rol), and the blue channel

of it can accurately represent the motion features of smoke. Thus a binary mask is created
for the segmentation of Rol. In the second step, the segmented color maps and segmented
images along with associated image sequence are passed through a netuned CNN model for
smoke detection. The results are described using di erent evaluation metrics, probability
score of smoke and smoke localization in an image sequence. The accuracy of the proposed
framework is validated through a comparative analysis conducted with the state-of-the-art
(SOTA) techniques.

Keywords: CNN, Charbonnier Norm, Dynamic Features, Non-local Weighted, Optical
Flow, Smoke Detection, Smoke Localization.
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Abstract:  Histopathology image's Nuclei Segmentation is a vital stage in computer-
assisted automated analysis of various serious disorders, including cancer. Fuzzy C-Means
(FCM) is a widely employed partitional clustering method that has been e ectively applied
for image segmentation. Nonetheless, FCM exhibits many limitations, including longer com-
putational time, bad convergence, and susceptibility to noise. This study introduces an
enhanced variation of FCM that incorporates two distance metrics, Morphological Recon-
struction based input image lItering, a superpixel approach, and membership scaling and
Itering for nucleus segmentation. The suggested technique has been evaluated against other
fuzzy clustering techniques both visually and quantitatively. Experimental results indicate
that the suggested strategy yields improved outcomes compared to other examined methods
for segmentation accuracy, computing e ciency, and noise tolerance.

Keywords: Noise, Superpixel, Membership Filtering, Clustering.
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Abstract: There is a lot of uncertainty in the data when dealing with the decision making
(DMK) problem. The interval valued intuitionistic fuzzy (IVIF) set is a powerful tool to
tackle such uncertainties, while the connection number (CN), which is based on the identity,
discrepancy, and contrary degrees of the set pair analysis (SPA), the focus of SPA is to study
certainties and uncertainties as a system. In the present research, an approach is developed
for solving multiple attribute DMK (MADM) problems under IVIF utilizing SPA theory.
Firstly, we convert all IVIF values (IVIFVS) into the CNs and then determine their score
values. An algorithm is built up to solve an IVIF MADM problem. This algorithm is based
on the concepts of mean and variance of each score alternative matrix. Finaly, with respect
to each alternative, a standard value is calculated to rank the alternatives. To demonstrate
the validity and applicability of the current research, several numerical examples are also
provided with comparisons of existing approaches. In order to con rm the practicality of
the proposed approach, the MADM method is nally used in the application of medical
diagnosis.

Keywords: Connection Number, Mean, Variance.

65. Behavioural Analysis Techniques for Early
Detection of Ransomware

Paper Id 167

Abstract: The ransomware attack has become so sophisticated that it has caused un-
precedented disruption and nancial loss to many parts of the world. Traditional protection
schemes mostly fail at detecting new variants, and early detection is very crucial to mit-
igate ransomware attacks. The paper surveys the role of behaviour analysis techniques,
which monitor all system and network behaviors for anomalies that indicate the presence of
ransomware. These techniques record patterns, such as abnormal le encryption, network
tra c, and privilege escalation, and are proactive in defense.

Keywords: Behavioural Analysis, Ransomware, Anomaly Detection, Early Detection, Net-
work Tra c.
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Abstract:  With the increasing need for loT-based solutions in healthcare, there is a
critical need for energy-e cient, low-power processors capable of executing machine learning
(ML) models for real-time health monitoring at the edge level. This paper presents the
rst-of-its-kind analysis of the feasibility and performance of the Shakti processor for run-
ning machine learning algorithms in edge health monitoring applications, comparing it to
the ZYNQ SoC with an ARM processor. The Shakti processor embedded in Arty-A7 FPGA
is evaluated using the Shakti SDK framework. A performance comparison is made with the
Dual ARM Cortex-A9 processor present in PYNQ-Z2 FPGA board regarding the execution
e ciency and latency of various machine learning models under di erent optimization tech-
niques, including quantization and reduction of dimensionality through linear discriminant
analysis. Shakti's use of LDA and quantization optimization techniques led to signi cant
improvements in the performance of ANN and SVM models, reducing the processing time by
nearly 30% compared to the ARM processor. This research underscores the Shakti proces-
sor's viability for lowcost, real-time diabetic prediction at the edge level, advancing scalable
healthcare solutions and contributing to developing self-reliable, indigenous loT devices.
Keywords: Diabetic Prediction, RISC-V, Shakti Processor, Soft Core Processors, Machine
Learning.
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Abstract: Automatic Speech Recognition (ASR) is the technology that converts spoken
language into text using speech processing and machine learning techniques. Punjabi ASR
tasks generally use the traditional models. Convolutional Neural Network (CNN) based end-
to-end speech recognition model is proposed to process raw speech for the Punjabi language
which enhances the recognition rate. Here, CNNs are used as feature extractors and the
Softmax layer performs classi cation tasks. Tonal features are the pitch variations that con-
vey meaning, such as loudness, pitch, and intensity in tonal languages. These informative
features were added to proposed model through a fully connected layer. The outputs from
the CNN layer and the tonal feature's fully connected layer are integrated, and the combined
output is passed to the softmax layer. The training and testing of the model is performed
for raw speech recognition on a Punjabi speech corpus of 65 hours, containing 119,500 ut-
terances with tonal characteristics. Experimental results show that the CNN-based model
without tonal features integration and with integrated tonal features in fully connected layer
achieved a Word Error Rate (WER) of 12.8% and 11.9%, respectively, outperforming the
CNN model without tonal features.

Keywords: Convolutional Neural Network, Deep Learning, End-to-End Speech Recogni-
tion, Tonal Features.
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Abstract: Image Segmentation has attracted much attention in deep learning, partic-
ularly in case of medical eld in which it can help in building computer-aided diagnosis
systems. Of all the methods that have been designed for image segmentation or salient ob-
ject detection, UNet and architectures based on it have attracted much attention and have
been highly accurate in segmentation tasks. There have been numerous architectures that
are based on UNet original architecture, each one employing its own unique adaptation. In
this paper, we investigate the usefulness of three UNet based architectures: UNet3+, Atten-
tion UNet and U2Net in segmentation of Skin lesion images.

Keywords: UNet, HAM10000, Skin Lesion Segmentation.
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Abstract: Tra ¢ management has become a crucial problem in many developing coun-
tries especially in small growing urban areas like Dehradun where the traditional tra c
signal management system does not e ectively work. This work proposes a framework for
building smart tra ¢ management solutions using agents, simulators, geospatial and remote
sensing tools and methodologies to model and simulate tra ¢ ow in large urban environ-
ment. Satellite images and kernel density were employed to examine tra ¢ ow and further
classi ed roads on the basis of tra c intensity. Tra c agents were created and described
with such parameters as speed, acceleration, lanes, and tra c lights so that they reconstruct
real conditions as close as possible. By using the agent based approach, it is possible to
adapt tra ¢ ows and provide valuable information about the methods of tra ¢ signaliza-
tion and client vehicle behavior patterns. Some of the preliminary outcomes demonstrate
the predicted and computed congestion patterns to determine how the whole tra ¢ system
responds. This combination of methodology aids optimization of such systems by making
transportation decisions more intelligent hence creating sustainable transportation net-works
for city planners and tra c authorities. The de ned framework can be implemented in other
urban settings and can be viewed as a scalable solution for ITS.

Keywords: Smart Tra c Management, Agent-Based Simulation, Tra ¢ Congestion, Re-
mote Sensing, Kernel Density Analysis, Intelligent Transport Systems (ITS).
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Abstract: Precision, e ciency and sustainability are being envisaged in veterinary and
animal sciences through arti cial intelligence (Al), machine learning (ML) and soft comput-
ing. Impact areas include genomic prediction and breeding strategies in animal genetics,
precision feeding and nutrigenomics in animal nutrition and optimization of health and en-
vironmental management in live-stock production, via Al powered tools such as internet of
things (IoT) and deep learning (DL). New advances in veterinary subjects like anatomy,
gynaecology, medicine, microbiology, parasitology and pathology take advantage of Al tech-
nologies such as Three-Dimensional (3D) modelling, Virtual Reality (VR) and Augmented
Reality (AR) automated diagnostics and predictive analytics to increase research, education
and clinical outcomes. In addition, Al and ML innovations help with advancing drug discov-
ery, personalized medicine, predicting disease, public health and epidemiology. Veterinary
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surgery and radiology also make use of these applications to improve diagnostic accuracy
and treatment strategies. These technologies integrate with veterinary and animal sciences
in order to make transformative improvements in its development while facing ethical, tech-
nical and regulatory challenge for the sustainable and responsible implementation.

71. Granular Ball Random Forest for Robust
Classi cation

Paper Id 174

Abstract: Random Forest (RF) is an ensemble of decision trees, a commonly used
classi cation approach in machine learning. Although many RF variants have been proposed
in the literature and achieved signi cant gains over di erent types of classi cation tasks, their
performance is considerably weakened when dealing with large-scale and noisy datasets. To
address this challenge, we propose a new RF variant called Granular Ball Random Forest
(GBRF), that transfers the conceptual idea of granular ball computing, in order to improve
robustness and scalability of traditional RF algorithms. GBRF works in two steps: First,
the data is clustered into granular balls represented by their centers and radii. Then, the
GBREF is constructed from decision trees using bootstrap samples of granular balls, with
split heuristics based on cluster properties rather than single data points. The practical
experiments performed on benchmark datasets show that the proposed GBRF is e ective,
giving better performance in accuracy, precision, recall, and F1 score than other existing
similar approaches.

Keywords: Random Forest, Granular Ball, Ensemble Learning.
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Abstract: Dealing with the high dimensionality of datasets is recognized as a signi cant
obstacle in com-putational tasks, such as feature selection and machine learning. Attribute
selection is a key factor in reducing classi cation complexity and preventing over tting by
isolating the most informative features within an information system (IS). Interval-valued
information system (IVIS) provides a better representation of real-world data with vague-
ness in many scenarios in comparison to single-valued information system. Di erent feature
selection techniques for complete IVIS have been developed in recent years, however, less

78



focus is given in the direction of attribute reduction for incomplete interval-valued informa-
tion system (11VIS). In this article, an innovative method for feature selection in an IIVIS
using tolerance-based rough set approach is introduced. The approach begins by establish-
ing a fuzzy tolerance relationship between items based on a similar-ity threshold, speci cally
aimed at minimizing errors and disturbances to better address uncer-tainty. The dependency
degree approach is utilized to identify the optimal set of reducts, enabling the selection of
the most informative features and facilitating deeper insights from the infor-mation system.
Equivalent results from rough set theory (RST) are con rmed through validation of the pro-
posed method. Additionally, a greedy algorithm is introduced, and example is provided to
illustrate the method without the need to examine each attribute pair within an interval-
valued decision system (IVDS).

Keywords: Incomplete Interval-Valued Data, Feature Extraction, Dependency Degree.
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Abstract:  Algorithmic trading bots are the most devastating environment in the mod-
ern nancial markets. They have been implemented because of their accuracy, precision
and clear information about markets in our day-to-day life. These inventions were founded
because how well the traders were recognizing the pattern in the stocks. Traders are respon-
sible for creating, implementing and providing the basic knowledge on how these algorithms
works. They have to know each and every process of these bots. Once the bot has been
designed and it will be deployed later by the traders. The advancements of this technol-
ogy greatly improve the capabilities of algorithmic trading bots. They can now execute a
number of complex trading strategies and analyze millions of real-time market data, and
identify pro table opportunities with phenomenal accuracy. These systems produce trading
signals that are formulated into buy or sell orders to ensure they meet the real time market
conditions. Their ability to integrate e ciency while reducing human error has given them
the strong foundation of modern trading practices.
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Abstract: This paper aims to introduce ML-Maestro an Auto ML app inclusive of inter-
active data visualization, allowing for a more interactive and understandable representation.
The proposed web app ML-Maestro allows users to upload custom datasets relevant to their
machine-learning tasks. The platform supports a variety of machine learning tasks, facilitat-
ing the generation of models tailored to diverse use cases. The app automatically ne-tunes
models through hyperparameter optimization, and once trained, models can be downloaded
for deployment in external environments. We discuss the system architecture, the improved
data visualization, and AutoML strategies for model selection and tuning. The platform
aims to streamline the endto- end machine learning pipeline, empowering users to focus on
application-speci ¢ objectives rather than complex technical implementations.

Keywords: Automated Machine Learning, Zero Code, Interactive Data Visualization.
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Abstract: In the entertainment system, custom music experiences are getting more and
more popular, but only few are adaptive to the emotional state of the user. Gestures based
Volume Control and Emotion Recognition in Recommender Systems This paper presents an
adaptive music recommender system which utilizes both emotion recognition and gesture
volume control. Using image data to identify emotions, the system generates music recom-
mendations through Spotify's API using deep learning-based emotions from facial images.
Further, hand gestures tracked by MediaPipe facilitate volume control without actual touch,

0 ering a more engaging, hands-free experience. Streamlit: an open-source app framework
for Machine Learning and Data Science projects. In touch-free environments, this system
improves the accessibility of Music speakers and provides user-centric experience based on
emotion recognition, gesture control, and personalised music recommendation. The combi-
nation of these technologies shows the possibility to add user engagement and interaction to
personalization of entertainment systems.

Keywords: Emotion Recognition, Gesture Control, Music Recommendation, Deep Learn-
ing, Personalization, User Interaction, Machine Learning, Streamlit, MediaPipe, Spotify API
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Abstract: Aqueous solubility prediction is vital in drug discovery and chemical engi-
neering due to its impact on molecular interactions in solvents, in uencing formulation and
application strategies. This study introduces a comprehensive machine learning framework
employing regression and ensemble-based models for solubility prediction. Four featuriza-
tion techniques| Custom Descriptor-Based Featurization, RDKit- Descriptors, Extended
Connectivity Fingerprints (ECFP), and MACCS Keys|were applied to convert molecular
SMILES strings into numerical features. Training utilized three datasets AQSol, ESOL,
PHYS Results showed that descriptors encompassing physicochemical, structural, and topo-
logical properties consistently outperformed other methods across R2, MSE, and RMSE met-
rics. The models also generalized e ectively to unseen data, surpassing existing graph-based
approaches. This work emphasizes the signi cance of feature richness and dimensionality
balance in solubility prediction, while laying a foundation for exploring graph neural net-
works to enhance predictive performance.

Keywords: Aqueous Solubility Prediction, SMILES Strings, Machine Learning, Regres-
sion Models, Molecular Featurization, Extended Connectivity Fingerprints (ECFP), MACCS
Keys, RDKitDescriptors featurizer, Molecular descriptors.
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Abstract: The proposed work addresses the growing interest in fall detection among
researchers, which is driven by its wide range of applications in healthcare and safety mon-
itoring. This research uses wearable sensors like accelerometers and gyroscopes to evaluate
human behavior, with a particular emphasis on fall detection. E ective fall detection re-
quires the extraction of crucial temporal elements from gathered data. Traditional methods
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are frequently computational-expensive, necessitating specialized knowledge and including
extensive feature engineering and data processing. This paper introduce Ensemble learn-
ing Model using Convolutional Neural Network (CNN) and Bidirectional Long Short-Term
Memory (BILSTM) of deep learning model , marking a signi cant development. This novel
method of selection of sparial and temporal separately fusion of both sparital and tempo-
ral which make and accurately with of 98.17% on the Federated Research Data Repository
(FRDR).By automating feature detection and streamlining the data processing pipeline, this
approach improves the e ciency and e ectiveness of fall detection systems, paving the way
for more robust and scalable solutions in real-world applications.

Keywords: Gait, Deep Learning, Inertial Measurement Unit, DNN.
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Abstract: Recommendation systems are commonly used to provide personalized recom-
mendations to users. Researchers are working on recommendations usually based on user
ratings and text reviews. This paper proposes a novel approach that combines user prefer-
ences with list analysis to improve the quality of recommendations. Collaborative ltering,
content-based ltering, and item attribute analysis are combined in this research. In this
framework, the main aim is to increase the accuracy and relevance of recommendations.
Results proposed the system signi cantly improves user satisfaction and engagement.
Keywords: Multimodal Recommendation System, Collaborative Filtering, Item Attribute
Extraction, Content-Based Filtering.
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Abstract: The International Classi cation of Diseases (ICD) is an International stan-
dard for epidemiological investigation, health management and clinical diagnosis that play a
critical role in intelligent health care. The task of assigning medical codes to clinical free-text
documents have been recognized as advantageous for purposes like insurance claim processes,
E-health record management and research. Healthcare professionals and professional medical
coders assign such codes manually to the health records like discharge summaries, radiology
reports, death certi cates, pathology reports and etc,. Introducing an Automated approach
for this task helps in reducing expenses, alleviating administrative burden and prevents
errors. The main objective of this literature review is to provide detailed overview about
automated clinical coding, deep learning algorithms and stateof- the art models used for ICD
coding. Dierent NLP techniques were utilized for e ective text processing and assignment
of ICD codes to Electronic Health Records (EHR). The performance of several approaches
on publicly available EHR datasets like
Keywords: ICD Coding, EHR, NLP, MIMIC, Deep Learning Algorithms.
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Abstract: Sudden Cardiac Arrest (SCA) is a major cause of death due to cardiovascular
diseases, responsible for approximately 4-5 million fatalities every year worldwide. However,
prompt medical intervention and proper treatment can signi cantly improve survival rates for
individuals experiencing SCA. In this work we propose a hybrid deep learning model that
fuses 1D-Convolutional Neural Networks (CNN) and Long Short- Term Memory (LSTM)
networks for the early prediction of SCA using Electrocardiogram (ECG) signals. The 1D-
CNN component is used to capture spatial features and irregularities associated with SCA,
while the LSTM layer identi es temporal patterns essential for accurate prediction. The
proposed model achieves a training accuracy of 99.93% and a testing accuracy of 99.75%
predicting SCA from ECG signals 30 minutes prior to its occurrence. For signals recorded
60 minutes before SCA onset, the model reports a training accuracy of 99.87% and testing
accuracy of 99.56%. Testing on ECG signals from di erent time intervals before the onset
of SCA demonstrates the model's robustness and e ciency. The fusion of CNN and LSTM
enhances both prediction accuracy and reliability, improving sensitivity and speci city. This
approach not only delivers high accuracy but also strengthens the model's overall predictive
power, making it a valuable tool for advanced cardiovascular monitoring systems. Moreover,
the model's low computational complexity enables real-time early detection of sudden cardiac
arrest (SCA) with minimal delay, o ering a promising solution for proactive cardiac health
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management.
Keywords: ECG, Deep Learning, Sudden Cardiac Arrest, CNN, LSTM.
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Abstract: Abstract|Fall recovery is the capability of a person to recover from external
forces. It is an inevitable phenomenon in a cluttered environment. To detect the fall, various
mechanism are evolved for elderly subjects, as they are more prone to fall which may lead for
permanent disability or death. With the advancement of sensing and computing technology
the 10T based werable devices become popular. In this paper, We presents an innovative
method for early fall detection & monitoring is proposed during various days to day activi-
ties. This research proposes the use of a wearable IMU sensor for detecting body movements.
The IMU sensor consists of gyroscopes and accelerometers. Scalability and e ciency may
be constrained by the labor-intensive feature engineering and human data processing that
are key to traditional fall detection techniques. We developed a hybrid deep learning frame-
work that integrates LSTM networks with CNNs to e ectively tackle these challenges. This
innovative architecture achieves an accuracy of 98.03% on the Smart Human Fall Dataset,
successfully identifying both temporal and spatial patterns in movement data. The proposed
model has greatly improves the scalability and dependability of fall detection systems by au-
tomating feature extraction and streamlining the data processing pipeline. This provides a
solid solution for practical applications and encourages older adults to be more independent
and safe.

Keywords: Internet of Things (IoT), Deep Learning, Fall Detection, Sensor, Micro con-
troller.
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Abstract:. We analyze a Markovian queueing system with a two-stage service process,
where both stages are mandatory for each customer to complete the service. The matrix
method and Laplace-Stieltjes transform (LST) are used to determine the transient probabil-
ities of the system states and to compute the performance indices of the model. A numerical
study is performed to evaluate the system's sensitivity. To validate the ndings, we compare
those obtained using the adaptive neuro-fuzzy inference system (ANFIS) with those derived
from the matrix method. Furthermore, we formulate a nonlinear cost function with decision
variables representing the service rates of both stage 1 and stage 2. This cost function is
then optimized using the particle swarm optimization (PSO) algorithm to nd the optimal
service rates. The optimization process helps identify the most cost-e cient con guration,
improving system performance and e ciency. The proposed model is applicable in various
domains, such as call centers, healthcare facilities, and banks.

Keywords: Markov Model, Two-Stage Service, Transient Analysis, ANFIS, PSO.
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Abstract: Soldiers are the backbone of a nation's security and monitoring the psy-
chological status of the soldiers enhances their performance. To combat the oppressors who
operate out of fear and to protect the periphery, they employ several electronic devices. There
are many wearable technologies available for monitoring the physiological signals of armed
personnel but these devices need to be tted as an additional wearable device. So, a helmet-
mounted monitoring device is proposed to monitor the vital signals of armed forces engaged
in various operations. The physiological parameters include oxygen saturation (SpO2) along
with electrocardiogram (ECG) and photoplethysmography (PPG) signals. This helmet-
mounted monitoring system embedded with sensors is proposed to monitor the physiological
parameters of soldiers. The signals will be extracted by multiple electrodes placed on the
forehead and chest, processed using a MAX86150 breaker board and ESP32, and transmit-
ted to a telemetry monitoring point through wireless technology. Various parameters like
heart rate (HR), SpO2, systolic blood pressure (SP) and diastolic blood pressure (DP), heart
rate variability (HRV) parameters namely, the standard deviation of normal-to-normal (NN)
intervals (SDNN), and root mean square of successive RR interval di erences (RMSSD) were
monitored through the Ubidots IoT platform for further analysis and decision making. The
proposed study shows the feasibility of applying a smart helmet system for unconstrained
health status monitoring during the navigation of soldiers.

Keywords: Soldiers, Helmet, Electrocardiogram, IoT, Photoplethysmography, Ubidots.
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Abstract: Solar energy, one of the most important renewable energies, employs many
newer technologies, among which Solar Photovoltaic (PV) cells are exten- sively used for
Generating Electricity. As for any installed system, the detection of faults in solar power
systems is essential to ensure performance and reliability. It is determined that the solar
irradiation, temperature, and shading of the PV cells a ect the e ciency of the cells and
therefore the diagnostics of the system and the cells' malfunctions. Fault detection systems
using statistical methods such as Linear Re- gression and Decision Tree models have been
created and are now in use. Further- more, newer machine learning algorithms such as
AdaBoost, Random Forest and Tweedie Regression are also employed to model the PV
output under a range of weather conditions and evaluate how shading or module faults
will a ect it. These models enable precise fault detection because they distinguish between
normal weather uctuations and faults. The results suggest that machine learning, when
combined with weather parameters, improves fault detection and also improves the system's
predictive maintenance capabilities. This creates better system perfor- mance and increases
the lifetime of solar power systems.

Keywords: Photovoltaic System Monitoring, E ect of Partial Shading, Machine Learning
Techniques, Fault Detection.
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Abstract: The Carrying out the circular economy (CE) requires the changeover from
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direct to circular business models (BMs), which involves related vulnerabilities and multidis-
ciplinary gambles with that often de ect endeavors. Yet, there is a scarcity of information
with respect to the risks implied in this procedure. Starting from the principal presentation

of the \Economic Order Quantity" (EOQ) model, it has been developed and additionally
altered by various scholastics and specialists with an end goal to decrease the model's silly
assumptions and make it more relevant to the genuine world. The signi cant objective of
the article is to give supervisors devices to assist them with settling on choices that are
biologically capable. Where uctuating interest and environmental expenses can be thought
about, the introduced models might be utilized to further develop inventory activities. To
decide the vigor of the model, responsiveness examination has additionally been performed
on the successful boundaries.

Keywords: Circular Economy, Fuzzy Environment, Supply Chain Inventory, Carbon Emis-
sion.
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Abstract: The proposed work is a security solution designed to enhance surveillance and
threat detection in high-risk areas. The system integrates an Arduino-based microcontroller
with a Passive Infrared (PIR) sensor to detect motion in the monitored environment. Upon
detecting movement, the microcontroller processes the data and triggers a machine learning
algorithm implemented in Python, which assesses the potential for suspicious behavior. In
the event of a detected threat, the system sends an immediate alert via a GSM module to
a prede ned phone number, while simultaneously activating a buzzer to provide an audible
warning. By combining real-time data analysis and machine learning techniques, the sys-
tem o ers an e cient, automated approach to security, enabling rapid situational awareness
and response to potential threats. Findings from power consumption analysis show that
the system remains energy-e cient even when fully operational. Additionally, the detec-
tion accuracy remains high within a 2-foot range, making the system e ective for small to
medium-scale security applications.
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Abstract: This research paper presents a technically robust, low-cost system designed
to assist visually impaired individuals in real-time object recognition. The system integrates
an ESP32 microcontroller with a camera module for image acquisition and processing, lever-
aging embedded image recognition algorithms to detect objects in the user's surroundings.
Audio feedback is delivered through a voice module and speaker, enabling users to receive
real-time information about detected objects, enhancing their mobility and situational aware-
ness. Powered by a 230-volt supply regulated by a transformer, the system ensures stable
and reliable operation. The hardware is implemented using Arduino Uno 1.9 software and
Embedded C programming, o ering e cient image processing and seamless integration with
the camera and voice modules. Performance evaluations demonstrated consistent object
detection accuracy across various lighting conditions, with a slight decline in low-light en-
vironments, as shown in the results. The system's compact, portable design, along with
minimal response time, makes it user-friendly and accessible for widespread use.

Keywords: Visually Impaired, I0T, Object Detection, ESP32, Embedded Systems
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Abstract: In this manuscript, we provide a su cient condition for establishing the con-

trollability of the third-order delayed integro-di erential dispersion system (30-DIDDS). The
result is derived using Krasnoselskii's xed-point theorem, along with the theory of strongly
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continuous semigroups. This theorem combines aspects of both the Schauder xed-point
theorem and the Banach contraction mapping theorem, providing a reliable framework for
our analysis.

Keywords: Krasnoselskii's xed-point theorem, Dispersion Systems, Controllability, De-
layed Systems
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Abstract: Food price volatility is a global issue that profoundly a ects food security,
economic stability, and the livelihoods of millions, especially in developing regions. Essential
commodities such as wheat, rice, and corn are central to global food systems but are highly
vulnerable to unpredictable price uctuations driven by climate variability, geopolitical ten-
sions, and global trade dynamics. Accurately forecasting the prices of such commodities is
crucial for stabilizing markets and enabling timely interventions. This study introduces an
Advanced Price Forecasting System, combining ARIMA (Auto-Regressive Integrated Mov-
ing Average) and LSTM (Long Short-Term Memory) models. The dual-model approach
allows the system to deliver reliable short- and long-term price predictions by leveraging
the strengths of both statistical and deep learning methodologies. The ARIMA model cap-
tures linear trends e ectively in the short term, while the LSTM model addresses non-linear
dependencies and complex seasonal patterns in long-term forecasts. The project integrates
robust preprocessing techniques, interactive visualizations, and modular design, making it
scalable for various commodities. The system includes a React-based dashboard for user
interaction, enabling stakeholders to access insights dynamically. Initial evaluations reveal
improved forecasting accuracy and the potential for actionable insights to enhance agricul-
tural planning, policymaking, and consumer decision-making. Future work includes hybrid
model integration, expansion to additional commodities, and incorporation of external data
sources like weather and economic indicators.

Keywords: Commodity Price Forecasting, ARIMA, LSTM, Time-Series Analysis, Food
Security, Machine Learning.
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Abstract: Fake or misleading information, spreading quickly on media, is in uencing
the public perception and is stirring up social and political turmoil. The traditional manual
veri cation methods could be more scalable given the sheer content volume. Machine learning
techniques have been used in the past for research in this area for the detection of fake
news, but their usefulness has often been limited by low prediction accuracy and reliance on
speci c feature sets. The present research work proposes a comprehensive methodology that
combines machine learning classi cation algorithms along with feature extraction techniques
to detect fake news. Utilizing a random forest classi er and TF-IDF vectorization, the system
is implemented as a user-friendly web application using Flask. To gain more insight into
the emotional aspects of the news, the sentiment analysis has been integrated in the present
work. The results show the e cacy/usefulness of the implemented system, which achieves
high accuracy in predicting the fake news with a clear presentation of the con dence levels
and emotional tone. The ndings suggest that this approach is better than the previous
methods because it signi cantly enhances the precision of fake news detection and o ers
practical applications for real-time use on digital platforms.

Keywords: Sentiment Analysis, Fake News Detection, Machine Learning, Web Application,
TF-IDF Vectorization.
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Abstract: The increase in Risk awareness enables patients to take preventive action even
before irreversible brain damage occurs, a correct diagnosis of Alzheimer's disease (AD) is
crucial to patient treatment, particularly in the early stages of the disease. Despite the fact
that numerous recent studies have employed. The majority of machine detection techniques
rely on congenital observations to diagnose AD using computers. Early diagnosis of AD
is possible, however it cannot be predicted because prediction is only useful up until the
point at which the disease starts to show symptoms. Deep Learning (DL) is now a widely
used method for AD early diagnosis. Here, we examine how DL can assist researchers in
making early diagnoses of AD and provide a quick overview of some of the key works in
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the eld. A widespread and well-known neurodegenerative illness that impairs cognition is
Alzheimer's disease (AD). The "nervous system" problem has drawn the greatest interest in
the eld of medicine. In spite of this thorough investigation, there is no method or remedy
to halt or reduce its spread. However, there are numerous solutions (both pharmaceutical
and nonmedication alternatives) that can help treat AD symptoms at di erent stages and
improve the patient's quality of life. Patients must receive the right care at each stage of
the disease as it progresses. Therefore, it may be bene cial to identify and categorise AD
phases before beginning symptom treatment.About 20 years ago, there was a signi cant
acceleration in the eld of machine learning (ML) advancement. This work, which use
ML techniques, focuses on early ldenti cation of AD. We performed extensive testing to
identify AD in the \Alzheimer's Disease Neuroimaging Initiative" (ADNI) dataset. The
three categories that were to be created out of the dataset were AD, \Cognitive Normal"
(CN), and \Late Mild Cognitive Impairment” (LMCI). The ensemble model of \Logistic
Regression” (LR), \Random Forest” (RF), and "Gradient Boost" (GB) is presented in this
study as Logistic Random Forest Boosting (LRFB). There is currently a lot of interest

in using machine learning to discover metabolic disorders that impact a huge number of
people worldwide, such as diabetes and Alzheimer's.Every year, their incidence rates rise
at a startling rate. When it comes to Alzheimer's, Changes caused by neurodegenerative
disorders impact the brain. An increasing number of people, their families, and the healthcare
system will be a ected by disorders that impair memory and functioning as our population
ages. There will be signi cant social, nancial, and economic repercussions from these.
Alzheimer's disease is unpredictable when it is rst developing. When AD is treated early
on, it is more successful and results in less minor harm than when it is treated later. A key
concern in computer-aided detection (CAD) is the classi cation of brain diseases. The two
main causes of death are brain tumours and Alzheimer's disease (AD). Positron Emission
Tomography (PET), Computed Tomography (CT), and Magnetic Resonance Imaging (MRI)
scans are used in the study of various disorders. Need specialised knowledge to comprehend
the modality. The illness most commonly a ects the elderly and has a potentially devastating
latter phases. The outcome can be ascertained by computing the score from the Mini-Mental
State Examination, after which the MRI The brain scan is successful. In addition, a variety
of classi cation techniques, including deep learning and machine learning are helpful in the
diagnosis of MRI scans. They do, however, have some accuracyrelated restrictions. This
research presents several novel preprocessing techniques that greatly enhance these MRI
images' classi cation ability. It also shortened the amount of time needed to train the model
using di erent prior learning algorithms. The Alzheimer's Disease Neurological Initiative
(ADNI) provided a dataset that was transformed from a 4D from a format to a 2D one.
Techniques for histogram equalisation, selective clipping, and greyscale image conversion
were employed to prepare the pictures. Following pre-processing, three learning techniques
for the classi cation of AD were developed.That is Convolution Neural Networks (CNN),
XGBoost, and Random Forest.

Keywords: Alzheimer's Disease (AD), Articial Intelligence (Al), Deep Learning (DL),
Machine Learning (ML), MRI, Mild Cognitive Impairment (MCI).
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Abstract:  Agriculture is fundamental to the global economy, crucial for food security,
rural development, and economic stability. Yet, farmers encounter numerous challenges in ob-
taining essential farming resources such as machinery, skilled labor, and various agricultural
services. Traditional methods of acquiring these services are often costly, time-consuming,
and lack transparency, which can impede agricultural productivity and growth. Agri Con-
nect is a cutting-edge digital platform designed to tackle these challenges by connecting
farmers with essential service providers, including tractor owners, machine operators, skilled
agricultural laborers, and equipment suppliers. By o ering a user-friendly digital market-
place, Agri Connect enables farmers to e ciently and cost-e ectively search for and hire
services that meet their speci c needs. The platform facilitates the booking and renting of
machinery and skilled labor, allowing farmers to compare prices, availability, and quality
through transparent reviews and ratings. Agri Connect unique features, such as ltering by
category, price, and availability, simplify the traditionally cumbersome process of acquiring
agricultural services.

Keywords: Agriculture, Global Economy, Rural Development, Economic Stability, Farming
Resources, Machinery
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Abstract: Heart disease has recently caused major concerns over the degradation of
people's living standards. This raises an enormous demand for improvements in cardiac
data prediction models wherein machine learning has shown some brilliant results at pre-
diction and decision-making. To test the proposed model, the data scientist applies the heart
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disease dataset that incorporates more than 3,00,000 records. BMI, smoking habits, asthma,
and other features have been enhanced into the dataset for higher performance. The most
important features for the dataset will be selected using chi-square test and correlation test.
The model mainly focuses on applying statistical analysis. The applied ML algorithms are
Decision tree with a accuracy of 93.23%. These upholding results will help in the ongoing
endeavor in developing reliable and e cient tools for the early detection and inter-vention

of cardiac disease. In-depth study of more advanced feature selection techniques and hyper-
parameter optimization methods is guaranteed to boost model performances even further.
As a result of today's sedentary lifestyle due to decline in physical activity such that people
spend enormous time in front of their computer screens are putting excess pressure on them,
thus increasing the prevalence of risk factors for coronary heart disease and other health
problems. Nowadays cardiovascular diseases are getting increasing attention. It is the major
cause of death in adult.

Keywords: Machine Learning, Cardiovascular Health, Statistical Analysis, Data Prepro-
cessing.
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Abstract: Hyperbolic tangent function (HTF) is an intensity transformation used to im-
prove the contrast of medical images from diverse modalities. Selection of thgparameter
determines the slope of the HTF and in uences the quality of output images. An exhaustive
framework comprising a metaheuristic search strategy termed bilateral search within itera-
tively narrowing space (BSINS) optimization algorithm, and tness function termed cumu-
lative information preservation and contrast enhancement index (CIPCEI), for automating
the selection of the parameter of HTF employed for image contrast enhancement applica-
tions on MRI is proposed. At the ideal value of the located from the CIPCEI, the HTF
produces enhanced MRI slices with improved contrast among the structures and minimum
shift from the mean brightness of the actual MRI slices. The BSINS has faster convergence
than the metaheuristic algorithms used in the literature for optimizing the parameter of
the HTF, namely the tunicate swarm optimization algorithm and di erential evolution.
Keywords: Fitness Function, Hyperbolic tangent function, Image enhancement, Meta-
heuristic optimization.
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Abstract:  Network Intrusion Detection Systems (NIDS) are pivotal in safeguarding dig-
ital infrastructures against evolving cyber threats. This work presents a novel explainable
anomaly detection framework lever aging a 1D Convolutional Neural Network (1D-CNN)
for anomaly classi cation. The proposed model attains a training accuracy of 99.42% and a
validation accuracy of 99.16% on the benchmark KDDCUP'99 dataset. To address the crit-
ical challenge of interpretability, we employ SHAP (SHapley Additive exPlanations) plots,
SHAP force plots, and heatmap visualizations to better understand the decision-making pro-
cess of the model. By focusing on sequential data patterns, the 1D-CNN e ectively classi es
network tra ¢, while the integration of explainability techniques ensures comprehensibility
and trustworthiness. This framework bridges the gap between high-performance anomaly
detection and model interpretability, o ering a robust, deployable solution for real world
network security applications.

Keywords: Network Security, Anomaly Detection, Explainable Al (XAl), 1D-CNN, SHAP.
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Abstract: Depression is the most common psychological disorder, which e ects a large
number of people across the world. Depression needs to diagnosed earlier to make sure that a
person receives timely counselling otherwise it can lead to severe problems. Moreover, stress
and depression are not considered as a mental ailment instigating a substantial depressed
population, unaddressed and untreated. Depression may further responsible for developing
various chronic diseases and raises suicidal urges. This study has examined machine learning
classi ers to categorize the depressed person from other, based on noted socio-demographic
and psychosocial evidences. The dataset's most pertinent attributes were mined using ML
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algorithms. To improve the e cacy in prediction, Cross fold validation has been employed
to lessen the training data's class imbalance. The ensemble technique has outperformed
with an accuracy of 87 % & 88% with or without using SMOTE respectively. Besides, the
following evaluation measures, namely sensitivity, speci city, precision, F1-score, accuracy
have been calculated for six di erent machine learning models to identify the most e cient
model for predicting depression.

Keywords: ML Algorithms, Prediction, Decision Tree, Random Forest, Bagging, Adaboost,
Gradient boost, Ensemble, Feature selection, SMOTE, Mental Health, Depression.
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Abstract: Fake news refers to false information or misinformation, and its rapid spread
can lead to signi -cant consequences. Often, distinguishing between fake news and real news
becomes challenging, resulting in counterfeit news gaining more traction and going viral
faster than genuine news. Recognizing the urgency of this issue, this study has been under-
taken to detect fake news e ec-tively. The research analyzes a news dataset, leveraging an
advanced technique known as Particle Swarm Optimization for feature selection. PSO, an
evolutionary algorithm, o ers a novel ap-proach to feature selection, moving beyond the lim-
itations of traditional methods or their hybrid variations, which have been commonly used
thus far. Once the features were selected, they were classi ed using six machine learning
algorithms. The performance of these models was rigorous-ly evaluated using standard eval-
uation metrics. The Support Vector Machine (SVM) demonstrat-ed the highest performance
among all the algorithms, outperforming the other classi ers in detect-ing fake news. This
study introduces innovation in feature selection and highlights the potential of evolutionary
algorithms in enhancing the reliability of fake news detection systems.

Keywords: Fake News, Feature Selection, Particle Swarm Optimization, Machine Learning,
Feature Extraction.
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Abstract:  University course timetabling problem (UCTP) is a NP hard problem and
cannot be solved using some general principles. The intricate relationship between subjects,
timeslots and classes makes its complicated to obtain feasible solution. Thus, to obtain
feasible solution of timetabling problem is a challenging task. In this study hybrid Moun-
tain Gazelle Particle Swarm Optimization (MGPSO) and Hybrid Mountain Gazelle Genetic
Optimization Algorithm (HMGGOA) is used to solve timetabling problem and their results
are compared with Hybrid PSO with Constraint Based Reasoning (PSO-CBR), Hybrid PSO
with local Search (PSO-LS) and Hybrid Genetic Algorithm with Constraint Based Reasoning
(GA-CBR). Each algorithm run ve times and their run time and tness value are stored
to compare the performance of proposed algorithm. After compare the performance it is
observed that HMGGOA gives best value in minimum time. So, HMGGOA perform good
as compared to others.
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Recommendations using Machine Learning
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Abstract: This research looks at the use of various machine learning techniques for the
estimation of the diabetes risk, this time utilizing the logistic regression which is used for
binary classi cations. Diabetes has cardiovascular, kidney, and neuropathy complications.
Simple lifestyle changes or even a medical consultation may help to prevent a disease or
manage exisitng issues. Logistic regression is the used technique and the model takes into
consideration the personal characteristics such as protein levels, age, BMI, glucose levels,
and family history. The dataset is split so that 80% of the data is allocated for training
and 20% is used for testing in order not to overt the model and check its performance
respectively. This model suggests tailored health measures according to user inputs with
focus on nutrition, exercise and health visits. There is also a risk progression feature that
increases the baseline diabetes risk by 5% every year in case no action is taken. Logistic
regression is widely used in terms of medical purposes because it is simple, easy to understand
and gives good results. This paper points out the e ectiveness of this tool in preventing the
cases of diabetes risking patients.

Keywords: regression, pedigree function, Arti cial Intelligence, k-Nearest Neighbour.
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Abstract: Chilika Lake serves as an important habitat for migrating birds. Located on
the east coast of India, in Odisha, it is the largest wintering ground for migratory waterfowl
in the Indian subcontinent, covering over 1,100 kfh Manual counting and tracking can
be a di cult task due to the vast area and the large number of birds and species visiting
the lagoon throughout the year. This study focuses on a method to detect and classify
Cormorant birds, speci cally three species: the Little Cormorant (Phalacrocorax niger), the
Great Cormorant (Phalacrocorax carbo), and the Indian Cormorant (Phalacrocorax fusci-
collis). The approach involves analysing video les containing these birds and processing
each frame using a custom parallel processing system. The method achieved an accuracy of
99.27% across the three species. This study proposes an automated process for bird detec-
tion as an alternative to traditional manual counting methods.
Keywords: Deep Learning, Bird Detection, Avian Monitor ing, Chilika Lake, Object De-
tection, Parallel Processing, Wildlife Conservation, Species Classi cation, Computer Vision.
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Abstract: Controlling the progression of Alzheimer's disease (AD), a progressive neu-
rological illness that results in memory loss, cognitive decline, and behavioural changes, and
improving the quality of life for patients depend on early detection. Cognitive testing and
neuroimaging technologies like as MRI and PET scans are used in conventional diagnostic
approaches; however, these methods are often expensive, time-consuming, and require pro-
fessional interpretation. Convolutional Neural Networks (CNNs), a subset of deep learning
techniques, have demonstrated promise in the automated processing of medical pictures for
the diagnosis of AD in recent years.This study looks at how CNNs can be used to predict
Alzheimer's disease from structural MRI scans. It provides information on how well CNN
based models perform for early diagnosis and highlights how deep learning could revolu-
tionise AD detection.

Keywords: AD ,CNN MRI.
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Abstract:  Software testing is one of the most critical and resource-intensive phases of
the software development lifecycle, particularly in regression testing, where frequent updates
necessitate re-execution of large test suites. Optimizing test case selection and prioritization
is vital to reduce testing costs while maintaining software quality. This study introduces
a novel reinforcement learning (RL)-based approach, leveraging Q-learning, to dynamically
prioritize and optimize regression test cases. The proposed method models the testing en-
vironment using user and tester interaction logs, mapping them into a state-action space.
A reward function assigns values to test cases based on fault detection capability, coverage,
and execution e ciency. The Q-learning agent iteratively updates its policy to maximize
cumulative rewards, dynamically prioritizing test cases with the highest likelihood of detect-
ing faults. The approach was validated through fault-seeding experiments on ve Android
applications spanning healthcare, real estate, job portals, mobile POS systems, and virtual
assistants. Results showed signi cant improvements in fault detection rates (up to 91%)
and reductions in test suite redundancy compared to traditional methods like random prior-
itization and t-SANT. This study highlights the e cacy and adaptability of reinforcement
learning in regression testing, paving the way for further research into automated test case
optimization in large-scale software systems.

Keywords: Regression testing, Regression test selection, Embedded software, Regression
test optimization, Real-time, Safety-critical, Fault Detection, Test Suite Minimization.
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Abstract: Coreference resolution is a fundamental task in natural language processing
crucial for establishing relationships between entities that is and ensuring textual coher-
ence. This paper presents a rule-based approach to resolve pronominal and nominal coref-
erences in Assamese, a morphologically rich and low-resource language. Biographical texts
from Assamese Wikipedia were used to develop and evaluate the proposed methodology.
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This approach combines language-generic rules to address common linguistic challenges and
language-speci c rules to manage Assamese-speci ¢ grammatical phenomena, such as su x-
ation patterns and honori cs.

Keywords: Coreference Resolution, Assamese, Rule Based, Low Resource Language.
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Abstract: The rapid growth in the healthcare industry demands innovative techniques
to extract a su cient number of required information from unstructured textual information,
for example, clinical notes, patient records, research papers, and diagnostic reports. Such
bottlenecks delay the time of decision-making and proper care delivery. Therefore, we have
developed a Hybrid Generative Al Framework combining both extractive and Abstractive
summarization approaches using rule-based, supervised, and unsupervised learning methods.
This framework includes all the leading Al models like BioBERT, architectures of GPT, and
domain ontologies namely UMLS and SNOMED-CT for the production of summaries that
are not only trustworthy and contextually relevant but factually accurate with the inclu-
sion of NER, TF-IDF, and optimization based on reinforcement learning, thus beating the
contextual limitation of traditional methods and factual inaccuracy of Abstractive methods.
The performance was measured in depth using metrics like ROUGE-1, ROUGE-2, ROUGE-
L, BLEU, execution time, and memory usage. Results were found to be highly improved,
such as 93.2% NER precision and a 92.6% reward optimization score, which assures the suit-
ability of the framework in generating clinically relevant summaries. The hybrid approach
also showed e ciency in terms of execution time and balanced memory usage, thus being
scalable for real-time applications. It allows for an easier and much quicker appraisal of the
process by medical professionals, subsequently making for better clinical decisions to result
in better health outcomes of patients. As such, it becomes the benchmark by which medical
literature is summarized to provide guiding principles towards improving healthcare provi-
sion and improving precision medicine.
Keywords: hybrid generative Al, rule-based approaches, supervised learning, unsupervised
strategies, extractive summarization, Abstractive summarization, BioBERT, GPT-based ar-
chitectures, healthcare decision-making, clinical decision support, precision medicine, ROUGE,
BLEU, F1-score, relevance, uency,medical data analysis, and knowledge synthesis.
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Abstract: Sentiment analysis, of social media data presents signi cant challenges due
to its informal and noisy nature of the data, which often includes slang, misspellings, emojis
and abbreviations. Traditional sentiment analysis methods struggle to accurately interpret
such information. This paper proposes a ROBERTa-GRU hybrid model designed to improve
sentiment analysis in noisy social media data. The study begins by identifying the limitations
of existing methods in handling noisy, informal text. The proposed solution integrates text
normalization techniques to preprocess the data and e ectively manage informal language
features. RoBERTa embeddings are ne-tuned on noisy datasets, enhancing the model's
ability to understand and adapt to the complexities of social media text. Additionally,
the inclusion of GRU models enables the capture of sequential dependencies and temporal
context, crucial for interpreting sentiment evolution in dynamic social media interactions.
The methodology explores useful datasets from platforms like Twitter and YouTube, where
the model's e ectiveness in handling noisy data is tested. The paper concludes by assessing
the model's strengths and weaknesses in real-world applications showing how the hybrid
approach improves sentiment classi cation accuracy in challenging noisy environments.
Keywords: Sentiment Analysis, Deep Learning, Transformers, RoBERTa, GRU, Hybrid
model, Natural Language Processing, Noisy Data.
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Abstract: The rapid advances made in generative Al have thereby unlocked new av-
enues of text summarization. However, summarizing medical texts is challenging by most
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standards; it's very complex, highly technical, and contextual accuracy is required. Thus,
this paper introduces a hybrid generative framework to combine pretrained language models
with external medical knowledge resources for improving the medical text summarization's
accuracy, coherence, and contextual appropriateness. The proposed model thus expands on
the limitations of standard generative approaches by using external data sources, such as
clinical guidelines, ontologies, and patient- speci c records. We evaluated the framework
using metrics such as ROUGE, BLEU, BERTScore, and expert validation in order to test its
performance compared to conventional models in medical summarization tasks. The results
further emphasize the importance of context-aware systems within the healthcare domain,
illustrating the promise of hybrid methods for enhancing either quality of summarization or
their practical applicability.

Keywords: Medical text summarization Hybrid generative models Contextual embed-
dings Medical ontologies Transformer models Knowledge-augmented Al Clinical text pro-
cessing Evaluation metrics.
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Abstract: The creation of Air, a collection of forecast models for air pollution levels
using supervised machine learning techniques, is examined in this article. Using historical
data on air quality as well meteorological and environmental variables, Air predicts levels of
pollutants such as PM2.5, PM10, and NO2. The models use techniques like neural networks,
decision trees, and linear regression to nd patterns and connections in the data. The accu-
racy and dependability of these models in forecasting pollution levels are assessed through
the use of key performance measures. The results show how useful Air may be as a tool for
public health planning and environmental monitoring. Air can assist in in uencing policy
decisions and reducing the negative impacts of air pollution on urban populations by o ering
timely insights.

Keywords: Air pollution prediction, Supervised machine learning, PM2.5, PM10, NO2,
Environmental monitoring, Public health planning.
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Abstract: This study explores the application of a hybrid deep learning approach using
an E cientNetBO-DenseNet121 concatenate model for cassava leaf disease classi cation. The
CCMT cassava dataset, which includes a diverse set of disease-a ected and healthy leaf im-
ages, is utilized to train and validate the proposed model. E cientNetBO and DenseNet121
architectures are leveraged for their complementary strengths E cientNetBO's parameter
e ciency and DenseNet121's robust feature extraction capability. By concatenating the fea-
ture outputs of these two architectures, the model aims to enhance classi cation accuracy by
combining ne-grained details with broader contextual patterns. The experimental results
demonstrate the e ectiveness of the concatenate model, showcasing improvements in key
performance metrics such as accuracy with 99.40%, test accuracy with 91.30%, precision,
recall, and F1-score compared to individual network implementations. This research con-
tributes to the eld of agricultural disease detection, providing an e cient and accurate tool
for early disease identi cation, which is critical for crop management and yield optimization.
Keywords: Cassava, Agriculture, Plant, Disease, Leaf, Transfer Learning, E cientNetBO-
DenseNet121
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Abstract: Depression is a major global mental health challenge that is usually undiag-
nosed and therefore needs scalable and e ective methods for diagnosis. This paper presents a
new multi-modal hybrid model for early depression detection by combining data from social
media platforms (Twitter and Reddit) and clinical datasets (DAIC-WOZ). Our approach is
di erent from the existing text-only methods where, with the use of cross-attention mecha-
nisms, it enables the model to give precedence to speci ¢ modality information to enhance
the prediction accuracy. All the elements of the model have been powered by the latest algo-
rithms in deep learning, including BERT, text embedding; ResNet50 to extract features from
pictures; GRU processes the audio; and MLP computes insight from behaviors. Rigorous
evaluation of the proposed approach has yielded an accuracy of 89.6%, which is a humongous
increment in comparison with single-modality models. High precision, recall, and ROC-AUC
scores also point out the robustness of the model in identifying minor depressed states. The
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work addresses an issue related to the problem of dealing with data imbalance as well as
multi-modal fusion that has futures in scalable public health monitoring and clinical diag-
nostics. Future work includes integrating video data, personalization with reinforcement
learning-based predictions, and further clinical validation of a more extensive nature.
Keywords: Depression Detection, Multi-Modal Hybrid Model, Deep Learning, Text Anal-
ysis (BERT), Image Feature Extraction (CNN), Audio Processing (GRU), User Interaction
Data (MLP), Cross-Attention Mechanism, Binary Classi cation.
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Abstract:  This paper focuses on the design and development of a linguistic corpus
to address the task of author attribution of assamese language documents. The assamese
language is categorized as a low resource and computationally challenging language. The
dataset so developed and reported via this paper represents around 9730 text samples from
16 prominent authors which also features about 3 million tokens. A rigorous error analysis
was performed on the dataset using some popular machine learning algorithms like naive
bayes, random forest, support vector machines, logistic regression. The results show that
random forest model was able to capture the embeddings in a better was in comparison to
the other algorithms with an accuracy of 93.2%, precision of 95%, recall of 93% and a F1
Score of 94%. The da-taset developed and study reported in this paper is the rst ever at-
tempt to study the task of author attribution and analyse its results on a standard dataset.
The results reported in this paper will lay a foundation stone in extending the study further
in context of developing or enhancing linguistic applications for low-resource languages
Keywords: Language Corpora, Assamese Language, Low-Resource Language, NLP, Lin-
guistic Processing.
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Abstract: Deep Neural Networks (DNNs) are spearheading the advancements in Ar-
ti cial Intelligence, powering a wide array of applications from computer vision to natural
language processing. As demand for specialized Al solutions grows, so does the need to train
networks for domain-speci c or task-speci ¢ applications. However, it has been observed that
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neural networks can lose their ability to generalize to new data after extensive training| a
phenomenon known as loss of plasticity. This issue poses signi cant challenges for continual
learning and adaptation in dynamic environments. In this paper, we empirically investi-
gate the loss of plasticity [7] in various neural network architectures. We demonstrate how
and when this phenomenon occurs through extensive experiments, analyzing factors such
as network depth, training duration, and data distribution. We delve into the dynamics
underlying the loss of plasticity, uncovering its impact on the network'’s ability to learn new
information without forgetting previously acquired knowledge. Our ndings provide insights
into plasticity mechanisms in neural networks and suggest potential strategies to mitigate
this issue.

Keywords: Deep Neural Networks, plasticity, network depth, duration of training, data
distribution
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Abstract: The primary objective of this paper is to demonstrate the application of the
Reduced Di erential Transform Method (RDTM). This method is utilized directly without
the use of bilinear forms, Wronskian functions, or the inverse scattering technique. A sig-
ni cant feature of the RDTM is its enhanced convergence to the analytical solution as the
number of terms in the series increases. In this research, the method is applied to solve the
nonlinear (1+1)-dimensional Kaup system and the Sawada-Kotera-Ito seventh-order KdV
equation, considering initial conditions that include arbitrary constants. The numerical
results obtained through RDTM are compared with exact solutions, with the arbitrary con-
stants xed and the ndings presented in tabular and graphical formats.
Keywords: Reduced di erential transform method, (1+1)-dimensional Kaup system, Sawada-
Kotera-Ito seventh-order KdV equation.
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Abstract: The growing incidence of oral cancer necessitates early and accurate diag-
nosis, particularly via the advancement of medical imaging technology such as PET scans.
Methods currently in use are e ective but still have limitations, including poor sensitivity
to small lesions, poor modelling of long-range dependencies, and lack of clinical explain-
ability. We present a holistic, multi-faceted framework, combining machine learning and
deep learning techniques, to improve PET scan processing for oral cancer diagnosis. Our
hybrid Convolutional Transformer Network, ConvTransformer, circumvents the limitations
of CNNs by integrating local spatial feature extraction with global contextual attention,
thus achieving classi cation accuracy of 93.5%. In segmentation, we improve sensitivity to
smaller lesions by incorporating a modi ed U-Net with attention gates and residual blocks
along with Focal Tversky Loss that results in achieving a Dice score of 0.92. We develop an
SHAP-guided ensemble model combining radiomic features with CNN-extracted deep fea-
tures with a view toward o ering interpretable biomarkers at 90% sensitivity. Additionally,
we propose an end-to-end diagnostic system leveraging the work ow of Apache Spark and
AutoML to improve the speed of data processing while cutting down the training time by
50%. Using Survival Gradient Boosting Machines, we obtain prognostic insights and make
survival probability predictions with a concordance index of 0.84. Bioinspired Grey Wolf
Optimizer (GWO) ensures e cient hyperparameter tuning, improving accuracy by 2{3%.
Finally, transfer learning benchmarks validate the framework by achieving a cross-dataset
F1-score of 90%. This work contributes to advancing oral cancer diagnostics by addressing
clinical challenges, improving detection and explainability, and o ering scalable real-time
solutions.

Keywords: PET Scan, Oral Cancer, ConvTransformer, SHAP, Survival Analysis.
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Abstract: The "Smart Tra c Al Management”" system leverages advanced technolo-
gies to optimize tra ¢ control and enhance road safety. This innovative solution employs
camera systems to monitor tra ¢ ow, with image processing performed through OpenCV.

A YOLO-based model facilitates dynamic adjustments of tra ¢ signals, ensuring e cient
vehicle movement. A key feature is the integration of a web application, developed using
Django, that provides law enforcement with a user-friendly interface to manage and cus-
tomize system operations. The project incorporates cloud connectivity using AWS, enabling
seamless data exchange and remote management. Special attention is given to emergency
scenarios, with dedicated provisions for ambulances to ensure uninterrupted passage. Addi-
tionally, the system is equipped to detect and document tra c violations by capturing and
transmitting images of non-compliant vehicles. This comprehensive approach combines Al,
web technologies, and cloud services to deliver an intelligent tra ¢ management solution
tailored to modern urban challenges.

Keywords: Smart Tra ¢ Management, Arti cial Intelligence, YOLO Model, OpenCV Im-

age Processing, Tra c Signal Automation, Django Web Application, AWS Cloud Integra-
tion, Tra c Violation Detection, Ambulance Priority Handling, Urban Tra ¢ Optimization,
Real-time Monitoring, Smart City Technology, Camera-based Detection, Vehicle Rule En-
forcement, Intelligent Transport Systems (ITS), Cloud-enabled Tra ¢ Solutions

115. Optimizing Inventory in Alternate Markets:
Balancing Sustainability, Energy E ciency and
In ation with Stock and Price-Dependent
Demand

Paper Id 265

Divya Bharti 1[0009-0002-8644-1458], S.R. Sirff¢d000-0002-7159-8500], Surbhi
SinghaFf[0009-0004-2800-8706], Dharmendra Yad{9000-0002-8365-4899]
!Department of Statistics, Meerut College, Meerut, 250001, India
2Department of Mathematics, C.C.S. University, Meerut, 250001, India
3Department of Statistics, Vardhaman College, Bijnor, 246701, India
4Department of Mathematics, Vardhaman College, Bijnor, 246701, India

divya.statistics14@gmail.com, shivrajpundir@gmail.com,
singhalsurbhi2006 @gmail.com, dharmendrayadav3580@gmail.com

Abstract: In this study, the alternate market plays a crucial role in providing exibility
and resilience to businesses by o ering an additional outlet for selling products, particularly
when demand in the primary market is unstable or insu cient. It helps mitigate risks
associated with overstocking or shortages, optimizing inventory levels. In this model we
considering EPQ model for dual market system i.e., primary and secondary market. In
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primary market we develop production model having stock and price dependent demand with
shortages whereas in secondary market demand is depend only on price. In primary market
inspection of stock is done and then deteriorated items are transferred to secondary market.
Through an analytical model, the minimization of total cost has been achieved. Furthermore,
the study investigates the impact of in ation on the overall nancial sustainability of the
system, providing insights into managing price volatility. The methodology also prioritises
energy e ciency and environmental sustainability. Variation in various parameters and
optimal results are visually represented and further examined in detaill. MATHEMATICA
12.0 does sensitivity analysis and determines the optimal solution.

Keywords: Alternate Market, Sustainability, Energy E cient, Stock and Price Dependent
Demand, In ation, Shortages
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Abstract: DThis study delves an inventory system for decaying items that incorporates
price-sensitive demand under learning e ect and carbon emissions consideration. As Carbon
emissions are a major cause of climate change, in recent times, to control carbon pollution
and reduce emissions, several nations have levied carbon taxes on companies. During the
process of moving goods from one location to another carbon is released thus to reduce
carbon emissions, we incorporated carbon emission costs owing to the transportation of
ordered nished goods. In realism, carbon emissions are also generated throughout the
deterioration process. Since almost every product deteriorates with time, the deterioration's
rate is thought to be time-reliant and follows weibull distribution (three-parameter). To make
the study realistic, preservation technology is integrated for degradation goods. Shortages
are expected to be backlogged partially during stock out phase. This study aims to minimize
the system's overall average cost by guring out the optimum ordering quantity as well as
time interval. For justi cation of the study, a numerical illustration is presented and to check
the stability of the system a comprehensive sensitivity analysis is conducted to investigate
how various parameters a ect the optimal solution.
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