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Dear Participants,

It gives me immense pleasure to extend my warmest greetings to all participants of the 10th
International Conference — Shaastrarth 2025, focused on Al-Driven Innovations in Engineering, Health
Sciences, and Sustainability, and organized by Rungta College of Engineering and Technology, Bhilai.

As we celebrate the 10th edition of this prestigious conference, the focus on artificial intelligence and
its transformative potential across critical sectors could not be more timely. In an era where

innovation drives societal progress, this conference provides an excellent platform to explore the

intersections of Al with engineering solutions, healthcare advancements, and sustainable practices.

Shaastrarth 2025 is more than an academic gathering—it is a confluence of ideas, expertise, and
aspirations. Through keynote sessions, paper presentations, and interactive workshops, | encourage
all participants to contribute wholeheartedly, fostering interdisciplinary dialogue and meaningful
collaboration.

| am confident that the insights shared and networks built during this event will inspire impactful
research and innovation, ultimately contributing to a more intelligent, healthier, and sustainable

future for all.

Wishing you all a highly engaging and fruitful experience at Shaastrarth 2025.

Best regards,

P%P rakash

Directror, IIT Bhilai

- ',) ‘ 32 Indian Institute of Technology, Bhilai — 491002, Durg district 7/:‘ N,
e +91-788-2991601 director@iitbhilai.ac.in g
Azadiy,

~frppeen Amrit Mahotsay
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PROF. N.V. RAMANA RAO
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MESSAGE

It is a pleasure that Rungta College of Engineering is

organizing ‘10% International Conference ‘Shaastrarth
2025’ on the topic ‘Al-Driven Innovation in Engineering,
Health Science and Sustainability’ on 28" & 29* June, 2025.

I am happy to note that the Conference has received large number of papers in
the above topics.

Today Al is not just a tool but a transformative force driving unprecedented
innovation across Engineering, Health Sciences, and Sustainability. It enhances
efficiency, accuracy, and discovery, while enabling solutions to some of
humanity's most pressing challenges, from disease and climate change to
resource scarcity. Responsible development and deployment are key to
maximizing its positive impact.

This conference stands a a testament to the power of collaboration, innovation
and scholarly disourse in shaping a sustainable future. The collective efforts
invested in this event signify our shared commitment to addressing global
challenges through cutting edge research and technological advance,ents.

This is a great opportunity for researchers, faculties and scientists to share their
research ideas which will help in the advancement in the relevant domains. I hope
this event a grand success and congratulate the entire organizing team for
conducting this International Conference foro the 10t iteration.

[Prof. N. V. Ramana Rao]
NIT Raipur
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Prof. (Dr.) Sanjay Tiwari
Vice-Chancellor

Ph.D., US Fullbright Fellow, Academic Fellow (Cambridge University)
F-UKIERI, F-1EEE, F-IETE, Chartered Engineer (India)
Senior Associate - ICTP (Jtaly), Fellow - Institution of Engineers (India)

Raipur Naka / Potiakala, Durg, Chhattisgarh - 491001, India

Certified Management Innovator - Life Member (UK)

No. : 29/VC/HYV/2025
Durg, Date : 06.06.2025
MESSAGE

It gives me immense pleasure to extend my warmest blessings and best wishes
to Rungta College of Engineering and Technology, Bhilai, on the occasion of the 10th
edition of your prestigious international conference, Shaastrarth-2025.

The chosen theme, “Al-Driven Innovations in Engineering, Health Sciences,
and Sustainability,” is both timely and visionary. In an era of rapid technological
transformation, such platforms play a vital role in fostering global collaboration,

encouraging interdisciplinary dialogue, and inspiring the next generation of
researchers, innovators, and thought leaders.

| commend the organizers for curating a rich spectrum of sessions across
disciplines—ranging from Artificial Intelligence and Engineering Innovations to
Business, Humanities, and Agricultural Sustainability. | am confident that this
confluence of minds will lead to meaningful insights and impactful outcomes.

May Shaastrarth-2025 be a resounding success and a beacon of knowledge,
innovation, and global partnership for years to come.

With best wishes for a productive and enlightening conference.

(/
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(Prof. (Dr.) Sanjay Tiwari)
Vice Chancellor

Dr. Manish Manoria
Director General,
Rungta Educational Foundation

Mob : 9424225771, 7000200750, Tel ; 0788-2359800, Email : drsanjaytiwari@gmail.com, ve.durguniversity@gmail.com, vicechancellor@durguniversity.ac.in
Website : https:/www.durguniversity.ac.in
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It is a matter of immense pleasure that Rungta College of Engineering and
Technology, Bhilai is organizing “Shaastrarth 2025 — The 10th International
Conference on Al-Driven Innovations in Engineering, Health Sciences, and
Sustainability”, on 28" - 28" June, 2025.

We live in a time where knowledge is both rapidly expanding and seamlessly
converging across disciplines. The advent of Artificial Intelligence has redefined the
contours of research, problem-solving, and sustainable development. Conferences
like Shaastrarth are not just academic gatherings—they are vibrant crucibles of ideas
that have the power to influence future directions of thought and technology.

The thoughtfully chosen theme of this edition reflects a commitment to excellence,
innovation, and relevance. | am confident that this platform will inspire novel
research, meaningful partnerships, and intellectual breakthroughs that will resonate
well beyond the duration of the event.

| commend the organizers for creating such an enabling academic ecosystem and
wish all participants insightful sessions, enriching collaborations, and a truly
memerable experience at Shaastrarth 2025.

With best regards and warm wishes for the continued success of this scholarly

endeavour.

\\\:\5@\);\\‘ o
“kl J \

(Prof. Sachchidanand Shukla)
Vice-Chancellor
Pt. Ravishankar Shukla University
Raipur (Chhattisgarh)
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It brings me immense pleasure to extend a heartfelt welcome to all participants of
Shaastrarth-2025, the 10th International Conference on Al-Driven Innovations in

Engineering, Health Sciences, and Sustainability, being held on 28-29 June 2025.

Reflecting on the successful legacy of previous editions, including Shaastrarth-2024,
which focused on Emerging Technologies and Multidisciplinary Research for
Sustainable Development, | am proud of how this platform has evolved into a confluence

of innovation, collaboration, and academic excellence.

Encouraging such international research forums is vital for fostering scientific curiosity

and global competitiveness among young scholars and professionals. | am confident that

the knowledge shared during this landmark 10th edition will inspire impactful solutions

and lasting collaborations.

Congratulations to the organizing team, speakers, and participants for their continued
dedication. I look forward to seeing the outcomes of this academic celebration reach far

and wide.

With best wishes,
Mr. Santosh Rungta

Chancellor RUNGTA

Rungta International Skill University,
Bhilai, Chhattisgarh UN|VERS|TY




Dear esteemed participants and
distinguished guests,

L
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It gives me great pleasure to welcome you all to Shaastrarth-2025, the 10th edition of

our international conference, hosted by Rungta College of Engineering and
Technology, Bhilai. This year, we proudly explore the theme:

“Al-Driven Innovations in Engineering, Health Sciences, and Sustainability.”

Each edition of Shaastrarth has built upon the foundation of intellectual rigor, global
relevance, and meaningful collaboration. From Al to sustainability, our focus remains

on providing a dynamic platform for knowledge exchange across disciplines.

This conference brings together thought leaders, researchers, academicians, and
industry experts to share transformative ideas, cutting-edge research, and novel
applications. | trust that the discussions and deliberations over these two days will

spark new partnerships and innovations.

My sincere appreciation to the organizing committee, invited speakers, and all

participants whose collective efforts have made Shaastrarth-2025 a truly global event.
Wishing you all an enriching and memorable experience.

Dr. Sourabh Rungta

Pro Chancellor ) RUNGTA

Rungta International Skill University, e
Bhilai, Chhattisgarh INTERNATIONAL SKILLS
UNIVERSITY




Dear participants and esteemed guests,

Itis a privilege to welcome you to the 10th International Conference — Shaastrarth-

2025, centered on the timely and transformative theme of

“Al-Driven Innovations in Engineering, Health Sciences, and Sustainability.”

Shaastrarth has grown to symbolize our collective commitment to interdisciplinary
research and academic excellence. As we celebrate the 10th edition, we also celebrate
a decade of innovation, idea exchange, and impactful collaboration that transcends

borders.

This conference is a tribute to our faculty, researchers, students, and global partners
who continuously push the boundaries of knowledge. | hope these proceedings capture

the energy, ideas, and outcomes of this inspiring event.

| extend my heartfelt thanks to the organizing committee and congratulate all

contributors for making Shaastrarth-2025 a grand success.
Wishing you an insightful and impactful conference.

Mr. Sonal Rungta
CEO
Rungta International Skill University,

Bhilai, Chhattisgarh < R U N GTA

UNIVERSITY




Dear participants,

It gives me great pleasure to extend my warm greetings to all the delegates, speakers, and
participants of Shaastrarth 2025 — The 10th International Conference on Al-Driven
Innovations in Engineering, Health Sciences, and Sustainability, hosted by Rungta

College of Engineering and Technology, Bhilai.

This conference stands as a symbol of our shared commitment to fostering
interdisciplinary dialogue and promoting impactful research that addresses some of the
most pressing challenges of our time. The theme of this year’s event—exploring Al’s
transformative role across engineering, healthcare, and sustainability—is timely and

visionary, reflecting the direction in which the world is rapidly moving.

At Rungta International Skill University, we believe in bridging the gap between
knowledge and practice, between research and real-world relevance. Conferences like
Shaastrarth create fertile ground where theory meets application, and where innovation is

not just discussed but demonstrated. | am confident that the discussions, collaborations,

and knowledge shared during Shaastrarth 2025 will spark new ideas, encourage practical

innovations, and inspire lasting partnerships among academia, industry, and the
community. | congratulate the organizing committee for curating a global academic
platform of such quality and substance. | wish all participants a successful and enriching

experience.

Dr. Jawahar Surisetti R U N GTA

Vice Chancellor
Rungta International Skill University UN|VERS|TY




Message from the General Chair

It is with great pride and a sense of fulfillment that I
present to you the Proceedings of SHAASTRARTH
2025, commemorating the 10th edition of our flagship
international conference. This compilation of abstracts
stands as a testament to the scholarly rigor, innovation, and interdisciplinary spirit that
this conference has consistently fostered over the past decade.
The theme of this year’s conference—Al-Driven Innovations in Engineering, Health
Sciences, and Sustainability—captures the essence of our times. Artificial Intelligence
has moved beyond theory and experimentation to become an enabler of tangible, cross-
domain impact. From transforming engineering systems and revolutionizing
healthcare delivery to offering novel solutions for environmental and societal
sustainability, Al has emerged as a unifying catalyst of progress.
These proceedings encapsulate the intellectual contributions of researchers,
practitioners, and scholars from diverse institutions and disciplines. Each abstract
represents an idea—a seed of thought—that may influence future research, spark new
collaborations, or find practical applications in the real world. We take immense pride
in the quality and breadth of submissions received this year and thank all authors for
their valuable work. I also wish to express sincere appreciation to the members of the
technical and review committees for maintaining the academic integrity and quality of
the conference through a rigorous selection process. My special thanks go to the
organizing team, advisory board, and institutional collaborators whose unwavering
efforts have made this event a success. As you turn the pages of this volume, may you

find inspiration, insight, and a renewed sense of purpose in the pursuit of knowledge

that benefits humanity and the planet.

Warm regards, RU NGTA

Prof. Manish Manoria
General Chair, Shaastrarth 2025 UNlVERS'TY

Pro-VC, Rungta International Skill University




Message
It is a matter of immense pride to welcome all
delegates, researchers, academicians, and industry
professionals to Shaastrarth 2025 — The 10th
International Conference on Al-Driven Innovations
in Engineering, Health Sciences, and Sustainability,
hosted by Rungta College of Engineering and
Technology, Bhilai.
As we celebrate a decade of this academic and research-driven initiative, Shaastrarth
continues to reflect our institutional commitment to fostering a robust and future-ready
research and development ecosystem. This year’s conference theme is both timely and
transformative—placing artificial intelligence at the forefront of sustainable and
interdisciplinary innovation.
Research is no longer confined within disciplinary boundaries. Today’s global
challenges demand collaborative inquiry and intelligent integration across domains.
Through Shaastrarth, we aim to create a meaningful platform that bridges fundamental
research, applied innovation, and industry impact.
The meticulously peer-reviewed technical papers featured in these proceedings are a
testament to the intellectual rigor and scholarly contribution of the participating

researchers. | am confident that the ideas disseminated during this conference will

stimulate new perspectives, inspire collaborative ventures, and contribute to impactful

scientific advancements.

| extend my sincere appreciation to the organizing committee, technical reviewers,
partner institutions, and all contributors whose dedication and scholarly pursuit have
made Shaastrarth 2025 a landmark edition. Let this decade of Shaastrarth be the

foundation for even greater strides in academic excellence and R&D-led innovation.

With best regards, o R U N GTA

Dr. Ajazuddin INTERNATIONAL SKILLS

Registrar and Executive Director — R&D

Rungta International Skill University UNIVERSITY




PREFACE

The organizing team of Rungta College of Engineering and Technology, Bhilai is delighted to extend
a warm welcome to all esteemed delegates, guests, and contributors to the 10th edition of Shaastrarth
— The International Conference on Al-Driven Innovations in Engineering, Health Sciences, and
Sustainability, held on 28-29 June 2025 at the Rungta Educational Campus, Bhilai.

This commemorative 10th edition of the conference continues its legacy of providing a
multidisciplinary platform for global academic, scientific, and industrial communities to engage in
meaningful knowledge exchange. The proceedings presented here represent a curated selection of
rigorously peer-reviewed papers showcasing original research, innovative methodologies, and
practical advancements in the fields of Artificial Intelligence, Engineering, Health Sciences, and
Sustainability.

Each submission has undergone a robust and critical evaluation process involving our Scientific
Review Committee, external experts, and the editorial board, ensuring adherence to the highest
standards of academic quality, relevance, and clarity. The conference has been greatly enriched by
the contributions of internationally and nationally acclaimed keynote speakers, panelists, and session
chairs. Their thought-provoking sessions provided attendees with a panoramic view of current trends
and future directions in their respective disciplines, while also fostering interdisciplinary learning
and collaboration.

The conference agenda was meticulously structured to promote interaction and cross-disciplinary
networking among participants from academia, research institutions, and industry, enabling fruitful
dialogue and potential long-term collaborations. We gratefully acknowledge the financial support
received from the Research and Development Fund of the National Bank for Agriculture and Rural
Development (NABARD) towards the publication of this volume. We also express our sincere
thanks to our technical sponsors, ISTE and IEI, for their continuous support and encouragement.

Our heartfelt appreciation goes to the management of Rungta Educational Foundation, conference
chairs, organizing committee members, reviewers, and supporting staff whose dedication and tireless
efforts ensured the successful execution of Shaastrarth-2025. We also extend our gratitude to all
authors and presenters whose contributions form the backbone of this academic event. We hope
these proceedings will serve as a valuable resource for researchers, students, and practitioners and
inspire further exploration, collaboration, and innovation. May Shaastrarth-2025 leave an enduring
impact and continue to strengthen the spirit of research and discovery.

Warm regards,

Dr. Ram Krishna Rathore Dr. Padmavati Shrivastava
Convener Organizing Secretary
Shaastrarth-2025 Shaastrarth-2025




Disclaimer

NABARD does not assume any responsibility for the contents published by “Rungta College of

Engineering and Technology, Bhilai”. NABARD does not hold any responsibility for the facts and

figures contained in the report. The views are of the authors alone and should not be purported to be

those of NABARD.
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Al in Software Engineering: A

New Era of Development

Dr. Agostino Cortesi

Professore Ordinario di Informatica, Dipartimento
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Universita Ca' Foscari Venezia Polo Scientifico -
via Torino 155 Mestre-Venezia, Italy

Digital Transformation in
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Perspective
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Region 4 Manager External Relationships and
Power Electronics Technical Fellow in John Deere
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University of Silesia, Katowice, Poland

Institute of Computer Sciences

Computational Intelligence: An
Intelligent Way of Problem
Solving
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Associate Professor (Senior Grade), South Asian
University, Akbar Bhawan, Chanakyapuri,

New Delhi, India

Tangle in Distributed Ledger

Dr. Nabendu Chaki
Professor, University of Calcutta
Kolkata, West Bengal, India
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Proceedings
Paper ID Paper Title Authors Page No

TRACK 1- INTERNATIONAL CONFERENCE ON ADVANCING SUSTAINABILITY THROUGH
EMERGING TECHNOLOGIES IN DATA SCIENCE, ARTIFICIAL INTELLIGENCE, CLOUD
COMPUTING, AND MACHINE LEARNING PERSPECTIVES

Image Based Color Palette Generator Shireen Fatima, Tripti Sharma

Strengthening Cybersecurity in the Quantum | Kumari Shambhavi, Ritinsh

Era: Transitioning to Post-Quantum Kumar, Arpit Kumar Mishra, Om
Cryptography for Sustainable Digital Pandey, Sweta Raj, V. Hemant
Infrastructure Kumar

Huma Khan, Aradhana Sahu,
Leveraging Big Data to Analyze Omicron Bhawna Janghel, Shaziya Islam,
Variant's Daily Case Progression Shweta Bandhekar, Tripti
Sharma

Bhawna Janghel Rajput, Shaziya
Digital Twin Technology in Campus Islam, Shweta Bandhekar, Tripti
Infrastructure Management Sharma, Huma Khan, Aradhna
Sahu

Ishita Gupta, Teekeshwari , Richa
Sharma, Rahul Das, Jyoti
Kanwar, Shraddha Rani

A blockchain based secure voting system
enhanced with zero knowledge proofs

Jyoti Singh Kanwar, Shraddha
Social Media Sentiment Analysis Using Rani Sonkalihari, Ishita Gupta,
Natural Language Processing Techniques Teekeshwari Deshmukh, Richa
Sharma, Rahul Das

Teekeshwari Deshmukh, Richa
Sharma, Rahul Das, Jyoti Singh
Kanwar, Shraddha Sonkalihari,
Ishita Gupta

A hybrid method for facial recognition that
combines feature extraction methods with a
convolutional neural network

Deepa Gajendra, Soniya Jaiswal,
Anshita Shrivastava, Bhumika
Shrivastava, Ashish Shrivastava,
Kamal Kumar Prasad

Emotion-Aware Interfaces: Enhancing User
Experience Through Real-Time Sentiment
Recognition

ISBN No.: 978-81-964426-1-3
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The Dual role of Al in Cybersecurity:
Defender and Threat

Authors

Kamal Kumar Prasad, Deepa
Gajendra, Soniya Jaiswal, Anshita
Shrivastava, Bhumika
Shrivastava, Ashish Sonwani.

Optimizing K-Means Clustering: Enhanced
Initialization and Mini-Batch Strategies for
Improved Efficiency and Accuracy

Rahul Das, Jyoti Singh Kanwar,
Shraddha Sonkalihari, Ishita
Gupta, Teekeshwari Deshmukh,
Richa Sharma

Optimising Gradient Descent Technique for
Deep learning

Sonal Yadav, D. Mohini ,
Chanchala Patel , Mahendra
Kumar Soni , Pinki Patra, Richa
Sahu

Al Ethics in Human Decision making:
Addressing Bias and Fairness in Al Driven
system

Shaziya Islam,Shweta
Bandhekar, Tripti Sharma ,Huma
Khan ,Aradhna Sahu ,Bhawna
Janghel

Deep Supervised Feature Learning for
Automated Tumor Detection in MRI Scans

Madhuri Gupta, Onika Parmar,
Padmavati Shrivastava, Raushan
Kumar

Fundamental Aspects of Pure Group Theory:
Structures, Properties, and Theoretical
Insights

Jagriti Sahu, Neha Kumbhar , S
C Shrivastava , Nidhi Shrivastava
, Rupali Tiwari , Amit
Shrivastava

Al-Based Yoga Pose Recommendation
System According to User Health Conditions

Rani Namdev Sinha, Padmavati
Shrivastava, Onika Parmar,
Roushan Kumar, Lakshman Sahu,
Shreshtha Singh

ISBN No.: 978-81-964426-1-3
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Mathematical Logic in Artificial Intelligence
and Machine Learning

Authors

Neha Kumbhar, Jagriti Sahu,
Amit Shrivastava, S.C.
Shrivastava, Rupali Tiwary, Nidhi
Shrivatava

The impact of 5G on global connectivity.

Tisha Si, Shaziya Islam, Priyank
Kumar Sahu, P. Bhawna

Everything you know about universe

Abhijeet Keshri, Faiz
Mohammad, Shazia Islam,
Himanshu Chaturvedi

Integration of Al and Aviation

Hitesh Pandey, Shaziya Islam

Hybrid Optimization-Based Segmentation of
Breast Cancer Ultrasound Images Using
Particle Swarm Optimization and Simulated
Annealing

Kushangi Atrey, Padmavati
Shrivastava, Sonal Yadav, Aparna
Raha, Chanchala Patel

Customer Segmentation Using K-Means
Clustering

Jeevitesh Singh Thakur,Sumit
Rajak,Jai Verma ,Aman Raj,Jiya
Kumari,Jatin Singh Gaharwar

Analysis of Survillance and Attacking Drone

Shreyansh Arpit Ward, Shaziya
Islam, Rubi Kambo

Turning Plastic waste into sustainable urban
development

Krishn Kundan Bhardwaj,
Shaziya Islam, Akshay Kumar

Exploring Technological Revolution and
Adoption for Blockchain Technology with its
Potential Fit for Sustainable Societal and
Environmental Changes

Bhawna Janghel, Shaziya Islam,
Shweta Bandhekar, Tripti
Sharma, Huma Khan

Al-Powered Autonomous Robotic System for
Intelligent Vehicle Insurance Assessment and
Fraud Detection

Onika Parmar, Shweta Pandey,
Rani Namdev Sinha, Roushan
Kumar, Madhuri Gupta,
Padmavati Shrivastava

ISBN No.: 978-81-964426-1-3
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The Role of Atrtificial Intelligence in
Healthcare

Authors

P.Bhawna, Shaziya Islam,Aditya
Tiwari, Tisha Si

Emotion-Aware Social Media Feed with
Real-Time Emotion Recognition to Enhance
Mental Health

Pinki Patra, Richa Sahu, Sonal
Yadav, D.Mohini, Chanchala
Patel,Mahendra Soni

Al-Driven Infant Voice Analysis for Early
Diagnosis of Health Issues

Anshita Shrivastava, Soniya
Jaiswal, Kamal Kumar Prasad ,
Bhumika Shrivastava ,Ashish
Sonwani, Deepa Gajendra

Preventing Heart Disease in India: A Holistic
Approach to Early Detection and Lifestyle
Modification

Mandeep Kumar , Ajoy Kumar
Behera , Irshad Alam , Pradeep
Kumar , Abhijeet Keshri ,
Shaziya Islam

IoT Based Drone Project

Gaurav Kumar Nahak , Shubham
Verma , Himanshi Verma , Nikhil
Verma

Predicting Mental Health and Academic
Outcomes from Social Media Usage using
Machine Learning

Nitesh Kumar, Shaziya Islam,
Rupesh Kumar Yadav, Muskan
Bharti

Smart Water Management System

P. Jayant Kumar, Shaziya Islam,
Jeevitesh Singh Thakur

Al in phishing and Social Engineering
Defense

Soniya Jaiswal, Bhumika
Shrivastava, Anshita Shrivastava,
Kamal Kumar Prashad, Ashish
Kumar Sonwani, Deepa Gajendra

Al-Driven Strategies for Forecasting and
Minimizing Transportation Carbon Emissions

Jyoti Upadhyay, Farhat Anjum,
Bindu Kashyap, Chetna Sahu

ISBN No.: 978-81-964426-1-3
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Deep learning for enhanced early disease Anushka Dey, Rani Kumari,
detection through Al assisted medical Shaziya Islam, Anurag Sharma,
analysis Sneha Ca

Implementation and analysis of breadth first Jaspreet Kaur, Varsha Yadav,
search algorithm for finding shortest path in Kavita, Tripti Sharma,Vani
un-weighted graph Kapse, Tuman Patel

Gaurav Singh Sahu, Ajay
Kushwaha, Deepak Pandey,
Vikas Singh, Kirti Joshi, Bharat
Pesswani, Kj Satao

Al System for Monitoring Soldier Mental
Health and Enhancing Performance in High-
Stress Environments

Transformer Models for Time-Series Shubh Raj Gupta, Subham Pandit,
Forecasting: A Review of Recent Advances Shivam Sahu , Aradhana Sahu,
and Applications in Energy and Finance Bhawna Janghel

Sentiment Analysis of Amazon Product
Reviews Using VADER: Natural Language Nikita Sinha, Shaziya Islam
Processing Techniques

Aditya Tiwari, Sneha C A,
Ambika Singh Sengar, Priyank
Sahu, Neha Kumari, Bhawana
Meher

Transformers vs. LSTMs: Benchmarking
Financial Fraud Detection in High-Frequency
Trading

Kavita, Chetna Sahu, Jaspreet
Kaur, Shweta Singh, Varsha
Yadav Farhat Anjum

Yoga and Artificial Intelligence: Yoga Pose
Detection and Guidance Through an Al

Chetna Sahu, Jyoti Uapdhyay,
Kavita, Farhat Anjum, Varsha
Yadav, Shweta Singh

Intelligent waste Bin System using IOT:A
literature review

Atharva Singh Gehlot,
Abhinandan Patidar, Ankit Singh
Chouhan, Himani Namdeo

Unleashing of Audit Script For Windows And
Linux os To Verify Cis Benchmark

ISBN No.: 978-81-964426-1-3
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Scaling Reasoning in Al Challenges of Long
Context Understanding in Emerging Models

Authors

Nagajayant Nagamani

Al-Based proctoring system for online exams
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Progressive Learning Strategies for Image
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Real-time Twitter Sentiment Analysis on
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Blockchain and Al for secure data sharing
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Forecasting Futures: The Role of Machine
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Singh
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Smart Farming: Using Machine Learning to
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Chhattisgarh: A Multimodel Approach for
Forecasting Prices of Top Vegetable
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An Artificial Intelligence-based Real-Time
Traffic Management System for Mitigating
Congestion in Urban Road Networks
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Advancing Cyber security: A Comprehensive
Review of Al-Driven Detection Techniques
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Al-Powered Noise Pollution Monitoring &
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Al-Powered Fake News and Deepfake
Detection
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Al Driven Strategic Insights Predicting
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Nagajayant Nagamani

Attention Monitoring Systems in Book
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Intelligent Diagnosis of Foliar Diseases Using
Advanced Machine Learning Techniques
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Vani Kapse, Ranjana Patel,
Geetika Agrwal, Rita Gupta,
Pratibha Prajapati, Jaspreet Kaur.

ISBN No.: 978-81-964426-1-3




rar

- 2035

Al-Driven Innovations in Engineering, Health Sciences, and Sustainability

Proceedings

Paper ID Paper Title

Cloud Computing in Education: Transforming
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Tensor-based Machine Learning for Early
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Arjundeo Mishra,lLakshman
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Ai Application In Mining Industry- A
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Singh, Dr Jayant Supey, Alok
Kumar, Reman Kumar Nishad,
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Load Demand Forecasting with Neural ODEs
and Temporal Fusion Transformers
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SentinelX - A Crime Detection System Using
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Disease Detection
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Countries: Analytical Report
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Ai based multi detector camera system
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Ai Skill Income Pathway Navigation for
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Analysis of the Transition to Electric Vehicles
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Evaluating COP in Marine Applications with
Contemporary Refrigerants
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Stability analysis of flashing-driven natural
circulation loops: Influence of orientation of
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Rahul Mishra, Suraj Bandhekar,
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Topology Optimization and Development of
Bio-Degradable ABACA Polymer Composite
Leaf-Spring for Electric Vehicles

Avi Raj Singh, Abhinav
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Ronit Ranjan, Manish Sah, Yash
Malviya, Ram Krishna Rathore

A Generative Al-Based CAPP Framework for
Real-Time Adaptive Manufacturing
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Sakharwade, Rahul Mishra, Suraj
Kumar Bandhekar

Developments in wire arc additively produced
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Rahul Mishra

Study on the effectiveness of Non Newtonian
fluid based Speed Braker
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Generation of Low Carbon Steel: Synthesis
and Characterization

Anand Kumbhare, Manoj Soni,
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Artificial Intelligence in SOLIDWORKS:
Applications and Impacts
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Rahul Mishra, Sameer Singh,
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Al-Driven Supplier Selection Using AHP and
TOPSIS Approaches for Optimized Supply
Chain Management

Chandra Shekhar Nagendra,
Roshan Dutt Kashyap,
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Compilation of Mechanical Properties of
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Varying Fibre Content and Matrices
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Aditya Rajput, Shourya
Chandrakar, Ansh Mishra, Md
Mugzaffar Ansari, Agnivesh
Kumar Sinha, Ram Krishna
Rathore

Advancing Material Frontiers with
Lightweight High Entropy Alloys: A Review
of Structure, Properties, and Potential

Ansh Mishra, Shourya
Chandrakar, Aditya Rajput, Md
Mugzaffar Ansari, Agnivesh
Kumar Sinha,

Ram Krishna Rathore

Advances in Mechanical Properties of Glass
Fibre-Based Hybrid Composites: Influence of
Bio and Nano Fillers
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Kumar Sinha, Ram Krishna
Rathore

Advancing material frontiers with high
entropy alloys: A review of structure,
properties, and Potential

Md Muzaffar Ansari, Shourya
Chandrakar, Aditya Rajput, Ansh
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Ram Krishna Rathore

Advance in Mechanical Properties of Jute
fibres reinforced Polymer Composites : A
Comprehensive Review on Hybridization and
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MD Aman, Taslim Bano, Kunal
Das, Lavish Patle, Agnivesh
Kumar Sinha, Ram Krishna
Rathore

A review paper on Natural Bamboo Fibre
hybrid composites

B Laxshaman Rao, Megha
Kataria, C S Nagendra, Roshan
Datt Kashyap, T M Swathy, Dr
Lakhwinder Kaur

Designing and Optimization of Rail Wheel
Profile using CAD Software and Al
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A review paper on Heat Transfer
Augmentation Using Imbricated Dual
Twisted Tapes
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Roshan Datt Kashyap

Analysis of PEM Fuel cell under multiple
loading condition

Ishwar Orasad Sahu, Manoj Soni,
Nivesh Agrawal, Anand
Kumbhare, Y. Venkat Ramanna

Optimization of Differential Gearbox Weight
for EV’s

Digvijay Gabhane, Mohammad
Saifullah Khan

Robot to Clean Roof Top Solar Panel

Manoj Kumar Soni , Ishwar
Prasad Sahu , Nivesh Agrawal ,
Anand Kumbhare , Y. Venkat
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Smart Thermal Solutions: Application-Driven
Review of Nano-Enhanced Phase Change
Materials
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Kumar Sinha, Ram Krishna
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Advancement in Mechanical Properties of
Carbon Fiber-Based Polymer Composites: A
Comprehensive Review on Nano Filler Effect
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Kumar Sinha , Ram Krishna
Rathore

Innovation for sustainable Development
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Thermophysical Properties of Encapsulated
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Review
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Investigation on Mechanical Properties of
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Technologies
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Om Pandey, Roshan Chandraker,
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Gupta, Ram Krishna Rathore,
Agnivesh Kumar Sinha

A Review on the Edible Bio-Particulates-
Filled Polymer Composites

Kinshuk Verma, Ram Krishna
Rathore, Saurabh Chandraker,
Abhijeet Ganguly

Flexi Lumina Grip: A Multifunctional
Ergonomic Writing Aid for Inclusive and
Sustainable Learning

Ram Krishna Rathore, Agnivesh
Kumar Sinha, Amit
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Mechanical Insights into Biodegradable
Natural Fiber Polymer Composites

Agnivesh Kumar Sinha, Ram
Krishna Rathore, Sinha, Amit
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TRACK 3 - INTERNATIONAL CONFERENCE ON TECHNOLOGICAL ADVANCEMENTS IN
ELECTRICAL, ELECTRONICS, AND TELECOMMUNICATION ENGINEERING FOR SMART

SYSTEMS

Technological Advancements in Induction
Motors: Efficiency Improvements and
Material Innovations

Debshree Bhattacharya, Shweta
Pandey, V. Hemant Kumar,
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Payal Nene

Proposed Novel Efficiency-Based PI
Controller for Power Management in PV-
Battery Systems

V. Hemant Kumar, Roopesh
Kumar, Manish Shukla, Payal
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Shweta Pandey

Multicolour illustration demonstration
employing customisable convolutional neural
network
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Recent advances of novel nanomaterials for
green and clean energy solar cells
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Optimizing Boolean Equations: The Benefits
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Kirti Kale, Ajay Kushwaha,
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Design and Development of 40KV
Electrostatic Precipitator Prototype for Air
Pollution Control
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Boosting the Efficiency of Motor for
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Joshi, Mo. Faizan Ahmed, Soniya
Sinha

ESP32 Module-Based IOT Monitoring of a
Single-Phase Induction Motor
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Transmission Line Fault Detection with
Temperature Protection
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Bharti

Assessing Grid Stability Under High Solar
Photovoltaic Penetration: Challenges and
Mitigation Strategies
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Nagendra

Autonomous Fire Extinguisher Robotic Car
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Key frame extraction of wildlife video based
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Implementation of an loT-Based Smart
Energy Monitoring and Load Control System
Using ESP32 and PZEM-004T

Asad Jalal, Tushar Kumar, Ishant
Sahu, Binit Kumar, Rejo Roy

Advancements in Power Converter
Topologies and Battery Management Rejo Roy, Albert John Varghese
Strategies for High-Efficiency Electric
Vehicles

Payal Nene, Debshree
Bhattacharya, Shweta Pandey, V.
Hemant Kumar, Roopesh Kumar,
Manish Shukla

Reliability and Economic Viability of
Renewable Energy Systems using Artificial
Intelligence: Review & Future Aspects

Design and Analysis of a Geometry-Driven Chandan Tamrakar, Pranshu
Tunable THz Absorber for Refractive Index Chandra, Kumar Gulshan Raj,
Sensing Anil Kumar Soni

Aakash Kumar Dewangan,
Harshit Bhandari, Tarkeshwar
Dani, Abhishek Kumar Agarwal

EV BMS With Charge Monitor And Fire
Protection

TRACK 4 - INTERNATIONAL CONFERENCE ON INNOVATIVE ENGINEERING SOLUTIONS FOR
SUSTAINABLE CIVIL, ENVIRONMENTAL, AND AGRICULTURAL DEVELOPMENT

A Review on Design and Characterization of | Praveen Mahapatra, Meghal

Photocatalyc Concrete For Environmental Dewangan , Nand Kumar Sahu,,
Sustainability Keshi Janghel , Kritika Thakur ,

V. Suhasini

Helix Micro Fibers Concrete for Resilient V SUHASINI, Kritika Thakur,

Infrastructure Solution & Engineering Keshi Janghel, Meghal
Sustainability Dewangan, Praveen Mahapatra,

Nand Kumar Sahu

Raja Kumar, Shaziya Islam ,
Organic Farming to Shaastrarth 2025 Ambika Segnar, Jay Kumar
Sharma, Rahul Kumar Singh,
Aman Raj
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Study on Structural Evaluation of Flexible
Pavement Using Non-destructive Techniques
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Pooja Sikdar, Pooja Singh,
Abhijeet Yadav, Kaminee
Rathore, Priyanka Singh

Al for Disaster Prediction: A Machine
Learning Framework using Multimodal Data
Focused on the Indian Region

Irshad Alam, Shaziya Islam,
Pradeep Kumar, Mandeep Kumar,
Kumar Prakhar, Mimshad Alam

Comparative Study of Carbon Footprint and
Strength Characteristics of Conventional and
Sustainable Concrete Mix Designs

Nand Kumar Sahu, Keshi
Janghel, Praveen Mahapatra,
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Thakur, V. Suhasini

A Review on Early-Stage Compressive
Strength Prediction of Concrete Using Al and
Machine Learning Techniques

Kritika Thakur, V Suhasini, Keshi
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Praveen Mahapatra, Nand Sahu

Comparative Study of Corrosion and
Mechanical Properties of Conventional
MMCs, Nano-Enhanced MMCs, and Polymer
Matrix Composites in Coastal Structures
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Mahapatra, V.Suhasini, Kritika
Thakur

Optimization of urban drainage systems using
sustainable detention basins and development
of a water supply scheme
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Priyanka Singh

Comparative analysis of the strength of
concrete made from various aggregates.
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Prefabricated concrete sandwich and other
lightweight wall panels for sustainable
building construction

Amit Kumar, Saswat Mishra,
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Singh
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A review of the effect of copper slag on
concrete properties

Yogita Chakravaishya, Pooja
Singh

Women empowerment in Agriculture in
Gunderdehi (Dist.-Balod)

Chesta Deshmukh, Vivek
Dewangan, A.V.K. Santhoshi,
Renuka Verma, Prabha Rani
Sikdar, Farhat Anjum

A Case Study of The Ocean Cleanup:
Harnessing Al-Driven Robotics for Ocean
Conservation

Harshita, Arsh Chakraborty,
Samriddhi Ruhela, Arman
Mishra, R. Mahesh, Pooja Singh

Kenaf fiber reinforced polymer composites
An overview of properties, treatments
Optimization and Applications

Pooja Singh, Ram Krishna
Rathore, Agnivesh Sinha

Structural performance analysis of cold rolled
steel angle section under eccentric tensile
loads

Kaminee Rathore, Ram Krishna
Rathore, Pooja Singh, Pooja
Sikdar, Abhijeet Yadav, Vivek
Dewangan

Impact of Nano-Silica on the Microstructure
and Durability of High-Performance Concrete

Meghal Dewangan, Farhan Khan,
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Sahu, Praveen Mahapatra, V.
Suhasini, Kritika Thakur

Experimental Investigation on The Strength
of Concrete by Using Jute and Coconut Fibers
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Kumar, Farhan Khan,
K.L.Janghel, Reman Nishad,
Pravin Vasnik
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Negotiating Identity and Displacement: A
Comparative Study of Diasporic
Consciousness in Jhumpa Lahiri’s The
Namesake and The Lowland

Mitali Singh, Neeta Pandey,
Sampada Risbud, Livish Induria,
Neha Joshi
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A Study on Consumer Experience with Al-
Powered Conversational Messaging and
Chatbots: Analyzing User Interaction and
Satisfaction

Authors

Charul Chaturvedi

Developing students Verbal communication
skills and speech etiquettes in English
language teaching

Neha Joshi, Pew Maji, Livish
Induriya, Sampada Risbud, Mitali
Singh, Suchita Roy

Equitable Urban Planning through AI-Driven
Land Use Analysis

Neha Kumari, Ambika Singh
Sengar, Priyank Kumar Sahu,
Rubi Kambo , Aashutosh Tandan
, Bhawana Meher

Role of NEP 2020 in shaping the future of
education its impact and implication

Neha Joshi, Shruti Wasnik,
Suchita Roy, Moh. Faizan
Ahmed, Soniya Sinha, Shubham
Pandey

Government support vs ground reality

Ankesh Kumar Shukla, Trisha
Parashar, Ashutosh Yadav, Neha
Joshi, Suchita Roy

Al-Based Analysis of Student Spending
Behavior: Distinguishing Needs from Wants
for Financial Sustainability

Tusshar Yadav, Sakshi Verma,
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Bhandakkar,Sakshi
Mandpe,Kritika Sahu

Smart Electricity Billing System
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Chandan Kumar, Rohit Kumar,
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Real Estate Bubbles in the Age of
Technology and Sustainability: Risks, Trends,
and Mitigation
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Arya Kumari, Pooja Singh

SmartShop: Al-Powered Personalized
Recommendation Engine

Ashish Kumar,Farhad Khan,Ansh
Yadav
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Research Gap-Analysis between Sustainable | Prabha Rani Sikdar,
Development Goals (SDGs) & Creation and Vijayalakshmi Ghosh, Aachal
Use of Dedicated Artificial Intelligence Lonhare, Asha Manikpuri, Sonali
Applications Godbole, Swati Rajput

Augmented Reality (AR) in Indian E- Sushil Punwatkar, Manoj
commerce: The Impact of Virtual Try-Ons on | Verghese, Sourabh Guha, Aditi
Consumer Confidence and Purchase Bhandakkar, Diksha Singh,
Behaviour Aditya Singh.

Sourabh Guha, Manoj Verghese,
Short-Form Video Marketing Effectiveness Sushil Punwatkar, Aditi

on Gen Z: A Meta-Review Across Platforms | Bhandakkar, Diksha Singh,
Aditya Singh

Impact of Al-Driven Tax Optimization Sakshi Mandpe, Sakshi Verma,
Strategies on Reducing Tax Liabilities for Kritika Sahu, Tusshar Yadav,
Salaried Employees Aditya Singh

Aditya Singh, Manoj Verghese,
Sushil Punwatkar, Sourabh Guha,
Aditi Bhandakkar, Diksha Singh

Digital Taxation and Its Influence on E-
Commerce Consumer Trends

Sustainable Management of Spent Lithium-
Ion Batteries: The Role of Reverse Logistics
in the Automotive Sector

Aditi Bhandakkar, Souren
Sarkar, Bishwajeet Bhattacharjee

Beyond the Page: Al Driven Tools Pew Maji, Neema S. Balan,
Restructuring the Study of Literature Ananya Maji
The Humanistic Limits of Algorithm: Can

Machines understand metaphors irony and Neema Sajju, Pew Maji
ambiguity

Aditi Bhandakkar, Sushil
Service Marketing Mix Strategy and Service | Punwatkar, Saurabh Guha,
Loyalty towards Hotel’s Success Diksha Singh, Tushar Yadav,
Sakshi Verma, Kritika Sahu
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The Ethics of Al and Its Implications for
Political Power

Authors

Praveen Kumar Mishra, Satyaveer
Singh Rathore, Jyoti Tiwari,
Anjali Patel, Sangeeta Chouhan,
Savita Pandey

Comparative study of students sense of moral
responsibility

Pratibha Prajapati, Vani Kapse,
Rita Gupta, Rnjana Patel, Geetika
Agrawal, Kiran Tiwari

Impact and Utility of Artificial Intelligence on
Teaching

Ranjana Patel, Rita Gupta,
Geetika Agrawal, Vani Kapse,
Pratibha Prajapati, Aditya Kumar

The Impact of Al on the Education System:
positive and negative impact

Jyoti Tiwari, Sushma Shrivastava,
Satyaveer Singh Rathore,
Sangeeta Chouhan, Praveen
Mishra, Aditya Kumar

Framing Feminity:Objectification and
Subjugation in Media

Livish Induria, Mitali Singh,
Sampada Risbud, Neha Joshi,
Monika Gupta

Cryptocurrency vs Traditional Asset Classes:
A Comparative Risk Analysis

Diksha Singh, Sushil Punwatkar,
Sourabh Guha, Aditi Bhandakkar,
Kritika Sahu, Tusshar Yadav,
Sakshi Verma

The impact of Artificial Intelligence into the
future of democracy and civil participation.

Savita Pandey, Bhupendra
Kumar, Sangeeta Chauhan,
Aditya Kumar, Satyaveer Singh
Rathore , Praveen Kumar Mishra

The Impact of Al-powered Surveillance on
Social Control and Individual Freedoms

Aditya Kumar, Sushma
Shrivastava, Jyoti Tiwari, Trupti
Suryavanshi, Savita Pandey,
Bindu Kashyap
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Unleashing the Power of Al: Transforming
Education Assessment with Personalization

Authors

Sangeeta Chouhan, Praveen
Kumar Mishra, Satyaveer Singh
Rathore, Jyoti Tiwari, Savita
Pandey, Bhupendra Kumar

A study on the level of social skill among
adolescents in Durg district

Geetika Agrawal, Rita Gupta,
Vani Lapse, Ranjana Patel,
Pratibha Prajapati

Empowering Women: Advancing Diversity
and Inclusion through Development and
Engagement Initiatives

Aditya Kumar, Bindu Kashyap,
Satyaveer Singh Rathore, Aditya
Singh, Asha Manikpuri, Ranjana
Patel

Al-Enabled Blue Ocean Strategies in
Emerging Markets: A Pathway to Sustainable
Growth

Kritika Sahu, Tusshar Yadav,
Sakshi Verma, Diksha Singh,
Aditi Bhandakkar, Sakshi
Mandpe

Effect of Al For All Program to Change in
Attitude Towards Using Educational Media.

Rita Gupta, Ranjana Patel,
Geetika Agrawal, Vani Kapse,
Pratibha Prajapati, Tuman Ptel

Integrating Artificial Intelligence in the
Classroom to Enhance Sustainability
Education: An Effectiveness Study

Sakshi Verma, Tusshar Yadav,
Diksha Singh, Aditi Bhandakkar,
Sakshi Mandpe, Kritika Sahu

Sustainable Narratives: The Role of Al in
Reimagining Myth and Memory

Ashok Kumar, Seema Arora,
Anil Manjhi

Digital Humanities and Transgender
Narratives Applying Al to Gérard Genette’s
Narrative Categories in ‘I Am Vidya’

Ashish Singh Thakur, Anil
Manjhi, Seema Arora

Role of artificial intelligence in teacher
training course

Rita Gupta, Subodh Paswan,
Kritilata Neha, Anshu Kumari,
Hiramani, Edil Nilam Toppo
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Challenges and Opportunities: Implementing
ATL Tinkering Labs in Rural Schools

Authors

Poonam Rathore, Anjali
Chaturvedi, Ram Krishna Rathore

The Dual Role of Al Chatbots in Enhancing
Customer Service Satisfaction and Loyalty

Neha Soni, Prashant Suddalwar,
Reshu Chourasia

492

Thinking Model for Scene Understanding in
Unhealthy Environment Using Al

Prakhar Kumar Agrawal, Pratap
Singh

217

TRACK 6- INTERNATIONAL CONFERENCE ON SUSTAINABLE SOLUTIONS IN BIOTECHNOLOGY
AND BASIC SCIENCES

Advances in the Mathematical Theory of
Iterated Function Systems for Fractal
Generation

Jitendra Kumar, Subhash C
Shrivastava, Ritu Shrivastava

Recent Progress of Rare-Earth Doped Up
conversion Nanoparticles Synthesis,
Optimization and Applications

Monika Gupta, Anil Kumar
Verma, Hira Sahu, Vivek
Dewangan, Sampada Rishbud,
Livish Induria

Application of Graph theory in social network
analysis

Rupali Tiwari, Nidhi Shrivastava,
S C Shrivastava, Jagriti Sahu,
Neha Kumbhar, Amit Shrivastava

Advances in metal detection in water
techniques challenges and applications.

Asha Verma, Sangeeta Patil,
Shubham Pandey, Shruti Wasnik,
Abha Sinha, Dinesh Kumar

Comparative analysis of electron transport
layers and hole transport layers for Pb based
and Pb free Perovskite solar cells using scaps
1D

Heera Ram, Rama Shankar Singh,
Anil Kumar Verma, Monika
Gupta, Vivek Dewangan And
Dinesh Kumar Chelike

Metal-Organic Frameworks (MOFs) for Oil
Removal and Separation: A Comprehensive
Research Analysis

Shubham Pandey, Dinesh Kumar,
Surbhi Sahu, Asha Verma,
Sangeeta Patil, Abha Sinha
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Swati Rajput, Aachal Lonhare,
Nanoparticle-Enhanced Bioremediation of Vijayalakshmi Ghosh, Teecka Ram
Agro-Wastewater- A Review Sahu, Prabha Rani Sikdar, Aaha
Manikpuri

Reshma K P, Shubhra Sharma,
Applications of Double-Controlled Graphical | Leena D. Khadse, Mohammed
Partial Metric Spaces to Integral Equations Faizan Ahmed, Manju Sanghi,
Pankaj Sarde

An Initial Investigation of the Aachal Lonhare, Seema Verma,
Phytoconstituents of Artocarpus Teeka Ram Sahu, Swati Rajput,
heterophyllus and their potential as a Prabha Rani Sikdar,

treatment for psoriasis Vijayalakshmi Ghosh

Seema Verma, Vijaylaxmi Ghosh,
Aachal Lonhare, Shabnam Nisha,
Monisha Verma, Sandhya

Sustainable approaches to agro-waste
recycling pathway to circular agriculture

Photoluminescent Analysis Of Neodymium Monisha, Shabnam Nisha, Seema
Doped Calcium Zirconate Verma, Gauri Kumbhare,
(CaZrO3:Nd3+)Phosphor Sandhya, Manjusha Tamrakar

Shabnam Nisha, Monisha Verma,
Seema Verma, Gauri Kumbbhare,
Sandhya, Manjusha Tamrakar

Review on design and analysis of off grid
solar system for DC load a house

Pranjal Tamrakar, Manjusha
Tamrakar, Zamzam Rehman,
Pracheta Singh

Zoonotic disease: the role of animal in human
epidemic

Mohammed Faizan Ahmed,
Mathematics and the role of Al: foundations, | Manju Sanghi, Pankaj Sarde, Kp

tools and future possibilities Reshma, Shubhra Sharma, Leena
Khadse
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Applications of Matrices in Real Life

Authors

Shubhra Sharma, Leena
D.Khadse, Mohammed Faizan
Ahmed, Manju Sanghi, Pankaj
Sarde, Reshma K. P, K. J. Satao

CFTR Modulator Based Treatment of Cystic
Fibrosis-A Review

Manjusha Tamrakar, Gauri
Kumbhare, Teeka Ram Sahu,
Monisha Verma, Shabhnam
Nisha, Sandhya Wanshi

Phytosociological Assignment of some
Medicinal Plant of Forest Area in Balod
District, CG

Archana Tamrakar, Niharika
Dewangan, Seema Verma

Nirgundi: A comprehensive Guide to it’s
medicinal Benefit

Bhavna Yadav, Niharika
Dewangan, Seema Verma

Reflection and Transmission of Seismic
Waves in Thermoelastic-Anisotropic Media:
A Hybrid Analytical and Al Approach

Sonali Chaukade, A.J. Khan, S.C.
Shrivastava,Amit Shrivastava,
Kiran Tiwari, Bhupendra Kumar

Synthesis, Characterization, and Antibacterial
Evaluation of Co(Il) and Ni(Il) Complexes
with a Tridentate Schiff Base Ligand

Abha Sinha,Sangeeta Patil,
Dinesh Kumar, Asha Verma,
Shubham Pandey, Priyanka Singh

Understanding the Role of Probability in Al
Prediction

Kiran Tiwari, Sonali Godbole,
Bhupendra Kumar, Asha
Manikpuri, Sushma Srivastava,
Pratibha Prajapati

Silent Interactions: The Environmental
Significance of Parasitic Plants in Natural and
Agricultural Ecosystem

Sweta Gaikwad, Vandana Mishra,
Seema Verma

Determining genes of hepatocellular
carcinoma using Crispr-Cas9

Vijayalakshmi Ghosh, Aachal
Lonhare, R.Revati
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Mathematical Foundation of Fairness Metrics
in Artificial Intelligence

Authors

Bhupendra Kumar, Sonali
Godbole, Kiran Tiwari, Asha
Manikpuri, Savita Pandey,
Sangeeta Chouhan

A Review on Tridiagonal Matrix

Piyush Ranjan, Shubhra Sharma,
Ayush Ranjan, Rohit Raj, Vishal
Gaurav, Kumar Kunal

Design and Implementation of a
Homomorphically Encrypted Biometric
Authentication Scheme

Manju Sanghi, Pankaj Sarde,
Reshma KP, Shubhra Sharma,
Leena D. Khadse, Mohammed
Faizan Ahmed

Utilizing Topological Invariants as Hard
Problems in Public Key Cryptosystems

Pankaj Sarde, Reshma KP,
Shubhra Sharma, Leena D.
Khadse, Faizan Ahmed, Manju
Sanghi

Phytoremediation of Sanitary Pad Waste: An
Eco-Friendly Strategy for Pollutant
Degradation and Waste Reduction

Asha Manikpuri, Kiran Tiwari,
Swati Rajput, Prabha Rani Sikdar,
Bhupendra Kumar, Aditya Kumar

Recent advances and future development of
Optical Fibre technologies

Vivek Dewangan, Anil Kumar
Verma, Monika

Al approach for the removal of heavy metals
from industrial wastewater

Singh Gautam Kumar , Umang
Sudarshan , Rikesh Kumar ,
Sangeeta.Patil , Dinesh.Kumar

Chemical Warfare Agent and their Al
Detection

Ayush Kumar, Rahul Kumar,
Sangeeta Patil, Abha Sinha, Asha
Verma, Shubham Pandey

Production of synthetic fertilizer by using
CO2 Captured generated by Cement Industry

Priyanka Singh, Khemlal Janghel
Pooja Sikdar, Pooja Singh, Abha
Sinha, Sampada Risbud

ISBN No.: 978-81-964426-1-3




rar

- 2035

Al-Driven Innovations in Engineering, Health Sciences, and Sustainability

Proceedings

Paper ID Paper Title

Comparative Study of Optical Properties of
CdS and CdZnS Thin Films

Authors

Ritu Shrivastava, Subhash C
Shrivastava

Advances in the Mathematical Theory of
Iterated Function Systems for Fractal
Generation

Jitendra Kumar, Subhash C
Shrivastava, Ritu Shrivastava

Exploring the Impact of Climate Variables on
Crop Yield Prediction through Advanced
Statistical Correlation and Machine Learning
Techniques

Amit Shrivastava, Nidhi
Shrivastava, S.C. Shrivastava,
Neha Kumbhar, Rupali Tiwari,
And Jagriti Sahu

Anti-larval Essential oil Nanodispersion for
Culex Mosquito Control

Vijayalakshmi Ghosh, Aachal
Lonhare, Teeka Ram Sahu, Swati
Rajput, Seema Verma, Prabha
Rani Sikdar

A systematic study of Tensor Analysis,
Computation and Applications

Sheetal Gupta, Bikas Kumar
Chinhara, S.C. Shrivastava

Application of the pathway — type transform
to a new form of a fractional kinetic equation
involving the generalized Bessel Maitland
function

Preeti Chhattry, Subhash C
Shrivastava

Correlation Techniques in Agricultural
Research: A Comparative Analysis of
Pearson's and Spearman's Correlation
Coefficients

Nidhi Shrivastava, Amit
Shrivastava, S.C. Shrivastava,
Jagriti Sahu, Rupali Tiwari, Neha
Kumbhalkar

Geometric Properties of Certain Subclass of
Harmonic Univalent Mappings Involving
Generalized Multiplier Transforms

Madhusmita Mohanty, Bikash
Kumar Chinhara, Subash C.
Shrivastava

Toxic Metal Leaching from Cooking
Utensils:Health Risks, Regulatory Gaps and
Safer Alternatives

Gauri Kumbhare, Sandhya
Suryawanshi, Shabnam Nisha,
Monisha Verma, Manjusha
Tamrakar, Teekaram Sahu
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Gold and Iron-oxide nanoparticles for the
treatment of cardiovascular diseases

Authors

Rakhshanda, Anushka
Chakraborty, Lakeshwar Yadav,
Megha, Vijayalakshmi Ghosh,
Aachal Lonhare

Tree Diversity of Achanakmar Forest,
Bilaspur, C.G.

Niharika Dewangan, Pratibha
Sahu, Seema Verma

Bioinorganic Perspectives on
Neurodegeneration: The Dual Role of
Essential Metals in Brain Health and Disease

Sandhya, Gauri Kumbhare,
Seema Verma, Monisha Verma,
Shabnam Nisha, Manjusha
Tamrakar

Effective removal of Azithromycin
Antibiotic from Aqueous Environment Using
Green Approach

Vijita Diwan, Gajanand Patel,
Santosh Kumar Sar, Vijay Laxmi

Track 7- International Conference On Innovations In Pharmaceutical Sciences For Sustainable Health Care

The therapeutic potential of plant flavonoids
on rheumatoid arthritis

Anurima Singh, Roshani Sharma,
Nousheen Khatoon, Meenakshi
Hirwani, Monika Chandrakar

A two-stage extraction model for
simultaneous extraction of essential oil and
phenolics from tulsi leaves: implementing a
blended mode microwave hydrodiffusion and
gravity (MHG) model

Monika Chandrakar, Nousheen
Khatoon, Meenakshi Hirwani,
Roshni Sharma, Anurima Singh

Advances in Stem Cell Applications for
Alopecia: Implications for Drug Development
and Delivery

Roshni Sharma, Anurima Singh,
Monika Chandrakar, Meenakshi
Hirwani, Juhi Singh Lodhi,
Harsha Sahu, Nousheen Khatoon

The Phytochemical Wealth and
Pharmacological Prospects of Carissa
carandas (Karanda): A Comprehensive
Review

Meenakshi Hirwani, Nousheen
Khatoon, Anjila Firdous, Monika
Chandrakar, Anurima Singh,
Roshni Sharma
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Transcutaneous Delivery of A18
Nanoparticles via Microneedles Enables Dual
Targeting for Psoriasis Treatment

Authors

Yadav, Krishna; Nagori,
Kushagra; Jain, Parag; Sharma,
Mukesh; ., Ajazuddin; Singh,
Manju; Singh, Deependra

Predicting Drug Toxicity Using Al: In Silico
Approaches to Reduce Animal Testing

Sanjay Kumar Gupta

Deep Learning-Based Model for Detecting
Canine Babesia from Red Blood Cell Images

Dilip Kumar Baruah, Kuntala
Boruah, Nagendra Nath Barman,
Lukumoni Buragohain

Beyond the Barrier: Innovations in
Transdermal Therapeutic System

Harsha Sahu, Roshni Sharma,
Juhi Singh Lodhi, Kulvinder
Kaur, Jyoti Singh

Frackles: Pathogenesis,clinical insight,and
Herbal Therapeutic Strategies -A review

Pallavi Wadibhasme, Pragati
Baghel

Arogya-Al: An Al-Powered loT Platform for
Preventive Healthcare in Rural and Semi-
Urban Communities

Prishika Sharma, Padmavati
Shrivastava, Srajal Mishra,
Govind Vaishnav, Kushangi
Atrey

Hyaluronic acid-coated modified chitosan
nanoparticles mediated targeted delivery for
the effective management of Rheumatoid
Arthritis.

Astha Verma, Chanchal Deep
Kaur

Nano-based Delivery of Phyto-constituents:
Emerging Strategies for Effective
Rheumatoid Arthritis Treatment

Dron Sahu, Sanjay Gupta, Laxmi
Athbhaiya

Polysaccharide-Based Injectable Self-Healing
Hydrogels: Exploring Their Potential for
Wound Healing

Girish Kumar Sahu, Anjali Patel,
Chiranjeev Sahu, B. Rajgopal,
Manisha Jaiswal, Kalyani Sakure,
Ajazuddin
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Role of immunotherapy in treatment of breast
cancer

Authors

Anjali Patel, Praveen Kumar
Mishra, B. Rajgopal, Kalyani
Sakure, Manisha Jaiswal, Girish
Sahu

Topical Hydrogel of Polymeric Nanoparticle-
Encapsulated AXP-15 for Targeted Anti-
Inflammatory Therapy

Parag Jain, Trilochan Satapathy,
Ravindra Kumar Pandey,
Ajazuddin

Treatment of Eye diseases with preservative
free formulations-An alternate approach

Mukesh Tiwari, Madhulika
Pradhan, Hemant Badwaik,
Mukesh Sharma, Nitin Deshmukh

Complex Relationship Between
Atherosclerosis-Related Epigenetic Processes
and Transcription Factors

Chiranjeev Sahu, Girish Kumar
Sahu, Rashnita Sharma, B.
Rajgopal, Manisha Jaiswal,
Kalyani Sakure

To Formulation and Evaluation of
Paracetamol Microspheres Using Emulsion
Solvent Evaporation Method

Karan Dharme, Parag Jain,
Krishna Yadav, B.Rajgopal,
Kushagra Nagori, Mukesh

Kumar Sharma, Ajazuddin

Harnessing the cGAS/STING Pathway: A
Paradigm Shift in Targeted Therapy for
Gastrointestinal Cancers

Heena Rathod, Parag Jain, Sanjay
Kumar Gupta, Mukesh Kumar
Sharma, Ajazuddin

Para Amino Benzoic Acid: A promising
Coformer for Co-crystal Formation to tailor
the Solubility, Bioavailability and
Physicochemical Properties of Poorly Soluble
Drugs

Kalyani Sakure , B.Rajgopal ,
Manisha Jaiswal , Anjali Patel ,
Girish Sahu , Chiranjeev Sahu

Future therapy stages for Alzheimer's and
Parkinson's disease based on CRISPR
delivery technology

Harsh Kumar Meshram, Sanjay
Kumar Gupta , Parag Jain ,
Mukesh Kumar Sharma ,
Ajazuddin
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Metabolic Dysfunction and
Neurodegeneration: The Central Role of
Insulin/IGF-1 Signaling in Diabetic
Encephalopathy and Alzheimer’s Disease

Authors

T. Shrija Reddy, Sanjay Kumar
Gupta, Parag Jain

Enzyme responsive natural polysachharide
based nanocarrier for ma drug delivery in
cancer therapy : current status ad future
perspective

Kamini Sahu, Md Adnan Raza,
Parag Jain, Mukesh Kumar
Sharma, Ajazuddin

Biosimilar based novel drug delivery
technology and biomedical application:
current perspectives and future opportunities

Rashnita Sharma, Anshita Shukla,
Mansee Nagdev, Md. Adnan,
Chiranjeev Sahu, Kulvinder Kaur

From SSRIs to Psychedelics: Evolution of
Antidepressant Pharmacotherapy

Akansha Thakur, Kulvinder Kaur,
Deepika Sahu, Mansee Nagdev,
Anshita Shukla, Mohammad
Adnan

Advances in Green Chemistry Approaches for
the Synthesis of Heterocyclic Compounds:
Trends, Techniques, and Future Perspectives

Kulvinder Kaur, Akansha Thakur,
Deepika Sahu, Rashnita Sharma,
Anshita Shukla, Harsha Sahu

Recent Review on Herbs and Medicinal
Plant-based Nanotechnological Approach in
Treating Psoriasis

Alka Patel, Parag Jain, Rashi
Banchhor, Mansee Nagdev,
Ajazuddin

Nanotechnology-Based Approaches for
Targeted Treatment of Chronic Inflammatory
Disease

Anshita Shukla, Rashnita Sharma,
Akansha Thakur, Kulvinder Kaur,
Mansee Nagdev, Juhi Lodhi

Emerging Trends in Hydrogel for Treatment
of Vaginal Candidiasis

Manisha Jaiswal, Anjali Patel,
B.Rajgopal, Kaiyani Sakure,
Chiranjeev Sahu, Girish Sahu,
Juhi Singh
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Targeting E6 and E7 Oncoproteins in
Cervical Cancer: Disrupting HPV-Induced
Malignancies by Modulating Cellular
Pathways

Authors

Srishti Kumari, Dr Parag Jain

Emerging Drug Therapies for Alzheimer’s
Disease: A Review of Investigational Agents
Awaiting Market Launch

Deepika Sahu, Akansha Thakur,
Kulvinder Kaur

Treatment Approaches for Psoriasis and
Psoriatic Arthritis: A short review

Mansee Nagdev, Rashnita
Sharma, Rashi Banchhor, Anshita
Shukla, Alka Patel, Akansha
Thakur

Revolutionizing RNA-Targeting
Therapeutics; Emerging Technologies,
Delivery Innovations, and Al-Driven
Strategies for Next-Generation Treatments:
An overview

Hina Sahu, Krishna Yadav,
Mukesh Sharma, Ajazuddin,
Parag Jain, Kushagra Nagori

Targeting Estrogen Receptors (ER) with Plant
Bioactives: A Molecular Docking Approach
for Breast Cancer Therapy

Poonam Sahu, Madhulika
Pradhan

DEVELOPMENT OF THERMO-
RESPONSIVE HYDROGEL FOR
SUSTAINED OCULAR DRUG DELIVERY

Pravin Kumar Sahu

Nanogels: A promising platform for
enhancing drug delivery

Shruti Rathore
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Al in Software Engineering: A New Era of
Development

Dr. Agostino Cortesi

Professore Ordinario di Informatica
Dipartimento di Scienze Ambientali, Informatica e Statistica
Universita Ca' Foscari Venezia
Polo Scientifico - via Torino 155 Mestre-Venezia, Italy

ABSTRACT

This talk illustrates some possible ways in which artificial intelligence techniques can help the
software engineer's work. In particular we will analyze how artificial intelligence allows the
interpretation of unstructured requirements expressed in natural language, how Al can identify key
entities in software specifications, facilitating model construction. Additionally, we see how Al can
analyze user reviews to extract valuable insights, prioritize features, and improve app development,
how Al can translate natural language requirements into formal goal models, and finally how Al
can analyze existing code, generating summaries, documentation, and answering complex

questions.




Digital Transformation in Engineering: An
Innovators Perspective

Dr. Pravansu Mohanty

Region 4 Manager External Relationships
and Power Electronics Technical Fellow in
John Deere Inc., USA.

ABSTRACT

Digital transformation in engineering involves integrating digital technologies into traditional
engineering practices to enhance design, collaboration, analysis, and manufacturing processes,
leading to increased efficiency and innovation. Machine learning (ML) solutions can take
digital engineering to a new level, providing enhanced design, improved decision making, high
efficiency and productivity, enhanced product quality and competitive advantage. While design
and innovation can touch new heights and unlock hidden potential by embracing digital
solutions, it is imperative to address some challenges and implement considerations to leverage
these benefits. Digital transformation is not just a process of using new technology and software,
but it represents doing business in a whole different way that requires adaptation across all
stakeholders. This presentation will illustrate the journey towards digital transformation that is
fraught with challenges including- data fidelity, legacy system integration, security concerns,
and organizational mindset. Apart from these challenges, entrepreneurs/innovators need to
keep some ethical considerations in mind such as algorithmic bias, job displacement and

responsible systems that are in line with societal values.




Supervised and unsupervised analysis of feature
drift in a new type of detector: New conception

Prof. Piotr Porwik

University of Silesia, Katowice, Poland
Institute of Computer Sciences

ABSTRACT

Data stream analysis is a rapidly growing field driven by the prevalence of massive, dynamic
datasets across various domains, including science, medicine, biometrics, and technology. Many
data streams are inherently non-homogeneous, highly variable over time, and non stationary,
presenting unique challenges for machine learning applications. This paper addresses the under
explored phenomenon of feature drift - a type of drift where the importance of certain features
diminishes while others become more relevant for predictive modeling. Feature drift necessitates
continuous monitoring and adaptation of classification models to ensure high-quality predictions.
We propose a novel feature drift detection algorithm that operates flexibly in supervised and
unsupervised modes. The algorithm is evaluated using synthetic and real-world datasets,
demonstrating its ability to detect and adapt to feature drift effectively. Additionally, we investigate
various drift scenarios and assess the algorithm’s performance across multiple features. The propose
new feature drift detector generates a significantly lower number of false positive alarms than all
researched concept drift detectors. Comparative analyses with state-of-the-art methods highlight
the strengths of our approach in maintaining robust classification accuracy and reducing false
detection. This research contributes to advancing adaptive machine-learning techniques for

dynamic, real-world environments.




Presentation shows a novel method based on observing changes in the ranks of features to
detect drift in the data. Detection of feature drift is a specific case of concept drift.
Presentation proposes the FIDD algorithm - a drift detection method for batch processing
non-stationary data streams.

The FIDD method allows for the effective detection of changes in the distribution of features
in data sets, enabling the identification of moments when significant changes have occurred.

The method's adaptability allows it to analyze data from different periods, even with high

variability; this makes it possible to track changes over the long term and adjust analytical

models to changing conditions.

It can be concluded that the FIDD method effectively detects concept changes in the
processing of real data streams

FIDD detector generates a significantly lower number of false positive drifts than all eleven
researched concept drift detectors.

The proposed method can be used in healthcare to analyze data from medical sensors.




Computational Intelligence: An Intelligent Way
of Problem Solving

Dr. Jagdish Chand Bansal

Associate Professor (Senior Grade), South Asian
University, Akbar Bhawan, Chanakyapuri,
New Delhi, India

ABSTRACT

With the development of advanced technology, computational requirements have become high.
Usually, for high computational needs, traditional algorithms become infeasible. In such case, some
intelligent way of problem solving is required and computational intelligence is one of them.
Researchers have always been fascinated with computational intelligence and applied this to
develop some advanced intelligent algorithms to solve the problems where either traditional
approaches fail or infeasible to use. Genetic Algorithm (GA), Particle Swarm Optimization (PSO),
Ant Colony Optimization (ACO), Artificial Bee Colony Algorithm (ABC), Biogeography Based
Optimization (BBO) and Spider Monkey Optimization (SMO) are some of the algorithms in this
category. These two lectures comprise some basic principles of computational intelligence,
particularly of swarm intelligence and demonstrate how they are applied to develop intelligent

algorithms. PSO, SMO and BBO algorithms will be detailed with numerical examples.




Tangle in Distributed Ledger

Dr. Nabendu Chaki

Professor
University of Calcutta
Kolkata, West Bengal, India

ABSTRACT

Since time immemorial, ledgers have been used to record payments, contracts, and transfers of
assets. The advent of computers has brought great convenience and speed to the activity of ledger
maintenance. Further, with advancements in cryptography and security, information on the ledger
is more accurately and securely stored. However, centralized ledgers are vulnerable to various kinds
of cyber-attacks and a single point of failure. On the other hand, distributed ledgers are
synchronized databases in which transaction records are maintained in a decentralized manner
across multiple locations. The most talked-about distributed ledger technology in vogue is the
blockchain. The blockchain is a list of blocks that are linked together using cryptographic hashes.
However, it has been observed that the major limitation of blockchain is scalability. IOTA Tangle
emerges as a new distributed ledger technology that aims to improve on the limitations of

blockchain while keeping the advantages of the former.
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| 0002 | Image Based Color Palette Generator

Shireen Fatima! #, Tripti Sharma?
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ABSTRACT:

In a world increasingly driven by visual communication and design intelligence, color plays a
crucial role in defining user experience and functionality. This project introduces a web-based
application that generates customized color palettes from user-uploaded images using the K-Means
clustering algorithm. Unlike traditional palette tools, this application integrates six distinct use
cases—ranging from military and aerospace to interior design and social media—providing
contextual insights tailored to each field. The backend is built using Python and Flask, utilizing
libraries such as NumPy, PIL, and ReportLab to process images, extract dominant colors, and
generate detailed downloadable reports in PDF format. The interface, styled with HTML and CSS,
offers a clean and user-friendly experience, making advanced technology accessible to creative
professionals and technical users alike. This project stands at the intersection of machine learning,
visual design, and real-world application, demonstrating how Al can drive sustainable design
decisions across industries.

Keywords: Color Palette Generation, Image-based Color Extraction, Flask Web
Application, HEX and CMYK Color Models, PDF Report Generation, Use-Case Based
Color Insights,
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| 0011 | Strengthening Cybersecurity in the Quantum
Era: Transitioning to Post-Quantum Cryptography for
Sustainable Digital Infrastructure

Kumari Shambhavi!:# Ritinsh Kumar!, Arpit Kumar Mishra!, Om
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ABSTRACT:

The rapid advancements in quantum computing pose an imminent threat to traditional
cryptographic systems that underpin modern digital communication, infrastructure, and security.
As we approach a new computational paradigm, the resilience of cryptographic protocols becomes
a critical factor in ensuring the sustainability of digital ecosystems. This paper presents a
comprehensive exploration of Post-Quantum Cryptography (PQC), focusing on the strategies,
challenges, and implementation readiness required to mitigate quantum threats. Drawing from
recent developments in lattice-based, hash-based, and multivariate polynomial cryptographic
algorithms, the study highlights the urgency of transitioning toward quantum-resistant solutions.
Key challenges such as algorithm standardization, integration into legacy systems, and
computational overheads are examined, along with organizational readiness for widespread PQC
adoption. Furthermore, the paper underscores the implications of quantum threats on sectors like
blockchain, IoT, and secure telecommunications, emphasizing the need for early action and
international collaboration. By addressing both technological and governance aspects, this research
contributes to the discourse on sustainable and secure digital infrastructure in a post-quantum
world. The outcomes aim to support engineers, policymakers, and technologists in preparing for a
quantum-resilient future aligned with the broader goals of sustainable development and
technological advancement.

Keywords: Post-Quantum Cryptography, Quantum Threat, Cybersecurity, Digital
Infrastructure, PQC Transition, Quantum-Resilient Systems
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| 0018 | Leveraging Big Data to Analyze Omicron
Variant's Daily Case Progression
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ABSTRACT:

The extent of big data processing is progressively expanding. The study of big data processing is
now underway. In this work, we analyzed the dataset of daily reported cases of the Omicron form
of COVID-19. The data is filtered using an optimization point. The optimization method was
conducted using the ant colony optimization (ACO) mechanism. When encountering complex
optimization problems, one possible strategy is to employ a technique called "ant colony
optimization," abbreviated as "ACO." The dataset that has been filtered using ACO is subsequently
utilized to train an artificial neural network. Artificial neural networks (ANNs) are directly
influenced by the biological neural networks seen in the brain of animals. An artificial neural
network (ANN) is constructed using a network of interconnected units or nodes called artificial
neurons. These artificial neurons have a similar structure and function to the neurons found in the
human brain. Neural networks in the fields of artificial intelligence, machine learning, and deep
learning imitate the operations of the human brain, allowing computer program to recognize
patterns and address typical issues. This improves the efficiency and precision of the prediction
process.

Keywords: Big data processing, Data processing, ACO, ANN, COVID 19
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| 0019 | Digital Twin Technology in Campus
Infrastructure Management
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ABSTRACT:

Digital Twin Technology (DTT) represents a transformative approach to campus infrastructure
management by creating real-time, virtual replicas of physical systems. This technology enables
the continuous monitoring, analysis, and optimization of campus operations, ranging from energy
efficiency to predictive maintenance. By integrating loT sensors, Building Information Modeling
(BIM), and advanced analytics, digital twins provide actionable insights into resource utilization,
sustainability efforts, and emergency preparedness. This paper explores the implementation
framework, benefits, and challenges of adopting DTT in educational institutions. The study
highlights how digital twins can foster smarter decision-making, reduce operational costs, and
enhance campus safety, ultimately driving innovation in infrastructure management.

Keywords: Digital Twin Technology (DTT), Campus Infrastructure Management,
Internet of Things ,(IoT), Building Information Modeling (BIM), Predictive
Maintenance
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| 0020 | A Block chain-Based Secure Voting System
Enhanced with Zero-Knowledge Proofs Explainable Al-
based prognosis and categorization of breast cancer on
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Ishita Gupta!, Teekeshwari Deshmukh 2, Richa Sharma 3, Rahul Das*,
Jyoti Singh Kanwar °, Shraddha Rani Sonkalihari

Author Affiliations

123436 Department of CSE, RCET, Bhilai, Rungta College of Engineering and Technology, Bhilai -490024

ABSTRACT:

Ensuring privacy, security, and transparency in electronic voting systems remains a
significant challenge. This paper presents a novel architecture for a decentralized, tamper-
resistant voting platform utilizing block chain technology and zero-knowledge proofs
(ZKPs). Block chain ensures immutable record-keeping, while ZKPs allow vote validation
without revealing voter identity or choices. Smart contracts manage vote tallying with
complete transparency. We prototype the system using Ethereal and ZoKrates,
demonstrating both the scalability and cryptographic strength of the solution in real-world
election scenarios.

Keywords: Block chain, Zero-Knowledge Proofs, Smart Contracts, e-Voting, Cyber
security, Ethereal, Cryptographic Privacy, Decentralized Systems
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| 0022 | Social Media Sentiment Analysis Using Natural
Language Processing Techniques
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ABSTRACT:

Social media has become a vital platform for individuals to express opinions, share experiences,
and discuss topics of interest. Sentiment analysis, a key application of Natural Language Processing
(NLP), enables the extraction and interpretation of emotions and sentiments from social media
content. This study focuses on leveraging NLP techniques to analyze and categorize sentiments
expressed in user-generated posts on platforms like Twitter, Facebook, and Instagram. By
employing machine learning algorithms and sentiment analysis models, the research explores
trends, public opinions, and behavioral patterns. The findings aim to demonstrate how sentiment
analysis can be applied in various fields, including marketing, politics, and societal impact studies,
highlighting its potential to provide actionable insights from social media data.

Keywords: Sentiment Analysis, Natural Language Processing (NLP),Social Media
Analytics, Machine Learning, Text Classification.
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| 0023 | A hybrid method for facial recognition that
combines feature extraction methods with a
convolutional neural network
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ABSTRACT:

Facial recognition technology's simplicity of use and short processing time have made it useful in
a wide range of industries, including robotics, biometric identity, video surveillance, security,
health, and commerce. Variations in position, lighting, or occlusion, however, have an impact on
this technology. We present a novel method in this paper to increase the accuracy rate of face
recognition in the presence of variation or conclusion by combining feature extraction with
techniques such as the Canny contour detector, Gabor, scale invariant feature transform (SIFT),
and a histogram of oriented gradient (HOG). Additionally, we test the CNN architecture using
various combinations of the optimization algorithm used during training (adam, Adamax,
RMSprop, and stochastic gradient descent (SGD)) and the activation function used (Softmax and
Segmoid). Preprocessing was done on two databases of our database of faces (ORL) and Sheffield
faces utilized for this. After that, we used the aforementioned methodologies to extract features
from the databases and passed them to our CNN architecture. Our simulation findings demonstrate
that the SIFT+CNN combo performs well when there are variations present, with an accuracy rate
of up to 100%.

Keywords: SIFT (Scale Invariant Feature Transform), CNN (Convolutional Neural
Network), Optimization Algorithms, HOG(Histogram of Oriented Gradient, ORL
database.
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| 0024 | Emotion-Aware Interfaces: Enhancing User
Experience Through Real-Time Sentiment Recognition

Deepa Gajendra”, Soniya Jaiswal?, Anshita Shrivastava®’, Bhumika
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ABSTRACT:

In the evolving landscape of human-computer interaction (HCI), emotional intelligence is emerging
as a critical factor in improving user satisfaction and engagement. This research explores the design
and implementation of emotion-aware interfaces that leverage real-time sentiment recognition to
adapt system responses dynamically. By integrating natural language processing (NLP), facial
expression analysis, and physiological sensor data, the proposed model can detect user emotions
such as happiness, frustration, or confusion with high accuracy. The system then tailors its
feedback, content delivery, or interface elements accordingly, creating a more intuitive and
empathetic user experience. A prototype application was developed and tested on a diverse user
group to evaluate usability, response accuracy, and overall impact on task performance. Results
demonstrate a significant improvement in user engagement and perceived satisfaction when
interacting with emotion-aware systems. The study contributes to the growing field of affective
computing and offers insights for developers aiming to build more emotionally responsive digital
environments.

Keywords: Emotion-aware interfaces, sentiment recognition, real-time emotion
detection, user experience, human-computer interaction (HCI), affective computing,
natural language processing (NLP), facial expression analysis, adaptive systems
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| 0026 | Real-Time Lemon Classification Using
Raspberry Pi for Smart Agriculture
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Sharma?, Rahul Das # Jyoti Singh Kanwar>
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ABSTRACT:

This research investigates the deployment of a lemon classification system utilizing the Raspberry
Pi 3 Model B as the core hardware platform. The system is designed to provide an affordable,
scalable, and portable solution for real-time image classification in agricultural applications. The
hardware configuration includes a Raspberry Pi Camera Module v2 for high-quality image capture,
LED lighting for consistent illumination, and a custom-designed case for enhanced durability and
protection. Emphasis is placed on optimizing the system’s hardware setup to ensure efficient
operation under resource constraints. Key considerations such as camera calibration, lighting
placement, and thermal management are addressed to enhance system reliability. Testing results
demonstrate the practicality of leveraging the Raspberry Pi’s capabilities for robust image
acquisition and processing in field conditions. This study highlights the potential of low-cost edge
computing devices in enabling innovative solutions for agriculture and similar domains,
emphasizing the importance of hardware-centric approaches in real-world deployments.

Keywords: Lemon Classification, Raspberry Pi, Camera Module
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| 0029 | Dual Role of Al in The Cybersecurity: Defender
and Threat
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ABSTRACT:

Artificial Intelligence (AI) has become both a powerful ally and a formidable adversary in the
cybersecurity domain. This paper explores the dual role of Al as both a tool for enhancing cyber
defenses and a weapon for executing sophisticated cyberattacks. On one hand, Al strengthens
security through real-time threat detection, automated incident response, behavior-based intrusion
systems, and predictive analytics. On the other hand, malicious actors increasingly exploit Al for
automated phishing, deepfake scams, vulnerability discovery, and the generation of polymorphic
malware. The study presents a comprehensive analysis of current Al-driven cybersecurity tools,
highlights case studies where Al-enabled attacks have caused real-world damage, and critically
examines the ethical and strategic implications of Al's dual use. By evaluating current trends,
defense mechanisms, and regulatory responses, this paper advocates for a balanced approach that
fosters innovation while mitigating AI’s abuse. The research concludes with strategic
recommendations to build resilient cybersecurity infrastructures that can harness Al's power
without falling victim to its misuse.

Keywords: Al in cybersecurity, adversarial Al, deepfake attacks, Al defense systems,
threat detection, Al dual-use, ethical Al, automated hacking
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| 0030 | Optimization of the K-Means Clustering
Algorithm
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ABSTRACT:

Clustering is a fundamental task in unsupervised machine learning, with K-Means being one of the
most widely used algorithms due to its simplicity and efficiency. However, traditional K-Means is
sensitive to the initial placement of centroids and can converge to suboptimal solutions, especially
on real-world datasets. In this paper, we present an optimization of the K-Means algorithm using
K-Means++ initialization and Mini-Batch K-Means. Our goal is to enhance both the accuracy and
efficiency of clustering by improving convergence speed and cluster quality. We evaluate the
performance of the optimized variants on standard datasets such as Iris and MNIST, using metrics
like inertia, silhouette score, and execution time. Experimental results demonstrate that the
proposed optimization significantly improves clustering performance while reducing
computational overhead. These findings support the adoption of improved initialization and mini-
batch strategies in practical applications of K-Means clustering

Keywords: K-Means, Clustering, Unsupervised Learning, K-Means++, Mini-Batch K-
Means, Initialization, Optimization, Silhouette Score, Inertia, Execution Time,
Machine Learning.
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| 0031 | Optimizing Gradient Descent Techniques for
Deep Learning
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ABSTRACT:

Gradient Descent (GD) is the backbone of optimization in deep learning, directly influencing the
speed, stability, and accuracy of model training. While standard variants such as Stochastic
Gradient Descent (SGD) are widely used, their limitations—such as slow convergence and
sensitivity to learning rate—highlight the need for more robust alternatives. This research
investigates and compares advanced gradient descent optimization techniques including Adam,
RMSprop, AdaGrad, and newer hybrid methods such as AdaBelief and Ranger.The primary aim is
to evaluate the efficiency and effectiveness of various gradient descent optimizers in terms of
convergence speed, training stability, and generalization on complex deep learning tasks.We
implemented and tested each optimization algorithm using identical deep learning architectures
(CNNs and LSTMs) on benchmark datasets such as CIFAR-10 and IMDB Sentiment Analysis.
Key performance metrics include training loss, validation accuracy, number of epochs to
convergence, and model generalization.Experimental findings reveal that newer optimizers like
Ranger and AdaBelief significantly outperform traditional methods in both convergence rate and
final accuracy. In particular, Ranger achieved up to 20% faster convergence on image classification
tasks, while maintaining or improving generalization.Optimizing gradient descent is critical for
improving deep learning model performance. Emerging optimizers show promise for faster and
more stable training, making them suitable for time-constrained and resource-sensitive
applications.

Keywords: Gradient Descent, Deep Learning, Optimization Algorithms, Adam, Ranger,
AdaBelief, Convergence, Training Stability
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| 0032 | AI Ethics in Human Decision-Making:
Addressing Bias and Fairness in AI-Driven Systems
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ABSTRACT:

Artificial Intelligence (Al) is increasingly shaping human decision-making across various domains,
including healthcare, employment, criminal justice, and social services. While Al offers efficiency
and data-driven insights, ethical concerns surrounding bias and fairness remain critical. Al systems,
trained on historical data, can inadvertently reinforce existing inequalities, leading to unfair out-
comes that disproportionately impact marginalized communities. Bias in AI can manifest in hiring
processes, loan approvals, medical diagnoses, and legal sentencing, raising fundamental ethical
questions about accountability and hu- man oversight. This paper examines the ethical dimensions
of Al-driven decision-making, focusing on bias detection, fairness enhancement, and ethical
governance. It explores case studies illustrating AI’s unintended consequences and discusses
frameworks for responsible Al design, including transparent algorithms, diverse datasets, and bias
mitigation techniques. Additionally, the role of human over- sight and policy interventions is
analyzed to ensure Al aligns with ethical stan- dards and promotes equitable outcomes. Ultimately,
this study advocates for a multidisciplinary approach integrating Al ethics, social justice, and
regulatory frameworks. By fostering transparency, inclusivity, and fairness, Al can enhance human
decision-making without com- promising ethical principles. Addressing bias and fairness in Al
systems is essen- tial for ensuring technology serves humanity responsibly, safeguarding individual
rights and promoting just, ethical applications across industries.

Keywords: decision-making across various domains, Al offers efficiency and data-
driven insights
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| 0034 | Deep Supervised Feature Learning for
Automated Tumor Detection in MRI Scans
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ABSTRACT:

Deep learning has transformed medical image processing in recent years, making it possible to
detect tumours automatically and accurately. A supervised deep learning approach for brain tumor
classification and feature extraction from MRI data is presented in this work. Instead of requiring
human feature engineering, a CNN-based architecture is trained to learn spatial features straight
from MRI scans. When tested on the BraTS dataset, the suggested model shows excellent
sensitivity and robustness with an accuracy of 94.2%, an F1-score of 91.6%, and an AUC of 0.95.
Techniques including data augmentation, transfer learning, and fine-tuning are used to improve
performance, which greatly increases the model's generalization across various MRI modalities.
The results demonstrate how well the model supports clinical judgment with little assistance from
humans.

Keywords: Deep learning, Supervised learning, MRI, Tumor detection, Convolutional
Neural Network
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| 0036] Fundamental Aspects of Pure Group Theory:
Structures, Properties, and Theoretical Insights.
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ABSTRACT:

Group theory is a fundamental branch of abstract algebra that studies algebraic structures known
as groups. These structures play a crucial role in modern mathematics, providing a unified
framework for understanding symmetry, transformations, and various algebraic operations. This
paper explores the foundational aspects of pure group theory, covering essential concepts such as
groups, subgroups, normal subgroups, cyclic groups, and homomorphisms. Additionally, it delves
into key theorems, including Lagrange’s theorem, Sylow theorems, and the classification of simple
groups. The study also examines the significance of permutation groups and their role in
understanding mathematical and physical structures. By focusing on rigorous mathematical proofs
and theoretical advancements, this research highlights the intrinsic beauty and depth of group
theory, making it an indispensable tool in both pure and applied mathematics.

Keywords: Group theory, abstract algebra, algebraic structures, symmetry,
transformations, groups, subgroups

# Corresponding author’s email address: jagriti.sahu@rungta.ac.in

15| TRACK I - International Conference on Advancing Sustainability Through Emerging Technologies in Data Science,
Artificial Intelligence, Cloud Computing, and Machine Learning Perspectives



rarih - 2035
10" AI-Driven Innovations in Engineering, Health Sciences, and Sustainability
ISBN No.: 978-81-964426-1-3

Organised by RUNGTA COLLEGE OF ENGINEERING AND TECHNOLOGY, BHILAI

28 — 29 June 2025 o A

| 0039| AI-Based Yoga Pose Recommendation System
According to User Health Conditions

Rani Namdev Sinha!*, Padmavati Shrivastava!, Onika Parmar!, Roushan
Kumar!, Lakshman Sahu', Shreshtha Singh
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ABSTRACT:

The integration of Artificial Intelligence (AI) in healthcare and wellness has enabled the
development of personalized and intelligent support systems. This paper presents an Al-based yoga
pose recommendation system designed to suggest appropriate yoga postures according to the user’s
specific health conditions and fitness goals. The system collects user input regarding medical
history, physical limitations, and desired outcomes, and processes this information through a rule-
based and machine learning-enhanced recommendation engine. The engine maps health parameters
to suitable yoga poses while filtering out contraindicated practices, ensuring user safety and
effectiveness. Each recommended pose includes step-by-step guidance, benefits, and necessary
precautions. The system aims to promote holistic well-being by combining traditional yogic
practices with modern Al techniques, making personalized yoga guidance more accessible and
adaptive. This approach not only supports preventive healthcare but also encourages the safe
adoption of yoga as a therapeutic intervention.

Keywords: Artificial Intelligence, Personalized Healthcare, Wellness Technology,
Health Informatics, Machine Learning, Rule-Based System, Preventive Healthcare.
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| 0040| AI-Driven Precision Agriculture:
Revolutionizing Farming

Tripti Sharma'-*, Huma Khan?, Aradhana Sahu®, Bhavana Janghel®
Shaziya Islam®, Shweta Bandhekar®

Author Affiliations
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ABSTRACT:

Al-driven precision agriculture revolutionizes farming by integrating data from sensors, drones,
and satellites with Al to monitor crop health and optimize output. This approach enables farmers
to access real-time information on crop conditions, soil health, and environmental factors. Through
meticulous data analysis, Al systems detect early signs of pests, diseases, and nutrient deficiencies,
allowing timely interventions. Predictive analytics optimize irrigation, fertilization, and harvesting
schedules, enhancing productivity and resource efficiency. This technology addresses global food
demands while improving agricultural sustainability and productivity. A Python-based simulation
demonstrates the potential of Al and IoT integration in precision agriculture, providing valuable
insights into enhanced decision-making and productivity. Key aspects include crop health
monitoring, yield optimization, sensor data analysis, drone technology, and satellite imagery,
transforming the agricultural sector and improving food security globally.

Keywords: Al-driven Precision Agriculture, Crop Health Monitoring, Yield
Optimization ,Sensor Data Analysis, Drone Technology, Satellite Imagery
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| 0041| Mathematical Logic in Artificial Intelligence and
Machine Learning

Neha Kumbhar!-#, Jagriti Sahu!, Amit Shrivastava?, S.C. Shrivastava',
Rupali Tiwary!, Nidhi Shrivatava!
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ABSTRACT:

Mathematical logic serves as a crucial framework for reasoning, knowledge representation, and
decision-making in artificial intelligence (Al) and machine learning (ML). This paper explores the
intersection of logic and intelligent systems, highlighting how formal logical methods contribute to
knowledge-based Al, explainability, and constraint-based learning. It also discusses logic’s role in
symbolic reasoning, logic programming, and hybrid approaches that integrate logical and statistical
techniques. The study reviews key developments in logical Al, such as first-order logic, non-
monotonic reasoning, and probabilistic logic, and evaluates their applications in expert systems,
natural language understanding, and interpretable machine learning models.

Keywords: Mathematical Logic, Artificial Intelligence, Machine Learning, Knowledge
Representation, Symbolic Reasoning, Logic Programming, First-Order Logic
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| 0042 | The impact of SG on global connectivity

Tisha Si':*, Shaziya Islam?, Priyank Kumar Sahu® , P.Bhawna*

1234 Department of Computer Science & Engineering -Data Science ,Rungta College of Technology,
Bhilai, India-4900240

ABSTRACT:

5G technology is revolutionizing global connectivity by delivering unprecedented speed, ultra-low
latency, and the capacity to connect a massive number of devices simultaneously. This fifth
generation of mobile networks significantly upgrades 4G by enabling superfast broadband, ultra-
reliable low-latency communication, and massive machine-type communications, which
collectively support the growing demands of the Internet of Things (IoT), smart cities, autonomous
vehicles, and advanced industrial automation. Industries such as manufacturing, healthcare,
transportation, and agriculture will particularly benefit from 5G through increased automation,
improved efficiency, and real-time data analytics. For example, 5G-enabled smart diagnostics in
healthcare could prevent millions of medical interventions, while manufacturing will see significant
productivity gains from automation and connected devices. Additionally, 5G facilitates better
communication, supports innovative business models, and fosters technological advancements like
virtual and augmented reality. Despite its transformative potential, SG deployment requires
overcoming challenges related to infrastructure investment, security, and regulatory compliance.
Nevertheless, its ability to interconnect people, devices, and systems promises to redefine global
connectivity and drive the next wave of digital transformation across multiple sectors.

Keywords: :  Revolutionizing global connectivity; 5G technology; Virtual and
augmented reality; Internet of Things(loT); Security
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|0043| Everything You Know About Space

Abhijeet Keshri!, Shaziya Islam? Faiz Mohammad?®, Himanshu Chaturvedi*

Author Affiliations

1234 Department of computer science & Engineering (Data science), Rungta college of Technology, Bhilai,
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ABSTRACT:

Space, the vast and seemingly infinite expanse beyond Earth's atmosphere, has captivated human
curiosity for centuries. It is a realm of extremes—unimaginable distances, colossal celestial bodies,
and the delicate dance of cosmic forces. Despite significant advancements in astronomy and space
exploration, much of space remains a profound mystery. We know it houses billions of galaxies,
each containing countless stars and planets, yet the true scale and structure of the universe are still
beyond complete comprehension. The universe operates under physical laws that govern motion,
gravity, and energy, yet phenomena like dark matter and dark energy challenge our current
understanding. Space is not just emptiness—it contains radiation, particles, magnetic fields, and
even rogue planets drifting without a star. Time behaves differently near massive objects like black
holes, illustrating the complex relationship between space, time, and gravity. Technological
milestones, from telescopes to interplanetary probes, have revealed exoplanets, cosmic microwave
background radiation, and even gravitational waves. Meanwhile, space travel has taken humans to
the Moon and robotic explorers to the outer reaches of our solar system. Yet, we have only
scratched the surface. This abstract is not a final word but a glimpse into a subject that continues to
evolve. Space is not only a frontier of science but a mirror of human imagination and ambition,
urging us to explore further, question deeper, and reach beyond.

Keywords: cosmology; space exploration; galaxies; dark energy
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| 0045 | Integration of AI and Aviation

Hitesh Pandey" *, Shaziya Islam?
Author Affiliations
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India-4900240

ABSTRACT:

Al can be defined as the technology that gives power to the computers and machines to simulate
human learning, problem solving, analysing and making predictions based on a given set of data.
Integration of Al technologies in the field of aviation is enhancing efficiency, safety, and
automation across the various domains of aviation. Before the introduction of Al, the aviation
industry faced many challenges such as the use of traditional systems which include the manual
processes and rule-based decision making, which led to inefficient and slower operations. The
aviation sector generates large quantities of data which were very difficult to process and extract
the valuable insights from the data using traditional system. The infusion of Al technologies in the
various domains of aviation such as Air Traffic Management (ATM), safety, maintenance and
unmanned autonomous aircraft has had a significant impact. The Al technologies, such as
Explainable AI (XAI), are being used in various contexts ranging from predictive maintenance and
anomaly detection to air traffic management to make their process transparent and understandable.
Long-Short Term Memory (LSTM) networks are applied in the industry of multiple uses, including
forecasting the paths of aircraft, air traffic movements and forecasting Runway Visual
Range(RVR). All these advances in the technologies notwithstanding, the industry continues to
experience challenges like data security, ethics, and explainability of Al models, which continue to
be major areas of research. This paper presents the revolutionary capabilities of Al in aviation,
focusing on emerging technologies, applications, and future research directions.

Keywords: artificial intelligence; aviation; machine learning; LSTM; Explainable AI

# Corresponding author’s email address: hiteshpandey2114@gmail.com

21| TRACK 1 - International Conference on Advancing Sustainability Through Emerging Technologies in Data Science,
Artificial Intelligence, Cloud Computing, and Machine Learning Perspectives



rarih - 2035

10" AI-Driven Innovations in Engineering, Health Sciences, and Sustainability

ISBN No.: 978-81-964426-1-3
Organised by RUNGTA COLLEGE OF ENGINEERING AND TECHNOLOGY, BHILAI

28 — 29 June 2025 e

| 0046 | Hybrid Optimization-Based Segmentation of
Breast Cancer Ultrasound Images Using Particle
Swarm Optimization and Simulated Annealing
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ABSTRACT:

Breast cancer is a malignancy that continues to be one of the most common types among women,
and early detection is a way forward to a good treatment outcome. Ultrasound imaging is a
commonly used method for breast cancer screening that is non-invasive and affordable.
Nevertheless, errors due to speckle noise, low contrast, and variations in tumor shape still occur
when the segmentation is carried out in ultrasound images. The use of traditional segmentation
methods often results in unsatisfactory outcomes, while deep learning-based approaches will need
plenty of labeled datasets and almost unlimited computational resources. A hybrid segmentation
that utilizes Particle Swarm Optimization (PSO) and Simulated Annealing (SA) is implemented in
this study aiming to increase the segmentation precision. The PSO algorithm explores the search
space effectively, and the SA method is used here to avoid local optima that would prevent the
solution from converging. The proposed method is put through challenges on publicly available
breast ultrasound imaging datasets. The PSO-SA hybrid segmentation model showed a Jaccard
Index of 0.97 for benign & malignant cases which makes it a very promising tool for automatic
breast cancer detection.

Keywords: Breast cancer, Ultrasound imaging, Image segmentation, Particle Swarm
Optimization, Simulated Annealing, Hybrid optimization
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| 0049 | Customer Segmentation Using K-Means

Clustering
Jeevitesh Singh! Thakur, Shaziya Islam?, Sumit Rajak?®, Jai Verma*
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ABSTRACT:

In the modern business world, understanding customer behavior is crucial for delivering
personalized experiences, improving satisfaction, and increasing profitability. One effective
approach to achieving this is customer segmentation—dividing a customer base into smaller groups
with similar characteristics or purchasing behavior. This research focuses on implementing K-
Means Clustering, a popular unsupervised machine learning algorithm, to perform customer
segmentation based on attributes like age, annual income, and spending score. The dataset used in
this study is a real-world customer dataset commonly used in retail analytics. The data was cleaned,
normalized, and visualized using Python libraries such as Pandas, Matplotlib, and Seaborn. The
Elbow Method was applied to determine the optimal number of clusters (K), ensuring meaningful
and well-separated segments. After applying the K-Means algorithm, customers were grouped into
distinct clusters, such as high-income high spenders, young budget-conscious buyers, and older
moderate spenders. The results were visualized using scatter plots and cluster centroids to clearly
represent the behavioral patterns of each group. These insights can help businesses develop targeted
marketing strategies, offer personalized services, and allocate resources more effectively.
Additionally, the project highlights the importance of data preprocessing, feature selection, and
model evaluation in real-world data science tasks. This research demonstrates that clustering
algorithms like K-Means can extract meaningful patterns from unlabeled data and play a vital role
in decision-making across various industries. The project serves as a foundational learning
experience in unsupervised machine learning for second-year students, offering practical exposure
to key concepts like clustering, distance metrics, data visualization, and business intelligence.

Keywords: Customer segmentation; K-Means clustering; Machine learning;
Unsupervised learning; Data science

# Corresponding author’s email address: jeeviteshsinghthakur007@gmail.com

23| TRACK 1 - International Conference on Advancing Sustainability Through Emerging Technologies in Data Science,
Artificial Intelligence, Cloud Computing, and Machine Learning Perspectives



rarth - 3058
10" AI-Driven Innovations in Engineering, Health Sciences, and Sustainability
ISBN No.: 978-81-964426-1-3

Organised by RUNGTA COLLEGE OF ENGINEERING AND TECHNOLOGY, BHILAI

28 — 29 June 2025 o A

-

| 0060 | Analysis of Survillance and Attacking Drone

Shreyansh Ward!, Shaziya Islam!, Rubi Kambo!
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India-490024

ABSTRACT:

Over the past few years, the Chhattisgarh Armed Forces have been threatened by a serious
security issue in the form of false emergency calls from hostile areas. Such misleading calls
trap the forces into ambushes, sometimes even before they arrive at the destination. This
regular threat has caused heavy casualties and operational losses. To meet this challenge,
this research suggests the creation of an advanced attacking and surveillance drone system
for route scouting, threat detection, and quick response, The main aim is to create a drone
that can autonomously prowl suspected areas, identify potential ambuscades through
thermal and HD cameras, and neutralize threats if needed. The approach includes the
combination of GPS-based autonomous navigation, Al-driven object and heat signature
detection, real-time data relay, and payload system with the ability to dispense smoke
screens or non-lethal countermeasures. Simulator runs in the field were used to evaluate
the performance of the drone in environments analogous to trouble-torn areas in
Chhattisgarh, The salient finding proves that the drone is able to identify the presence of
humans at safe distances, communicate intelligence in real-time, and reduce personnel
exposure. In summary, the envisioned drone system provides an inexpensive, effective,
and safer solution for pre-patrol reconnaissance and battle support, thus optimizing the
strategic capabilities of military forces in adverse environments

Keywords: Chhattisgarh Armed Forces, advanced attacking and surveillance drone
system
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| 0061 | Turning Plastic Waste into Sustainable Urban

Development
Krishn Bhardwaj'#, Shaziya Islam', Akshay Kumar!
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India-490024

ABSTRACT:

The escalating crisis of plastic waste, coupled with rapid urbanization, necessitates
transformative solutions that align environmental management with sustainable
development goals. This study investigates the feasibility of converting post-
consumer plastic waste into functional building materials for use in sustainable
urban infrastructure. Employing a mixed-methods research design, we combined
material engineering experiments with case study analysis. Laboratory trials tested
mechanical, thermal, and environmental properties of composite materials made
from recycled plastics, while global case studies (from India, Kenya, and the
Netherlands) provided context on scalability, policy integration, and community
impact.

Results indicate that plastic-derived construction materials—such as interlocking
bricks, pavers, and roofing panels—demonstrate comparable strength and
insulation properties to conventional alternatives, with reduced carbon footprints
and production costs. Case studies revealed that such innovations not only divert
waste from landfills and waterways but also generate green jobs and support
circular economy models in underserved communities.

Keywords: Sustainable construction, Circular economy, Plastic waste management,
Urban resilience, Green infrastructure, Recycled plastic composites, Eco-innovation,
Low-carbon materials
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| 0062 | Exploring Technological Revolution and
Adoption for Blockchain Technology with its Potential
Fit for Sustainable Societal and Environmental Changes
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Tripti Sharma®, Huma Khan®
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ABSTRACT:

Blockchain technology has become a revolutionary advancement with broad ramifications for
many industries. It is an open-source, decentralized digital ledger that securely records and verifies
network transactions. This paper reviewed and examines the foundational features of blockchain
technology and how they have a significant influence on technological adoption. The blockchain
has significant effects on societal and environmental changes that are sustainable. It addresses
important issues such as patient privacy, data security, and interoperability. Blockchain enables
secure medical record exchange and management, maintaining data integrity and giving healthcare
professionals access to patient data in real time. Additionally, it makes clinical trials, drug tracing,
and the detection of fake pharmaceuticals easier. First and foremost, blockchain has changed the
financial sector. Blockchain-based cryptocurrencies have replaced conventional fiat money as a
viable alternative. It enables effective international payments, unbanked people's financial
inclusion, and the potential for decentralized finance (DeFi) applications. Additionally, Innovation
in many different areas, such as energy, supply chains, real estate, intellectual property, and more,
has been spurred by blockchain technology. Because of its decentralized structure, cryptographic
security, and trustless environment, entrepreneurs and developers have been motivated to consider
new ideas and develop original applications. In conclusion, blockchain technology has a huge and
diverse impact on how technologies are adopted. It challenges conventional systems, increases
productivity across industries, and enhances security.

Keywords: Keywords: Interoperability; Decentralization; Security; Digital Assets;
Secure Sharing; Healthcare; Cryptocurrency
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| 0063 | AI-Powered Autonomous Robotic System for
Intelligent Vehicle Insurance Assessment and Fraud
Detection
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Madhuri Gupta!, Padmavati Shrivastava'
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ABSTRACT:

This paper presents an advanced, field-deployable Al-driven robotic system engineered to
revolutionize vehicle loss assessment and fraud detection. The system integrates an articulated
robotic arm with high-resolution visual, LiDAR, infrared, and thermal sensors to capture
multidimensional damage data, while IoT-enabled modules retrieve real-time telemetry from
vehicle systems. Utilizing encrypted data processing and machine learning algorithms, the system
performs causal and spatial analysis to identify inconsistencies between claimed and observed
accident data. A block chain-based ledger ensures the immutability and transparency of all
transactions, enhancing trust and regulatory compliance. Through autonomous navigation, real-
time decision-making, and predictive analytics, the system not only streamlines the insurance
workflow but also elevates its precision and reliability. This intelligent robotic platform represents
a significant advancement toward digitizing and automating insurance operations, reducing fraud,
and ensuring equitable outcomes for all stakeholders.

Keywords: Machine learning, thermal sensing, blockchain, multi-sensor fusion, real-
time data encryption, predictive analytics
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| 0064 | Automated Segmentation of Chest X-ray
Images: Evaluating the Efficacy of Deep Learning
Architecture

Kushangi Atrey!, Padmavati Shrivastava', Rahul Godara'*, Sakshi Sinha!,
Rohan Kumar!, Sonal Raj!
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ABSTRACT:

Precise and timely segmentation of COVID-19 affected areas in X-ray scans is essential for clinical
management, disease burden estimation, and proper treatment of the disease. The need for
automated and reliable methods is highlighted by the time-consuming manual approach performed
by radiologists. Despite the promise shown by deep learning, particularly U-Net-based
architectures, and accurately segmenting heterogeneous infection areas with often undefinable
boundaries remains a challenge. This paper investigates a sophisticated deep-learning architecture
that integrates residual learning ideas and attention mechanisms for automated COVID-19 infection
segmentation. The study made use of the publicly available dataset on which various data
augmentation techniques were applied during the training phase. Several performance metrics were
evaluated for the segmented outputs including accuracy (95.79%), Dice Coefficient (83.29%),
Jaccard Index (84.53%), and Area under ROC Curve (0.98). Furthermore, the Grad-CAM
visualizations identified the model's attention on clinically pertinent pathological areas. The results
show that the proposed architecture efficiently and powerfully enables automatically segmenting
COVID-19 infections from X-ray scans. This will help the radiologists with patient assessment and
treatment by simplifying their clinical procedures.

Keywords: COVID-19; Chest X-ray; Deep Learning; Image Segmentation; residual
network.
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| 0069 | The Role of Artificial Intelligence in
Transforming Healthcare
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ABSTRACT:

Artificial intelligence (Al) is transforming operational efficiency, diagnostics, treatment, patient
care, and healthcare itself. More accurate disease detection, predictive analytics, and personalized
medicine made possible by Al-driven technologies including natural language processing and
machine learning algorithms are helping to enable Radiologists can more precisely find anomalies
with Al-powered imaging systems, so enhancing early diagnosis of diseases including cancer. Al
also helps with drug discovery by rapidly advancing research and development from massive data
analysis. By means of smart electronic health records and virtual health assistants, artificial
intelligence is also revolutionizing patient management, so enhancing accessibility and lowering
administrative workload. Driven by artificial intelligence, robotic surgeries let minimally invasive
treatments with improved accuracy. Furthermore, remote consultations made possible by Al-driven
telemedicine help to close gaps in healthcare access. In spite of its great promise, artificial
intelligence in healthcare has ethical questions, data privacy issues, and strong regulatory
framework needs. Widespread acceptance depends on ensuring Al systems are open, fair, and safe.
As artificial intelligence develops, it promises to maximize healthcare delivery, enhance patient
outcomes, and lower costs, so enabling global access and efficiency of quality healthcare.

Keywords: Health Care; Technology; Artificial Intelligence; AI-driven telemedicine
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|0076] Emotion-Aware Social Media Feed with Real-
Time Emotion Recognition to Enhance Mental Health
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ABSTRACT:

Social media now plays a crucial role in everyday life by offering channels for exchanging
information, communicating, and expressing oneself. However, users' mental health can be
severely impacted by excessive and uncontrolled exposure to emotionally upsetting or negative
content, which can result in social isolation, stress, anxiety, and despair. Conventional social media
platforms frequently lack emotional intelligence and are ill-prepared to react to users' emotional
states in a dynamic manner. In order to provide a customized and emotionally responsive user
experience, this project suggests an Emotion-Aware Social Media Feed that makes use of real-time
emotion recognition. The system can determine users' emotions while they engage with material
by combining technologies including speech tone detection, natural language processing (NLP),
and facial expression analysis. The platform prioritizes and curates’ information based on these
emotional insights, limiting exposure to potentially dangerous content and encouraging postings
that are uplifting, relaxing, or motivational when distressing indications are identified. Promoting
emotional awareness, improving digital well-being, and offering early help or treatments when
needed are the objectives. Furthermore, the system prioritizes ethical aspects such as fairness across
various demographic groups, secure data handling, and informed user permission. In order to create
better social media connections, this project intends to turn passive content consumption into an
emotionally intelligent and mentally supporting experience by fusing artificial intelligence with
affective computing concepts

Keywords: Emotion recognition, mental health, affective computing, personalized
social media, digital well-being.
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|0077| AI-Driven Infant Voice Analysis for Early
Diagnosis of Health Issues
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ABSTRACT:

The well-being and health of infants have long been a primary concern for caregivers and healthcare
professionals. The inability of infants to communicate effectively through conventional means
often leads to challenges in early detection of discomfort, health issues, or emotional states. This
paper introduces an innovative voice-based monitoring system for infants, empowered by cutting-
edge artificial intelligence (Al) technologies, aimed at revolutionizing infant care. The voice-based
monitoring system utilizes Al algorithms to analyse and interpret the vocalizations and sounds
emitted by infants, providing real-time insights into their emotional and physical states. Through
this advanced analysis, caregivers can promptly respond to the infant’s needs, whether related to
hunger, discomfort, or potential health concerns. This system offers a novel and non-intrusive
approach to infant monitoring, reducing the stress and uncertainty that often accompany
parenthood.[1] We delve into the technical intricacies of this system, discussing the Al algorithms
used for voice analysis and pattern recognition. Furthermore, we present the results of a
comprehensive study conducted to evaluate the system’s effectiveness in diverse real-world
scenarios, highlighting its accuracy in detecting and classifying infant vocalizations. The findings
demonstrate the potential of this technology to enhance the quality of infant care significantly.
Ethical considerations are a central focus of this research, emphasizing the importance of data
privacy, security, and responsible Al development. We explore the ethical dimensions of Al-
powered infant monitoring, addressing concerns related to data collection and potential misuse of
sensitive information. We advocate for a balanced approach that combines the benefits of
technology with the warmth and care of human interaction.

Keywords: Voice Based Monitoring System, Artificial Intelligence, Voice Analysis,
Voice Pattern Recognition.
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|0080| Preventing Heart Disease in India: A Holistic
Approach to Early Detection and Lifestyle Modification
Approach to Early Detection and Lifestyle Modification
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13456 Department of Computer Science & Engineering -Data Science ,Rungta College of Technology,

Bhilai, India-490024
2Professor in Department of Pulmonary Medicine- AIIMS RAIPUR, Raipur, India-492099

ABSTRACT:

Heart attacks have quietly become one of the leading causes of death in India. With growing
urbanization and lifestyle shifts—Ilike unhealthy diets, lack of physical activity, high stress,
smoking, and alcohol consumption—heart disease is now a major public health concern. Even
though modern treatments exist, prevention is still a big challenge, especially due to limited
awareness and poor access to healthcare in many parts of India. Our study aims to explore how
heart attacks can be prevented through simple yet impactful lifestyle changes. To ensure our
approach is practical and medically sound, we developed a heart disease detection and prevention
project combining technology and clinical insight. As part of our research, we visited AIIMS
Raipur and consulted Ajoy Kumar Behera, an expert in cardiovascular and pulmonary health. His
vast experience gave us a deeper understanding of how common lifestyle habits in India can be
modified to reduce heart disease risk. With his guidance, we identified ten key preventive
strategies: regular physical activity, heart-healthy diets, stress management, proper hydration,
avoiding tobacco and alcohol, adequate sleep, regular health check-ups, maintaining healthy
weight, and giving attention to mental and spiritual well-being. Behera emphasized that these
simple, everyday choices can go a long way in protecting the heart. This paper highlights the
importance of making preventive care accessible and relatable for Indian communities. By
encouraging such habits through awareness and education, we can lower the number of heart
attacks and create a healthier future. Our project not only spreads awareness but also offers a
roadmap for individuals and policymakers to prioritize heart health in a culturally meaningful way.

Keywords: Heart Attack Prevention, Cardiovascular Disease, Lifestyle Modification,
Preventive Healthcare, AIIMS Raipur, Ajoy Kumar Behera, Public Health Strategy in
India.
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| 0082 | IoT-Based Drone Projects

Gaurav Kumar Nahak !, Shaziya Islam?, Jeevitesh Singh Thakur *
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India-4900240

ABSTRACT:

The integration of Internet of Things (IoT) technology with drones has created a transformative
convergence, expanding capabilities across multiple domains. IoT-enabled drones combine
wireless communication, embedded sensors, cloud computing, and real-time analytics to form
intelligent aerial systems capable of autonomous operation and remote monitoring. Their
architecture typically includes sensor arrays (e.g., cameras, LiDAR, environmental sensors),
onboard processing units, connectivity modules (4G/5G, Wi-Fi, LoRaWAN), and cloud-based
control systems for data-driven decision-making. These drones are widely applied in precision
agriculture (crop monitoring, targeted pesticide use), infrastructure inspection (power lines,
bridges, solar farms), environmental monitoring (forest health, pollution tracking), logistics
(delivery of medical and commercial goods), and emergency response (search and rescue, disaster
assessment). Functioning as mobile sensor hubs, they collect, process, and transmit data while
executing pre-defined or adaptive flight patterns. However, several challenges hinder widespread
deployment. These include limited battery life, regulatory restrictions on autonomous operations,
data security vulnerabilities, bandwidth limitations for real-time high-definition video, and
integration issues with existing loT frameworks. Ongoing research aims to address these challenges
through energy-efficient flight systems, edge computing for local data processing, secure
communication protocols, and standardized integration frameworks.

As technology advances, lIoT-enabled drones will become more autonomous, efficient, and
versatile—enhancing data collection, enabling adaptive behaviors, and unlocking new applications
that leverage aerial mobility and intelligent sensing.

Keywords: :  Internet of Things (IoT), Drones, Autonomous Systems, Wireless
Communication, Real-time Data Analytics, Precision Agriculture, Environmental
Monitoring, Infrastructure Inspection, Edge Computing, Sensor Integration.
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| 0085 | Predicting Mental Health and Academic
Outcomes from Social Media Usage using Machine
Learning

Nitesh Kumar ¥, Shaziya Islam, Rupesh Kumar, Muskan Bharti
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ABSTRACT:

Social media has become a vital part of students' lives, influencing both their mental health and
academic performance. While it offers benefits like communication and learning, excessive use
may lead to stress, anxiety, poor concentration, and lower academic outcomes. This project uses
data science techniques to explore how social media habits affect student well-being and
performance. Data is collected via surveys and usage logs, covering screen time, emotional state,
sleep patterns, and grades. After preprocessing, exploratory data analysis (EDA) helps identify key
patterns and correlations. Tools like Python, Pandas, Matplotlib, and Seaborn are used for analysis
and visualization. Sentiment analysis through NLP techniques is applied to text data to detect
emotional impact. Machine learning models such as logistic regression and decision trees are used
to predict mental stress and academic decline based on usage behavior. The aim is to derive insights
that help in promoting balanced social media use and supporting students' mental health and
academic success.

Keywords: using social media, mental health, sentiment analysis, machine learning
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| 0086 | Customer Segmentation Using K-Means
Clustering

P . Jayant kumar, Shaziya Islam , Jeevitesh Singh Thakur
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ABSTRACT:

Smart Water Management System Based on Household Size, The Smart Water
Management System addresses water scarcity by regulating water usage according to the
number of individuals and animals in each household.

**Main Goals:** - Conserve water - Minimize waste - Ensure fair distribution through
automation The system utilizes IoT tools, including flow sensors and microcontrollers
(Arduino or Raspberry Pi), to monitor and control real-time water consumption. It
calculates a daily water quota based on registered household data. When the limit is
reached, users are alerted, or water flow is temporarily restricted. Users and authorities can
monitor consumption patterns via cloud integration and mobile apps.

*Data Collection:* Households register the number of people, pets, and livestock to
determine a daily water allowance.

*Hardware Setup:*Flow sensors monitor usage, while microcontrollers process data
against daily limits. Additional sensors can monitor storage tanks, and automated valves
manage water flow.

*Monitoring and Control:*The system tracks usage continuously. If limits are exceeded, it
sends alerts and reduces water supply. Users can request temporary extensions in
emergencies.

*IoT and Cloud Integration:*Connection to a cloud server allows for real-time monitoring
and notifications about usage trends, accessible by local authorities to improve water
management.

*Impact:* In urban areas, the system curtails excessive use, while in rural areas, it promotes
sustainable practices and aids in water delivery planning, fostering awareness of
conservation.

Keywords: Smart Water Management System, Water scarcity, Water conservation, Fair
distribution, Sustainable practices, Real-time monitoring
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ABSTRACT:

In an era marked by rapid industrialization and urban expansion, a substantial amount of energy is
lost through heat, motion, and organic waste. Recovering this otherwise wasted energy presents a
promising and sustainable approach to addressing the growing global energy demand while
reducing environmental impact. Energy recovery involves the capture and conversion of residual
energy into usable forms, enhancing overall energy efficiency. Advanced techniques such as waste
heat recovery, biogas production from organic matter, waste-to-energy incineration, piezoelectric
systems, thermoelectric generators, and regenerative braking systems have emerged as effective
strategies for energy conversion across diverse sectors. These technologies not only optimize
energy utilization but also promote environmentally friendly solutions in transportation, industrial
operations, and urban infrastructure. This paper examines the underlying principles,
methodologies, and practical applications of waste energy conversion, emphasizing its role in
fostering sustainable energy systems and supporting long-term environmental objectives

Keywords: Energy recovery, Waste-to-energy, Energy efficiency, Sustainable energy,
Waste heat recovery, Biogas production, Thermoelectric generators, Regenerative
braking, Environmental impact.
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Jyoti Upaddhyay'#, Farhat Anjum?, Chetna Sahu®, Bindu Kashyap*
Author Affiliations

1234 Department of Computer Science and Application, GD Rungta College of Science and Technology,
Bhilai, India-490009

ABSTRACT:

The fast expansion of urban transportation has considerably contributed to the rise in carbon
emissions, creating serious environmental and public health risks. With an emphasis on improving
sustainability in urban mobility systems, this study investigates the use of artificial intelligence (AI)
in anticipating and lowering carbon footprints associated with transportation. In order to anticipate
carbon output with high accuracy, the research integrates a variety of datasets, such as vehicle
density, fuel consumption patterns, traffic flow, and emission coefficients, using sophisticated
machine learning and deep learning models. By collecting data related to traffic volume, vehicle
types, and fuel usage in Bhilai, Chhattisgarh, the research builds a basic Al model capable of
forecasting emission levels based on real-world factors. The proposed framework demonstrates the
transformative potential of Al in driving data-informed, low-carbon transportation systems. Initial
results show that Al models can help estimate emission trends with reasonable accuracy, providing
a foundation for further research and policy development in low-carbon transportation systems.

Keywords: Artificial Intelligence (Al),Carbon Emissions, Emission Prediction,
Machine Learning, Sustainable Mobility
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ABSTRACT:

The Internet of Things (IoT) is a global network of "smart devices" that can communicate with
users and other systems as well as detect and connect to their environment. One of the main issues
of our time is air pollution worldwide. Current monitoring technologies are less sensitive, less
precise, and need analysed in a lab. Better monitoring mechanisms are therefore required. We
suggest a three-phase air pollution monitoring system to address the issues with current systems.
Gas sensors, an Arduino IDE, and a Wi-Fi module were used to create an Internet of Things kit.
To monitor air pollution, this device can be physically positioned in different cities. Data from the
air is collected by the gas sensors and sent to the Arduino IDE. Through the Wi-Fi module, the
Arduino IDE sends the data to the cloud. Additionally, we created the IoT- Mobair Android app,
which allows users to get pertinent cloud-based air quality data. In the event that a user is heading
somewhere. The entire route's pollution level is forecast, and if it is excessively high, a warning is
shown. The suggested solution is comparable to Google Maps' navigation app or Google traffic.
Additionally, future air quality index (AQI) levels can be predicted using air quality data.

Keywords: Global Positioning System (GPS), Sensors, Cloud, Android, Distributed
Systems, Air Pollution Monitoring System, Air Quality Index (AQI), and Air Pollution
Safe Route.
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| 0101 | Deep Learning For Enhanced Early Disease
Detection Through Al-assisted Medical Image Analysis
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ABSTRACT:

For better patient outcomes and survival rates, early and accurate disease recognition is important.
However, manual medical image analysis is frequently difficult, inflexible, and prone to human
error. Through the analysis of medical pictures, the present research deals with the applications of
deep learning—more specifically convolutional neural networks, or CNNs—for improved and
automated early disease identification. Training a complex CNN model on big, annotated datasets
of medical images—including those from a variety of technologies (such as X-rays, MRIs, and CT
scans) and disease categories—is the technique suggested. Image quality is improved and
standardized with preprocessing techniques. After learning complex clinical traits, the trained
model can detect minor abnormalities that are suggestive of early-stage diseases with high
sensitivity and specificity. The goal of this Al-assisted system is to give doctors and radiologists a
strong tool for quicker and more accurate diagnosis. The technology may be able to minimize inter-
observer variability, speedup treatments, and cut down on diagnostic delays by identifying
worrisome areas and offering probabilistic evaluations. In order to improve patient care and public
health through early disease diagnosis, the study will assess the model's performance on difficult
datasets and investigate its potential for integration into clinical processes.

Keywords: Deep learning, early disease detection, medical image analysis, Al,
convolution neural networks, clinical integration.
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ABSTRACT:

Breadth-First Search (BFS) is a fundamental graph traversal algorithm used extensively in
computing the shortest path in un-weighted graphs. This paper presents the implementation of BFS
tailored for shortest-path computation and analyses its performance in terms of time complexity,
memory usage, and effectiveness across different graph densities and structures. The study
demonstrates that BFS is an optimal algorithm for un-weighted path finding, offering predictable
performance and simplicity. Experimental results reinforce theoretical claims and provide insights
into practical implications and optimizations.

Keywords: Breadth-First Search (BFS), Graph traversal, shortest path, Un-Weighted
graphs, Algorithm optimization, Path finding, Time complexity
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ABSTRACT:

Watching India’s forest borders — especially in areas like the Northeast — is very difficult. The
trees are thick, there’s no clear view, and intruders can sneak in quietly. In this project, we are
building a smart system that can listen to sounds in the forest (like footsteps, vehicles, or drones)
and use artificial intelligence (AI) to figure out if there is a possible threat. We use small
microphones placed in the forest that constantly record natural sounds. These sounds are then
analyzed by a tiny Al computer placed nearby, which has been trained to tell the difference between
normal forest sounds (like birds or wind) and unusual 1 sounds (like people or drones).

If the system hears something suspicious, it will:

. Immediately send an alert to the army or control center
. Show the location of the sound on a map
. Work even in areas with poor mobile network using low-power communication

This system is low-cost, weather-proof, and easy to install in remote areas. It helps the army keep
watch silently and safely without needing to be physically present everywhere. This idea brings
together Al, sound detection, and smart communication to improve border safety.

Keywords: Border security; acoustic sensors; real-time surveillance; explainable
artificial intelligence; deep learning; threat detection
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ABSTRACT:

Precise time-series prediction is essential in applications ranging from finance to energy, where the
decision heavily depends on the capacity to forecast changing temporal patterns. Popular models
such as ARIMA, Prophet, and LSTM have performed satisfactorily but are usually not adequate in
capturing long-range dependencies and coping with irregular or multivariate series. Transformer-
based architecturs, initially used for natural language processing, have recently been found useful
for modeling long-term dependencies and scaling well to large datasets. This has provided new
possibilities for their use in time-series forecasting tasks. This review explores recent
developments and new trends in the application of Transformer models to time series forecasting,
with specific focus on their use in energy systems and financial markets. We review a number of
specialized variants of the Transformer—Informer, Autoformer, and Temporal Fusion Transformer
(TFT)—and how they specifically handle domain-specific forecasting difficulties like seasonality,
multi-horizon forecasting, and high-frequency noise. In addition, we offer a comparative analysis
of primary model architectures, learning processes, benchmarking datasets, and performance
metrics widely utilized in these applications. We also discuss existing limitations, such as model
interpretability, sparsity of data, and real-time deployment restrictions, and highlight research
opportunities in the future, notably in enhancing efficiency and domain adaptation. Lastly, we
briefly sketch the potential of these technologies to serve towards Sustainable Development Goals,
in particular SDG 7 (Affordable and Clean Energy) and SDG 8 (Decent Work and Economic
Growth).

Keywords: Breast cancer; ultrasound; explainable artificial intelligence; deep learning
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ABSTRACT:

In this age of digital transformation, consumer reviews have evolved into the most important source
for gauging public opinion, which can ultimately affect consumer purchasing behavior and
production. This study aims to utilize sentiment analysis in deriving useful information from
Amazon product reviews based on the VADER (Valence Aware Dictionary and Sentiment
Reasoner) sentiment analysis tool. VADER is a rule- and lexicon-based model particularly
developed to assess sentiments in social media and product review text. In the current research, we
process a huge dataset of text reviews systematically, calculate sentiment polarity scores, and label
them as positive, negative, or neutral. Keyword filtering based on keywords is also employed to
investigate consumer attitude on certain product features like battery life, quality, and value. The
results indicate that there is a high correlation between sentiment scores and user ratings, thus
serving as evidence that VADER can capture consumers' perception adequately. In this study we
also utilize state-of-the-art visualization methods—e.g., violin plots, histograms, and pie charts—
to clarify sentiment distributions and rating tendencies. Overall, the results illustrate the
effectiveness of VADER, a quick and lightweight tool for opinion mining in e-commerce, and
valuable insights for manufacturers, retailers, and policymakers trying to maximize user experience
and product quality.

Keywords: Sentimental Analysis; Natural Language Processing; Amazon Review;
Sentiment Visualization; Keyword-Based Sentiment Filtering; VADER
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ABSTRACT:

The rapid growth of high-frequency trading (HFT) necessitates robust, real-time fraud detection
systems to combat market manipulation. While traditional machine learning methods struggle with
sequential financial data, deep learning architectures like Long Short-Term Memory (LSTM)
networks and Transformer models offer promising solutions. This paper presents a comprehensive
benchmark comparing Transformer-based models (e.g., BERT, TimeSformer) against LSTMs for
fraud detection in HFT environments, utilizing a large-scale dataset of 5 million+ HFT transactions
from both synthetic and real-world NYSE/NASDAQ sources. Our evaluation metrics include
precision, recall, latency, and computational efficiency, revealing that Transformers achieve
superior 94.5% precision in detecting spoofing and layering attacks (outperforming LSTMs by
6.2%), while LSTMs demonstrate 20% lower inference latency - a critical advantage for ultra-low-
latency trading systems. To bridge this performance gap, we propose a novel hybrid LSTM-
Transformer architecture that reduces false positives by 12% compared to standalone models while
maintaining operational efficiency. These findings provide financial institutions with actionable
insights into the accuracy versus speed trade-offs in real-world HFT surveillance applications,
addressing significant gaps in current fraud detection literature. The study not only establishes a
practical roadmap for deploying deep learning in financial security systems but also identifies
future research directions including adaptive online learning and quantum-enhanced neural
networks for further optimization of real-time trading surveillance.

Keywords: Transformers, LSTMs, Financial Fraud Detection, High-Frequency
Trading, Deep Learning Benchmarking
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|0137|Yoga and Artificial Intelligence: Yoga Pose
Detection and Guidance Through an Al
Kavita!:#, Chetna Sahu?, Jaspreet Kaur®, Shweta Singh*,Varsha Yadav®
,Farhat Anjum®,
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ABSTRACT:

The integration of progressed machine learning strategies into human posture estimation has
opened unused conceivable outcomes for improving yoga hone. The later advancements in yoga
posture discovery frameworks, with a centre on profound learning approaches such as exchange
learning utilizing the VGG19 convolutional neural organize. These frameworks offer real-time
criticism on pose arrangement, empowering professionals to make strides their frame, maintain a
strategic distance from wounds, and develop their hone. The utilize of pre-trained models fine-
tuned on commented on yoga posture datasets has appeared promising comes about in precisely
classifying and localizing postures in both pictures and video outlines. Past specialized execution,
the checked on frameworks emphasize user-centric plan, openness, and moral contemplations,
making them appropriate for sending in yoga studios, wellness centers, and individual wellness
schedules. This survey highlights the noteworthy potential of posture estimation innovations to
advance physical and mental well-being and recommends headings for future inquire about in
creating comprehensive, natural, and compelling Al-assisted yoga devices.

Keywords: Human Pose Estimation, Yoga Pose Detection, Deep Learning, , Real-time
Feedback, Posture Alignment, Pre-trained Models, Computer Vision, Wellness
Technology, User-Centric Design.
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Things (IoT)” : A literature review
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Shweta Singh®
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ABSTRACT:

In recent years, the integration of the Internet of Things (IoT) in public infrastructure has opened
new pathways for smarter, cleaner, and more sustainable living environments. This paper presents
a dual-faceted approach that leverages IoT technology for efficient waste management and
optimized energy usage in public spaces. Firstly, we propose an loT-based smart dustbin system
designed to automate waste monitoring and collection. The system detects the fill level of the
dustbin and alerts the concerned authorities when it reaches maximum capacity, ensuring timely
cleaning. This not only reduces manual labour and delays in waste disposal but also contributes to
a healthier environment by minimizing the risk of disease caused by unmanaged waste.
Furthermore, the system supports the goals of the Swachh Bharat Mission by promoting cleanliness
and accountability in waste management through automated reporting and battery-powered
operation. Secondly, the paper addresses energy inefficiency in public and shared spaces, where
electrical appliances are often misused due to a lack of energy awareness. We explore an loT-
enabled framework that embeds intelligence into everyday appliances, such as a capsule-based
coffee machine, to monitor usage patterns and adapt their operation accordingly. By providing
persuasive feedback to users and optimizing energy consumption using machine learning models,
the system reduces unnecessary CO: emissions and promotes sustainable behaviour. The proposed
solutions collectively demonstrate the potential of IoT in creating smarter urban systems that
enhance public health, environmental sustainability, and energy efficiency.

Keywords: Internet of Things, CO: emissions
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|0139|Unleashing of audit script for windows and linux
OS to verify CIS Benchmark

Atharva Gehlot!*, Abhinandan Patidar', Himani Namdeo', Ankit
Chouhan'
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ABSTRACT:

This problem addresses the crea® on of automated audi© ng scripts of Windows and some Linux
Distribu© ons according to the CIS benchmarks. The objecO© ve is to improve security adherence
and management by verifying computer systems against these security configura® ons that have
been defined within the industry. With the rising need for cybersecurity and that is the reason
compliance with benchmarks such as those from CIS is important. The varia© ons of environments
especially with respect to the different opera© ng systems being used such as Windows and Linux
requires a consistent yet efficient way of audi© ng and ensuring compliance to these security
standards. Scripts were conceived and evaluated on the Windows and Linux opera© ng systems.
The approach took the form of CIS benchmark requirements as tasks to be executed on and within
these opera© ng systems in this case checking configura© on set ngs and permissions depth. The
audit scripts made it possible to discover the deficiencies and areas of use, which were out of
compliance, and remedial acO ons taken on these areas where possible. To a large extent, Ome and
blue level complexity rela® ng to manual audi© ng were eliminated and opera© onal efficiency
and security were improved on the two systems. Ensuring security compliance is one of the
challenges that comes in as more and more organiza® ons move towards adop© ng mul© -OS
environments. These scripts provide an effecO ve strategy to comply with the requirements of CIS
in different environments.

Keywords: CIS Benchmark, audit script, Windows , Linux, PowerShell, Shell scripting,
cybersecurity, security compliance, automation, firewall, password policy, system
pdates, security configuration, audit logging,
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ABSTRACT:

Earthquake prediction remains one of the most challenging problems in geo-science due to the
complex and nonlinear nature of seismic activities. In recent years, advancements in artificial
intelligence (Al), particularly deep learning, have opened new possibilities for early and accurate
detection of earthquakes. This study proposes a deep learning-based approach using Convolutional
Neural Networks (CNNs) and Long Short-Term Memory (LSTM) networks to analyze seismic
waveform data and predict potential earthquake events. The model is trained on historical seismic
datasets collected from global earthquake databases and is designed to detect patterns in time-series
signals that precede significant seismic events. Experimental results demonstrate that the proposed
model achieves high accuracy in distinguishing between normal ground motion and pre-earthquake
tremors. This approach enhances early warning capabilities and has the potential to significantly
reduce disaster impacts by providing timely alerts. The study also explores the interpretability of
the model's predictions using explainable Al techniques, thereby increasing trust and usability
among geo-scientists and decision-makers.

Keywords: Convolutional Neural Networks; Long Short-Term Memory: AI Techniques
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ABSTRACT:

As artificial intelligence systems handle increasingly complex reasoning tasks, their ability to
process extended input sequences remains a critical challenge. This study evaluates the reasoning
capabilities of various open-source large language models, including state-space architectures and
recurrent frameworks, under varying input lengths. Using a controlled dataset, we investigate
performance degradation, reasoning failures, and the impact of structured prompting. Our results
reveal key limitations in long-context comprehension, highlighting gaps in information retention
and instruction adherence. These findings underscore the need for improved architectures and
adaptive learning strategies to enhance multi-hop reasoning in large-scale Al systems.

Keywords: Large Language Models, Long-context Reasoning, State Space Models,
RWKV, Mamba, FLenQA, Multi-hop Inference, Attention Mechanisms
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| 0155| Al-based Proctoring System for Online Exams

Prabhjeet Kaur'#, Aranpreet Singh Saini?
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ABSTRACT:

With remote learning and online exams on the rise, maintaining exam integrity is a pressing
concern. Manual methods of proctoring in conventional settings are neither scalable nor effective
in virtual environments. This project envisages an Al-powered Proctoring System that utilizes
computer vision and machine learning algorithms to automate and augment online examination
supervision. The system makes use of live face detection, face recognition, and eye-gaze tracking
to verify the candidate and observe behavior during the entire length of the exam. It also makes use
of object detection and audio analysis for identifying unauthorized devices, multiple faces, or
background voices, which can be used as indicators of cheating attempts. The system automatically
marks and logs any suspicious activities for examination. Through the integration of deep learning-
based models like Convolutional Neural Networks (CNNs) for video testing and Natural Language
Processing (NLP) for voice anomaly detection, the system provides a secure, scalable, and
economical online test environment for a cost-effective alternative to human invigilation. The
system does not only reduce the reliance on human invigilators but also increases the fairness and
integrity of remote tests.

Keywords: Artificial Intelligence (A1),Online proctoring, Eye gaze tracking, Facial
recognition, Automated invigilation.
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Super-Resolution with Deep Neural Network
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ABSTRACT:

Image super-resolution (SR) has gained significant attention in recent years due to its potential
applications in medical imaging, satellite imagery, and video enhancement. This paper explores
progressive learning strategies to enhance the performance of deep neural networks (DNNs) for
image super-resolution. By incrementally increasing the complexity of training tasks, our approach
allows networks to better generalize across varying image scales and noise levels. We propose a
novel framework that integrates multi-stage training, dynamic loss functions, and attention
mechanisms to progressively refine image details while preserving contextual integrity.
Experimental results demonstrate that the proposed method outperforms state-of- the-art SR models
on popular benchmarks, achieving supe- rior performance in terms of both PSNR and SSIM
metrics. Furthermore, our approach shows robustness in handling real- world images with diverse
degradations, establishing its utility in practical applications.

Keywords: Image Super-Resolution; Progressive Learning; Deep Neural Networks;
Attention Mechanisms; PSNR; SSIM; Multi-Stage Training, Image Restoration.
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ABSTRACT:

The quick development of deep learning-based synthetic media production has made deepfake
detection an important research topic. False information by deepfakes causes serious threats to
Security and privacy. It may alter audio, video, and images to produce incredibly lifelike fakes.
There are many deepfake detection methods are examined in this literature review, which are
divided into three categories” deep learning, watermarking, and blockchain”. The difficulties with
datasets, generalization, and the adversarial robustness of detection models are also covered. Many
developments have been done such as multimodal detection frameworks, interpretable explainable
Al, and the effect of generative adversarial networks (GANs) on detection effectiveness are
highlighted in the study. Lastly, open challenges and future research areas are described to improve
deepfake detection's scalability, performance, and practicality.

Keywords: Deepfake detection, systematic literature review, Deep learning,
Watermarking, Blockchain, Dataset
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Superhuman Al with Human Intent
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ABSTRACT:

As artificial intelligence systems surpass human-level performance in increasingly complex
domains, ensuring their alignment with human intent becomes a critical challenge. Scalable
oversight refers to methods that enable humans to effectively supervise and guide Al systems, even
when those systems operate beyond human comprehension. This paper explores emerging
techniques for scalable oversight, including debate, recursive reward modelling, and human-Al
collaboration frameworks. We analyze the strengths and limitations of these approaches in
maintaining robust alignment while minimizing risks from mis generalization or deceptive
behaviors. Additionally, we investigate the role of interpretability tools and automated alignment
verification in enhancing oversight scalability. Through case studies in reinforcement learning and
large language models, we demonstrate how these techniques can improve Al safety without
imposing prohibitive human labour costs. Our findings highlight promising directions for future
research, emphasizing the need for adaptive oversight mechanisms that evolve alongside Al
capabilities. This work contributes to the broader discourse on Al alignment by providing a
systematic evaluation of scalable oversight strategies, offering insights for researchers and
practitioners aiming to develop safer, more reliable superhuman Al systems.

Keywords: AI alignment, scalable oversight, superhuman Al, human intent,
reinforcement learning, interpretability, Al safety.
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ABSTRACT:

In the era of the digital age, social media sites have emerged as a potent tool for public discussion,
particularly during political events like elections, debates, policy rollouts, and global summits. This
project seeks to create a real-time sentiment analysis system to track and analyze public sentiment
towards political events from Twitter data. The system suggested utilizes natural language
processing (NLP) methods and machine learning algorithms to label tweets with sentiment
categories like positive, negative, or neutral. With the Twitter API, the system retrieves tweets in
real-time for trending political hashtags and keywords. The data is preprocessed by tokenizing,
removing stop words, stemming, and vectorization. Then, a supervised machine learning classifier
like Logistic Regression or a deep learning model like BERT (Bidirectional Encoder
Representations from Transformers) is trained with labeled datasets to conduct sentiment
classification with high accuracy. The predictions are represented visually using dynamic
dashboards that show sentiment trends over time, geographical sentiment distribution, and keyword
clouds. This gives useful insights into shifts in public opinion, political polarization, and the success
of political campaigns. The system is extensible and can be made to track many languages and
regions, providing a powerful instrument for political analysts, media agencies, and researchers.

Keywords: Sentiment analysis, Natural language processing(NLP) , BERT , Machine
learning
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ABSTRACT:

In an era where data is the new oil, ensuring secure, transparent, and intelligent data sharing has
become a crucial challenge. This research explores the synergistic integration of Blockchain
technology and Artificial Intelligence (Al) to enable secure, decentralized, and intelligent data
exchange across various domains such as healthcare, finance, and smart cities. The proposed model
leverages blockchain's immutability and transparency to record data access and sharing logs
securely, ensuring trust without relying on centralized authorities. Simultaneously, Al algorithms
are deployed to automate access control decisions, detect anomalies in real time, and ensure only
authorized entities interact with sensitive data. Smart contracts are used to define and enforce data-
sharing policies dynamically. A hybrid architecture is designed, where lightweight blockchain
protocols handle integrity and traceability, while Al modules ensure contextual security and
predictive threat detection. This model addresses common concerns like data tampering, privacy
leaks, and unauthorized access. A prototype implementation demonstrates how the combination of
these technologies can ensure secure, policy-driven, and intelligent data sharing in untrusted
environments. The study concludes that the convergence of blockchain and Al not only strengthens
data privacy and integrity but also enhances trust and automation in modern data-driven systems.

Keywords: Block-chain , Artificial Intelligent , Secure Data Sharing , Smart Contracts,
Privacy Preservation
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and Trend Mining on Twitter
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ABSTRACT:

In today’s digital era, social media platforms like Twitter generate massive volumes of real-time
data that reflect public opinion, sentiment, and emerging trends. This research focuses on
leveraging Big Data technologies to analyze Twitter data for sentiment analysis and trend
prediction. By capturing and processing large-scale tweets using tools such as Apache Kafka,
Spark, and Natural Language Processing (NLP) techniques, this study aims to understand the
emotional tone behind posts and forecast trending topics based on user behavior. The system
pipeline includes data collection via Twitter API, real-time processing using Spark Streaming, and
sentiment classification using machine learning models. It also integrates trend analysis to identify
popular hashtags, topics, and event-based public responses. A case study involving a recent socio-
political event is presented to demonstrate the framework’s effectiveness. This research highlights
the potential of real-time analytics in extracting actionable insights from unstructured social media
data, with applications in marketing, politics, disaster response, and public health monitoring.
Challenges related to data noise, scalability, and privacy are also discussed, reinforcing the growing
role of real-time analytics in capturing the “pulse of the public” for informed decision-making.

Keywords: Big data , Sentiment analysis , Trend Prediction , Machine learning , Real
time analysis.
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ABSTRACT:

Through intelligent transportation systems (ITS), this review examines the function of the Internet
of Things (IoT), Artificial Intelligence (Al), and Autonomous Vehicles (AVs) in tackling these
challenges. By offering real-time traffic data, reducing human mistake, optimizing routes, and
increasing the reliability of public transportation, IoT-based ITS may improve transportation
efficiency. Additionally, Al enhances ITS by facilitating autonomous driving, dynamic signal
control, and predictive analytics, all of which contribute to safer roadways, lower emissions, and
more sustainable urban growth. In spite of these benefits, there are still a number of issues that need
to be resolved, including network restrictions, security risks, a lack of uniformity, and public
acceptance. The review also emphasizes the possibility of combining IoT with blockchain
technologies to improve system integrity and functionality. The convergence of IoT, Al, and AVs
provides a transformative path toward more sustainable, safer, and intelligent urban transportation
networks as cities develop.

Keywords: Transportation, IoT (internet of things), Al (artificial intelligence),
Autonomous Vehicles, Intelligent Transportation Systems (ITS).
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ABSTRACT:

This project explores the development and deployment of "Real-Time Link Analysis and Phishing
Threat Detection with a Novel Browser Extension" , a browser-based tool designed to evaluate the
legitimacy and security of websites through real-time domain analysis and license-based access
control. Built as a Chrome extension, the system integrates multiple backend technologies
including WHOIS record retrieval, TLD (Top-Level Domain) verification, HTTPS enforcement,
and monetization via Gumroad’s secure license verification API. The underlying Flask backend is
hosted on Render, ensuring availability, scalability, and independence from the user's local
machine. Using a single-click interface, users can initiate a legitimacy check which analyzes the
domain's registration history, connection security, and potential risk based on domain suffix
reputation. A one-time free scan is offered per IP address, after which unlimited access is unlocked
via a verified license key. The extension enforces IP-bound license validation to prevent key reuse
across devices. Users receive instant feedback in the interface, and upon successful license
validation, promotional and verification interface elements are automatically hidden for a cleaner
experience. No personally identifiable information is stored or collected, preserving user privacy
while enabling secure access control. The project leverages key web technologies and Al-adjacent
principles of automation, scalability, and decision-making to create a user-friendly, privacy-
respecting, and commercially viable browser security assistant. The tool demonstrates strong
potential for reducing exposure to suspicious sites, offering educational utility and practical
application for end users, especially those lacking technical expertise in cybersecurity.

Keywords: Website Legitimacy Detection; Chrome Extension; Gumroad License
Verification; Cybersecurity Tool; WHOIS Domain Analysis
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ABSTRACT:

The study of extracting, collecting, assembling, representing, and safeguarding data for use in
technical or business contexts is known as data science. Although the term "data science" seems to
imply databases and software engineering, several quantitative and qualitative skills, including
nonmathematical skills, are also needed in this field. Information analysis is the primary function
of data science. This essay provides an example of what data science is. The report ends with
several recommendations for additional data science research. The writers of this paper will try to
explore the various problems, implementations, and challenges in the field known as data science.

Keywords: data science, software engineering
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ABSTRACT:

Ballistic missiles pose one of the most formidable challenges to modern air defence due to their
high speeds, steep trajectories, and potential use of decoys. Traditional missile defence systems
rely on layered radar and interceptor networks, but they are increasingly strained by complex threat
environments and massive data streams. This paper proposes a comprehensive Al-based air defence
systems which are designed to detect and track, classify, and intercept incoming ballistic missile
threats with improved efficiency. We first review the ballistic missile threat spectrum and existing
defence architectures. Next, we go over how each step of the kill-chain (Figure, Fix, Track, Target,
Get involved, Assess) can be improved by machine learning along with artificial intelligence
techniques like neural networks with deep layers, learning by reinforcement, and sensor fusion.
Key components of the proposed system include multi-sensor data fusion, real-time trajectory
prediction, warhead-decoy discrimination, and autonomous command-and-control support. A
conceptual system architecture is described, and example scenarios (e.g. saturation attacks or
hypersonic threats) are analysed to illustrate potential gains. Hypothetical simulation results
suggest that Al augmentation could improve detection accuracy by ~10-15% and engagement
success rates by ~5—10% compared to baseline methods. The paper also addresses implementation
challenges such as adversarial countermeasures, cyber-security, and human-machine teaming. We
conclude that integrating Al into air defence systems can significantly boost performance against
ballistic missile threats, provided careful validation and robust design are implemented.
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ABSTRACT:

This review paper examines the impact of various factors on students' academic performance,
utilizing advanced data analysis and machine learning techniques. It highlights the significance of
predictive analytics in education, focusing on how historical data can inform future outcomes. The
study emphasizes the role of demographic variables such as gender, ethnicity, parental education
level, and lunch status in influencing test scores. By employing classification methods, particularly
decision trees and probabilistic classification, the study aims to extract valuable insights from
educational datasets. These insights are crucial for identifying at-risk students, personalizing
learning experiences, and enhancing teaching strategies. The findings underscore the importance
of data-driven decision-making in higher education, facilitating targeted interventions and resource
allocation to improve student success and retention.

Keywords: Academic Performance, Predictive Analytics, Demographic Variables,
Classification Methods, Data-Driven Decision-Making.
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ABSTRACT:

Cloud Computing's origin lies in the 1960s with Time-Sharing and Remote Job Entry(RJE). It
sprouted to virtualized services in the 1990s. The term "cloud" was used to describe a universe of
virtualized services by General Magic in 1996, allowing multiple users to access computing
resources remotely. The first cloud kitchen is believed to have been started in 2009 by a company
called Just Eat, in London. The early 2010s saw the rise of food delivery platforms like Zomato
and Swiggy. In India, the cloud kitchen concept started to take off in 2014 with the launch of Rebel
Foods(initially Faasos, founded in 2011 by Jaydeep Barman and Kallol Banerjee, a physical
QSR(Quick Service Restaurant)). Cloud kitchens arose as a answer to increasing costs of food
items and growing customer favourites in the food industry. The traditional restaurant models(high
rent, high establishment cost, high staffing costs, etc.) also led to the advent of cloud kitchens,
focusing on delivery-only or takeout-only dealings. The orders are placed through the food delivery
apps or directly on the cloud kitchen's website, and the food is then prepared and delivered to the
customer's location. This reduces costs and increases efficiency. Cloud kitchens continue to grow,
offering a cost-effective and scalable way for restaurants to expand their reach and offer new
cookery concepts. Although Cloud Kitchens is a relatively new concept in India but it has already
significantly impacted the food industry in India. It has made it easier for people to access various
food options and created new job opportunities. While some challenges are associated with cloud
kitchens, there are many opportunities for growth and innovation. This paper explores the
challenges and opportunities for cloud kitchens in the food industry of India.

Keywords: Cloud, Cloud Computing, Cloud Kitchen, Food Delivery Apps.
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ABSTRACT:

This paper explores the integration of Artificial Intelligence (AI) with the Internet of
Things (IoT) to enhance user experience in smart homes. Al-driven lol systems have
revolutionized how smart homes interact with their users. improving automation, learning
user preferences, and ensuring privacy. The paper delves into the technical aspects of Al-
lot integration, focusing on personalized automation, intelligent decision-making, adaptive
control systems, and data privacy concerns. The research aims to demonstrate how these
systems create a seamless, intuitive, and responsive living environment that evolves to
meet the unique needs of its occupants. The impact of Al on user convenience, energy
efficiency, and security in smart homes is analysed, alongside potential challenges in
maintaining privacy and user trust.

Keywords: Artificial Intelligence, Internet of Things, Smart Homes. User Experience,
Automation, Data Privacy, Smart Home Systems.
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ABSTRACT:

This essay explores the transformative impact of Artificial Intelligence (AI) on the
education systems. Al technologies are being increasingly integrated into classrooms and
educational systems, influencing how students learn and how teachers instruct. The essay
highlights key applications such as personalized learning, automation of administrative
tasks, intelligent tutoring systems, and enhanced accessibility for diverse learners. It also
discusses the benefits of data-driven insights and addresses critical challenges, including
data privacy, equity, and the irreplaceable role of human educators. The aim is to provide
a comprehensive understanding of how Al can be thoughtfully and effectively
implemented to improve educational outcomes while maintaining ethical and inclusive
practices.

Keywords: Artificial Intelligence, Education, Personalized Learning, Intelligent
Tutoring Systems, Automation, Accessibility, Data Analytics, Educational Technology,
Al in Schools, Inclusive Education.
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ABSTRACT:

As electric vehicles (EVs) gain popularity, the need for an efficient and user-friendly charging
system becomes more urgent. This project presents a smart EV Charging Station App developed to
make the charging experience smoother and more reliable. The app helps users find nearby
charging stations, check their real-time availability, reserve slots, navigate easily, and pay
securely—all in one place. Built with technologies like React Native, Node.js, Firebase, and
integrated with map services, the app uses Al to reduce wait times and improve scheduling. It also
includes features like user reviews and strong data protection. Real-world testing showed reduced
waiting by 20% and high user satisfaction. Beyond convenience, the app contributes to better
planning of EV infrastructure by collecting anonymous usage data for future insights.

Keywords: waste valorization, sustainable agriculture, ML
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Chhattisgarh: A Multimodel Approach for Forecasting
Prices of Top Vegetable Commodities
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ABSTRACT:

This study presents a comparative analysis of traditional statistical models (ARIMA, SARIMA)
and deep learning techniques (LSTM, CNN, MLP) for forecasting the prices of five key vegetables
in Chhattisgarh—Tomato, Potato, Brinjal, Cauliflower, and Cabbage. Using historical price data
from 2009 to 2023, along with climatic and policy variables, the models are evaluated based on
predictive accuracy. The findings reveal that deep learning models, particularly LSTM,
demonstrate superior performance by effectively capturing non-linear trends and seasonal
fluctuations. The results offer valuable insights for stakeholders in agricultural planning and market
decision-making.

Keywords: Agricultural resilience, Price forecasting, LSTM, CNN, SARIMA,
Chhattisgarh, Vegetables.
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ABSTRACT:

Autonomous driving systems increasingly leverage reinforcement learning (RL) for lane-following
tasks, yet significant challenges remain in developing policies that balance robustness,
generalizability, and interpretability. While existing research has explored individual algorithms or
specific robustness enhancement techniques, there remains a critical gap in comprehensive
comparative studies evaluating modern RL approaches across these key dimensions in controlled
environments.

This study presents a systematic comparison of five state-of-the-art RL algorithms - Double DQN,
Dueling DQN, PPO, TD3, and QR DQN - for lane-following in 2D simulations. To evaluate and
compare these popular RL algorithms we implement each algorithm within a 2D simulator and
assess performance across three critical aspects: (1) generalization through varying lane curvatures
and road configurations, (2) robustness against sensor noise and partial observability conditions,
and (3) interpretability using saliency mapping and symbolic policy approximation techniques.

Our methodology enables direct comparison of both value-based (DQN variants, QR DQN) and
actor-critic (PPO, TD3) approaches, revealing the distinct trade-offs in learning efficiency, control
stability, and decision transparency.

Keywords: Reinforcement Learning, Lane-Following, Autonomous Driving, 2D Simulation,
Double DON, Dueling DON,
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ABSTRACT:

As artificial intelligence (Al) becomes deeply integrated into blockchain-based systems, there
is growing demand for secure, privacy-preserving Al services that can operate in decentralized
environments. Ensuring user input and model confidentiality during Al inference is crucial,
particularly in public blockchain infrastructures where all transactions are visible by default.
Current privacy-enhancing techniques in machine learning, such as differential privacy or
federated learning, fall short in blockchain contexts due to their dependence on centralized or
semi-centralized computation. Moreover, while zero-knowledge proofs (ZKPs) offer
promising privacy guarantees, their use in verifying Al inference remains largely unexplored
in real-world, scalable systems.

This research aims to design a privacy-preserving framework for verifiable Al inference on
blockchain using ZKPs. The goal is to protect both input data and model parameters while
enabling trustless verification of Al outcomes with minimal on-chain computational cost. The
proposed solution leverages zk-SNARKSs and zkML principles to separate the computation
(off-chain) and proof verification (on-chain). We plan to implement the proposed architecture
using publicly available zero-knowledge proof frameworks, such as Zokrates and EZKL, to
handle proof generation and verification tasks. A series of experiments will be conducted using
small to medium-scale neural networks to evaluate system performance across metrics such as
proof generation time, verification latency, and gas consumption.

Keywords: Zero-Knowledge Proofs, zkML, Blockchain, AI Inference, Privacy- Preserving
Machine Learning, Zokrates, Decentralized AI, Smart Contracts, k- SNARKs

# Corresponding author’s email address: padmavati.shrivastava@rungta.ac.in

TRACK T - International Conierence on Advancing Sustainability Through Emerging Technologies in Data Science, |68
Artificial Intelligence, Cloud Computing, and Machine Learning Perspectives



rarih - 2035

10" AI-Driven Innovations in Engineering, Health Sciences, and Sustainability

ISBN No.: 978-81-964426-1-3
Organised by RUNGTA COLLEGE OF ENGINEERING AND TECHNOLOGY, BHILAI

28 — 29 June 2025 o A

|0263| AI-Driven Personalized Learning for Dyslexic
Students

Manshi Verma!, Padmavati Shrivastava®?, Aman Kumar Verma', Vidhi
Mehta!

Author Affiliations

! Department of Computer Science (AI), RUNGTA College of Technology, Bhilai, India-490000
?Associate Professor, CSE (AI/AIML), Rungta College of Engineering and Technology, Bhilai, India

ABSTRACT:

Dyslexic students face persistent challenges in traditional educational environments, often
leading to reduced literacy development and academic disengagement. While adaptive
learning platforms have improved general content delivery, few are tailored to the
neurocognitive profiles of dyslexic learners—particularly within resource-constrained
educational contexts. This study presents a software-defined, Al-based adaptive reading
assistant that utilizes webcam-derived gaze data to personalize reading experiences in real
time, without the need for specialized hardware.

The system architecture integrates a lightweight CNN for real-time pupil localization (via
OpenCV 4.8) with a TorchScript-optimized temporal transformer model for decoding
saccadic behavior and fixation clusters. A multi-objective optimization engine modulates
typographic parameters—including font type (OpenDyslexic, ComicNeue), line height
(1.2-2.0em), kerning (+15%), and word pacing (300—700ms)—based on gaze dynamics
and inferred cognitive load. The model was trained on a composite dataset of 5,200 eye-
tracking sequences, including 2,400 real classroom samples and 2,800 synthetic samples
generated using UnityEye and refined via CycleGAN-based realism transfer.

Keywords: Al in education, dyslexia, personalized learning, eye-tracking, gaze
detection, low-resource schools,
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ABSTRACT:

Electoral systems worldwide face persistent challenges such as voter fraud, impersonation, and
administrative inefficiencies, particularly in large democracies like India with over 800 million
eligible voters. While traditional Electronic Voting Machines (EVMs) have improved efficiency,
concerns remain regarding security vulnerabilities and auditability. This study
proposes Blockchain-Based Voter Identity and Voting System, a secure and transparent framework
that integrates distributed ledger technology with robust identity verification mechanisms.

The system employs a permissioned blockchain to record votes immutably, ensuring end-to-end
verifiability through smart contracts. Voter authentication is strengthened using biometric face
recognition and secure NFC tokens, preventing duplicate or fraudulent voting. A hybrid
architecture combines a consortium blockchain for encrypted vote storage, decentralized IPFS for
ballot and biometric data, and a mobile application for seamless voter registration and polling.

Large-scale democracies (e.g. India’s) require robust identity management to prevent fraud and
maintain confidence. We propose a permissioned blockchain framework to generate and register
tamper-resistant voter IDs by combining biometric verification, decentralized identifiers (DIDs),
and distributed storage. Each citizen’s identity is first validated via biometrics (fingerprint or iris
scan) against national ID databases. After registration, each voter receives a secure NFC-enabled
token (smartcard or mobile credential) containing their cryptographic key pair and DIDNFC-based
Voter Identification Near-Field Communication (NFC) technology offers a quick way to read
identity data from smart cards or smartphones

Keywords: Blockchain, Distributed Ledger Technology (DLT), Electronic Voting,
Digital Identity, Voter Registration, Biometric Authentication,
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ABSTRACT:

Urban traffic congestion has become a growing concern in modern cities due to increasing vehicle
density, limited road infrastructure, and inefficient traffic signal management. These issues lead to
longer travel times, higher fuel consumption, increased air pollution, and commuter frustration.
Traditional traffic control systems, which rely on fixed signal timings and pre-programmed
responses, often fail to adapt to real-time fluctuations in traffic flow.

This study introduces a conceptual framework for an Artificial Intelligence-based Real-Time
Traffic Management System designed to tackle urban congestion through intelligent decision-
making and adaptive traffic control. The core idea is to create a responsive system that can
continuously analyze traffic conditions and adjust signal timings to improve vehicle movement
efficiency across intersections.

The proposed system utilizes data collected from loT-based sensors, traffic surveillance cameras,
and GPS-enabled vehicles. Convolutional Neural Networks (CNNs) are used to process visual
input, enabling accurate detection of vehicles, lanes, and congestion levels. In parallel,
Reinforcement Learning (RL) algorithms analyze traffic patterns and adjust signal timings
dynamically based on real-time feedback, allowing for a self-learning, adaptive control mechanism.

Keywords: Artificial Intelligence, Real-Time Traffic Control, Urban Congestion,
Reinforcement Learning, Convolutional Neural Networks, loT, Smart Cities, Traffic
Signal Optimization, SUMO Simulation, Intelligent Transportation Systems.
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ABSTRACT:

The growing culture of cyber-attacks demands higher intelligent and adjustable defence
system. Conventional security system often struggling in detecting and reducing new,
unknown strikes of real-time. For threat detection, response and prevention, Artificial
Intelligence (AI) has emerged like a transformative force in cyber security, offering
powerful tools. This review explores the current landscape of Al-driven detection
techniques, focusing on machine learning (ML), deep learning (DL), natural language
processing (NLP), and hybrid models. It evaluates their effectiveness, challenges, and
future directions in enhancing cyber security resilience.

Keywords: Artificial Intelligence; cyber security; machine learning; deep learning;
conventional security; natural language processing
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ABSTRACT:

Urban noise pollution is a serious but oftentimes underestimated threat to environmental
and public health, particularly in rapidly expanding smart cities. Existing methods rely on
stationary, high-cost sensors that lack smart classification capabilities. This project
introduces an Al-enabled real-time noise pollution monitoring system with source
detection using low-cost hardware and machine learning, generating scalable, actionable
insights.

The algorithm utilises MFCC extraction through Librosa to analyse ambient city sounds
using smartphones or USB microphones. A light Convolutional Neural Network (CNN) or
ensemble model (i.e., Random Forest) is trained on the UrbanSound8K dataset to
accurately label common sources of noise like traffic, building construction, machinery,
and speech.

Noise levels are geospatially visualized as interactive heatmaps for identifying hotspots of
pollution with OpenCV and Folium. Audio data is geospatially linked with GPS metadata
(simulated or actual) for offering localized and intuitive noise analysis to policymakers and
urban planners.

This research is distinguished by its synthesis of audio classification, environmental
sensing, and geospatial visualisation, and is an interdisciplinary contribution to Al for
environmental engineering.

Keywords: Noise pollution monitoring, urban sound classification, edge Al, geospatial
visualization, smart cities, CNN, Librosa
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ABSTRACT:

The rise of Al-created deepfakes and fake news has become a serious threat to information
veracity, undermining public trust in online media platforms. Increasing research
highlights the problem, with over 60% of internet users reporting confusion in
distinguishing real content from Al-constructed misinformation (Pew Research
Center,2023).

To counter such threats, sophisticated detection tools have emerged that leverage the power
of machine learning (ML), natural language processing (NLP), and biometric detection.
These detection tools detect indicators of manipulation—such as face micro-movements,
inconsistencies in voice tone, and suspicious metadata patterns—detecting with up to 90%
accuracy in a laboratory setup (MIT Technology Review, 2024).

This study embraces a robust mixed-methods approach to measure both the technological
effectiveness of detection devices and the changing shape of public trust. The quantitative
portion entails a meta-analysis of detection precision measures drawn from peer-reviewed
journals (2020-2024), supplemented with survey information from reputable institutions
like Pew Research and Eurobarometer. These datasets provide for an analysis of detection
effectiveness in addition to user knowledge and Skepticism patterns.

The qualitative aspect provides richness via case studies, such as the very prominent 2023
Indian election deepfake case, and analytical discussion of global policy actions,
specifically the EU Al Act. In addition, this research testing assesses top open-source
detection tools, including

Microsoft Video Authenticator and Deepfake Scanner, comparing them to cutting-edge
generative Al models such as GPT-4 and DALL-E 3.

Keywords: Fake news, Al detection, deepfake technology, misinformation, digital
media trust, machine learning, regulatory frameworks
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| 0292 | AI-Driven Strategic Insights: Predicting
Competitive RTS Game Qutcomes

Nagajayant Nagamani'-*
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ABSTRACT:

This study explores the use of machine learning techniques to analyse and predict match
outcomes in real-time strategy (RTS) games. By leveraging historical gameplay data, we
employ supervised and unsupervised learning methods to identify key player behaviours,
map dynamics, and strategic decision-making patterns. The research integrates predictive
modelling with feature engineering to uncover critical factors influencing win probabilities.
Our findings highlight the impact of macro and micro-level strategies on competitive
performance, paving the way for real-time analytics applications in Al-driven game
intelligence.

Keywords: Supervised learning, Exploratory data analysis, Feature Vector
Constructor, Machine learning classifiers
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| 0304 | Attention Monitoring Systems in Book Reading:
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Ashish Sinha!-#, Jayant Patel, Himanshu Sahu, Toran Verma
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ABSTRACT:

Reader distraction is a major barrier to effective learning, especially in environments where
students study independently or without constant supervision. This paper explores a
practical solution to this problem by focusing on real-time monitoring of reader attention.
We present a smart system that combines object detection and gaze estimation to check
whether a person is actually looking at a book while reading. The system uses YOLO to
detect the presence of a book and L2CS Net to analyze the reader’s gaze direction.
Together, they help determine if the reader is paying attention or getting distracted. This
approach can support students by encouraging better focus, and it gives teachers and
librarians helpful insights into reading habits and engagement levels. In the future, this
system could track attention throughout entire reading sessions, offer personalized
feedback, and make learning more interactive and tailored to individual needs.

Keywords: Attention monitoring, book reading, educational technology, cognitive
science, engagement, comprehension.
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| 0319| Smart Vision: A Review on Unified Deep
Learning Framework for Real-Time Vehicle Detection
and Annotation in Smart Surveillance Systems

Akella Subhadra®-#
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ABSTRACT:

The need for sophisticated, scalable, and intelligent monitoring systems keeps rising as
urban traffic gets more complicated. In this study, Smart Vision. A unified deep learning-
based platform for automatic annotation and real-time vehicle detection in traffic
surveillance video streams is presented. Unlike traditional multi-stage systems, Smart
Vision integrates vehicle classification and bounding box generation into a single end-to-
end architecture powered by YOLOvS5.Real-world security footage and publicly accessible
datasets are used to train and validate the system, which performs well in difficult
scenarios, including high traffic, occlusions, and dim lighting. Smart Vision's design
ensures high scalability, low latency, and efficient use of resources for deployment on edge
and cloud platforms. Object tracking, traffic flow analysis, and anomaly identification in
dynamic urban contexts are among the important applications it enables. The system's
excellent detection accuracy and real-time inference speeds are demonstrated via
evaluations using common metrics like precision, recall, and mean Average Precision
(mAP). Smart vision aids in the creation of intelligent transportation systems and more
extensive smart city initiatives by removing the need for human annotation, improving
situational awareness, and enabling energy-efficient surveillance.

Keywords: smart Vision, YOLOvS5, vehicle detection, automated annotation, traffic
surveillance, deep learning, real-time object detection, edge computing, smart cities,
intelligent transportation systems (ITS)
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| 0355]| Intelligent Diagnosis of Foliar Diseases Using
Advanced Machine Learning Techniques

Richa Sahu'#, Sonal yadav!, D Mohini', Chanchala Patel', Mahendra Soni!,
Pinki Patra'
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ABSTRACT:

Agriculture is a critical sector for global food security, yet it is increasingly threatened by
various plant diseases, particularly foliar diseases that affect crop leaves and reduce yield
significantly. Early and accurate detection of these diseases is essential for effective
treatment and sustainable farming. This study presents an intelligent system for the
diagnosis of foliar diseases using advanced machine learning (ML) techniques. High-
resolution leaf images are collected and preprocessed using noise reduction and
segmentation methods. Feature extraction techniques such as texture, color, and shape
descriptors are employed to capture key disease characteristics. These features are then
used to train and evaluate multiple ML models including Convolutional Neural Networks
(CNNs), Support Vector Machines (SVM), and Random Forest classifiers. Among them,
CNN demonstrates superior performance in disease classification due to its deep learning
capabilities. The proposed system achieves high accuracy, precision, and recall rates,
validating its potential for real-time implementation in precision agriculture. This
intelligent approach reduces reliance on manual inspection, minimizes crop losses, and
supports timely decision-making for farmers.

Keywords: Foliar disease, Machine learning, Plant pathology, Leaf image analysis,
Convolutional Neural Network (CNN), Precision agriculture, Image classification,
Disease detection, Intelligent farming, Deep learning.
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| 0356| A Comparative Study of Social Skills Among
Teachers in Government and Non-Government Higher
Secondary Schools

Vani Kapse!'#, Ranajana Patel', Geetika Agrawal', Rita Gupta', Pratibha
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Author Affiliations

'GD,Rungta College of Science & Technology, Bhilai, India

ABSTRACT:

Social skills are essential for effective teaching and fostering positive teacher-student
relationships. This study aims to compare the social skills of teachers in government and
non-government higher secondary schools. Employing a descriptive survey design, the
research involved a stratified random sample of teachers from both types of institutions.
Data were gathered using a standardized social skills inventory, and statistical tools such
as mean, standard deviation, and t-tests were used for analysis. The results indicated
notable differences in specific aspects of social skills. Teachers in non-government schools
exhibited stronger interpersonal communication and adaptability, whereas teachers in
government schools demonstrated higher levels of empathy and conflict resolution
abilities. The study underscores the importance of institutional context in shaping teachers'
social competencies and suggests the need for tailored professional development programs.
Enhancing these skills can contribute to more effective teaching and improved educational
outcomes.

Keywords: Teacher-Student Relationships, Standardized Social Skills Inventory
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| 0381| Role of Cloud Computing in Post-COVID
Healthcare Infrastructure
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ABSTRACT:

The COVID-19 pandemic has transformed global healthcare systems, emphasizing the
urgent need for scalable, flexible, and resilient digital infrastructure. Cloud computing has
emerged as a crucial enabler in this transformation, offering dynamic resource
provisioning, real-time data analytics, remote patient monitoring, and secure data sharing.
This research paper explores the role of cloud computing in strengthening post-COVID
healthcare infrastructure. It examines its applications, benefits, challenges, and future
directions to enhance preparedness for future pandemics and enable value-based
healthcare.

Keywords: Cloud Computing, Post-COVID Healthcare, Telemedicine, Electronic
Health Records (EHR), Remote Patient Monitoring, Health Informatics, Healthcare
Infrastructure
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| 0395 | Cloud Computing in Education: Transforming

Classrooms into Digital Ecosystems
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ABSTRACT:

Cloud computing is changing the way we learn and teach by making education more
flexible, scalable, and accessible to everyone. This paper looks at how cloud technology is
turning traditional classrooms into connected digital spaces where students and teachers
can easily collaborate, share resources, and enjoy personalized learning experiences. It
covers important tools like online learning platforms, virtual classrooms, cloud storage,
and data analytics. The paper also talks about some of the challenges schools face when
adopting cloud services, such as concerns about data security, unequal access to
technology, and infrastructure limitations. Finally, it explores future possibilities and offers
suggestions on how to successfully use cloud computing to improve education around the
world.

Keywords: Cloud computing, Digital learning, Online education, Learning management
systems (LMS), Virtual classrooms, Educational technology, E-learning platforms
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| 0396 | Tensor-based Machine Learning for Early
Detection of Keratoconus Eye Condition.
Lakshman Sahu'*, Arjun deo mishra, Ripu barik!, Suraj kumar!,
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ABSTRACT:

This project presents a deep learning-based approach for the classification and prediction
of ocular diseases using structured clinical data. The dataset comprises 448 distinct features
extracted from eye-related medical records, alongside categorical labels indicating disease
classifications. The preprocessing phase involved data cleaning, removal of non-
informative identifiers, and encoding of categorical labels to a suitable format for model
training. A neural network model was developed using TensorFlow and Keras, structured
with an input layer of 448 neurons, a hidden layer of 896 neurons with ReL U activation,
and an output layer for classification across four categories. To enhance generalization
and assess model robustness, a 10-fold stratified cross-validation was implemented. The
model was compiled using the categorical cross-entropy loss function and optimized with
the Adam optimizer. Accuracy was selected as the evaluation metric. The pipeline also
utilized Scikeras to wrap the Keras model, making it compatible with Scikit-learn
workflows and enabling integration with other preprocessing or evaluation tools.
Preliminary results suggest that the proposed model effectively distinguishes between
multiple ocular disease types, demonstrating the potential of deep learning in supporting
clinical diagnosis and decision-making in ophthalmology. Future enhancements may
include hyperparameter tuning, feature selection techniques, and incorporation of image
data to further improve model performance and applicability in real-world settings.

Keywords: Deep learning, Neural Networks, Keras, Scikeras, Ocular Disease
Classification, Tensorflow, Multiclass Classification,Data preprocessing
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ABSTRACT:

As a matter of relevance, it is significant to note that the mining industry contributes between 2.2%
and 2.9% of India’s total GDP, while its contribution to the industrial sector is around 10% to 11%.
The future of valuable mineral mining, particularly e.g. lithium and other rare earth elements, is
expected to significantly boost GDP contributions worldwide. This upsurge is driven by the
growing demand for advanced materials used in space science, automobile industry, robotics, and
modern defence systems. Therefore, the basic industry, like mining, cannot remain isolated from
the growing use of Artificial Intelligence commonly known as Al

About ten years ago, the deployment of autonomous trucks marked the beginning of the mining
industry’s adoption of Al, Machine Learning, and Autonomous technologies. Further efforts are
underway to reduce costs, enhance efficiency and productivity through continuous operations, and
improve worker safety by minimizing exposure to hazardous environments with the help of
integrated Al, Machine Learning, and Autonomous machines, called robots. Obviously the aim is
higher profit margins in today’s competitive environment which is challenged by financial
limitations, legal constraints and workforce resistance faced by the mining industry.

This article explores potential future areas of growth by examining the current state of Al
technology adoption in the mining sector by addressing the concerns of all key
stakeholders and paving the way for broader acceptance.

Keywords: Artificial Intelligence, Machine Learning, Autonomous Machine or
ROBOTS, Constraints, Mining Industry, Production & Safety in Mines, Increased
Efficiency, Profit Margin, Stake Holders.
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| 0409 | Load Demand Forecasting with Neural ODEs
and Temporal Fusion Transformers

Preeti Manke! #, Kushangi Atrey
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ABSTRACT:

With the backdrop of energy transition globally, climate uncertainty, and economic
uncertainty, load forecasting has become very crucial. The issues related to capturing the
dynamic nature of power systems over considerably longer horizons of timestamps stiffen
the traditional models used for load forecasting. Most of the previous methods probably
account for discrete time-series models that tend to ignore the physical laws governing load
consumption simply fail to consider non-linear relationships between economic, climatic,
and technological factors. Here, we propose a new multi-model technique of Neural
Ordinary Differential Equations, Temporal Fusion Transformers, and Hierarchical
Variational Autoencoders for noise- and outlier-robust long-term load forecasting. Neural
ODEs provide a mathematically based framework that models load demand as a continuous
dynamic system, thereby ensuring the incorporation of physical laws for improved
forecasting. The TFT uses attention mechanisms and recurrent neural networks to capture
both short-term and long-term dependencies. Again, static and dynamic exogenous features
such as changes in government policy and the economy are included for better
interpretability of results. The hybrid model offers probabilistic scenarios of events,
covering complex nonlinear dependencies and various scenarios of the future under
changing conditions. HVAESs can overcome major shortcomings of traditional approaches
when accuracy as well as reliability are improved. Neural ODEs will reduce MAPE by 10-
15%, TFTs by 10-20%, and HVAEs by 8-12%. Also, the proposed framework will clearly
provide well-defined uncertainty bounds as well as probabilistic forecasts, bringing out
necessary insights for decision-makers in planning energy policy.

Keywords: Load Forecasting, Neural ODEs, Temporal Fusion Transformers
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ABSTRACT:

SentinelX is a real-time, Al-powered crime detection and alert system that revolutionizes traditional
CCTYV surveillance. The system harnesses a YOLO-based object detection model integrated with
OpenCV to analyse live video feeds to identify critical incidents such as weapon detection (knives,
guns), violence, and other suspicious behaviours. Once detected, the system highlights threats using
bounding boxes, captures evidence via snapshots, and sends instant notifications including images
and text through Telegram. A Flask backend supports this architecture, and a responsive web
dashboard built with Bootstrap and JavaScript displays live streams, alerts, and analytics. This
research paper demonstrates the seamless integration of computer vision, real-time processing, and
mobile communication, offering a proactive surveillance mechanism for enhanced public safety.

Keywords: SentinelX; Real-Time Surveillance; YOLO-based Object Detection;
OpenCV; Telegram Alerts; Weapon Detection; Proactive Surveillance; Public Safety
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ABSTRACT:

Titanium composite foams are advanced lightweight materials known for their excellent
mechanical properties, including high strength, low density, and good energy absorption. These
foams are widely used in the aerospace, biomedical, and automotive industries due to their high
strength-to-weight ratio, corrosion resistance, and biocompatibility. This review paper examines
the mechanical properties of titanium composite foams, focusing on factors like porosity,
reinforcement materials, and manufacturing techniques that influence their performance. Higher
porosity reduces weight but may decrease strength, while adding ceramic or polymer
reinforcements can enhance stiffness and energy absorption. Powder metallurgy and additive
manufacturing are common methods to produce these foams with controlled structures. The study
highlights key findings from recent research, comparing different compositions and processing
methods. Understanding these properties helps optimize titanium foam designs for specific
applications, such as aircraft components (where weight savings are critical) or bone implants
(where biocompatibility and strength are essential). This review provides valuable insights for
researchers and engineers working with titanium composite foams.

Keywords: Titanium composite foams, mechanical properties, aerospace, biomedical,
and automotive industries
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| 0419| Deep Learning for Dermatological Diagnosis: An
Al-Based Approach to Skin Disease Detection
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ABSTRACT:

Skin diseases represent significant global health concerns, often requiring timely and accurate
diagnosis to prevent serious complications. Traditional diagnostic methods rely heavily on clinical
expertise and can be subjective and resource-intensive. With advancements in artificial intelligence
(Al), particularly deep learning, there is a growing opportunity to support dermatological
diagnostics through automated image analysis. This paper presents a deep learning-based approach
for detecting and classifying various skin conditions using dermoscopic images. A convolutional
neural network (CNN) architecture, fine-tuned on a publicly available dataset, is employed to learn
discriminative features directly from raw images. The proposed method demonstrates strong
potential for augmenting clinical workflows, improving diagnostic consistency, and expanding
access to dermatological care, especially in under-resourced regions. This research underscores the
transformative role of Al in medical imaging and its capacity to enhance the accuracy and
efficiency of skin disease detection.

Keywords: Skin disease, Deep learning, Convolutional neural network, Diagnosis
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ABSTRACT:

Farmers often struggle to quickly identify plant diseases, leading to significant crop losses.
KisanSahayak is a smartphone app that addresses this by diagnosing leaf diseases in under 300
milliseconds using a lightweight MobileNetV3 model that works offline, making it accessible even
in low-connectivity areas. A standout feature is its use of Grad-CAM heatmaps, which highlight
affected areas on leaves, enhancing users' understanding of the diagnosis. The app also provides
audio feedback in local languages like Hindi and English to assist users with varying literacy levels.
Thorough testing, including data from the PlantVillage dataset and regional samples, shows
KisanSahayak has over 98% accuracy. By combining rapid Al diagnosis with visual cues and voice
assistance, KisanSahayak helps smallholder farmers make timely decisions about their crops.

Keywords: Explainable AI; Crop Disease Diagnosis; MobileNetV3; Grad-CAM;
TensorFlow Lite; On-Device Inference; Multilingual Voice Feedback; Smallholder
Farmers
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ABSTRACT:

Rice cultivation is pivotal for global food security, yet it faces significant challenges from various
diseases and pests that can substantially reduce yield and quality. Traditional methods of disease
detection and pesticide application are often labor-intensive and prone to inaccuracies. This
research proposes an advanced system that integrates deep learning techniques with precision
agriculture to enhance rice disease management. Utilizing Convolutional Neural Networks
(CNNG), the system accurately identifies multiple rice diseases from leaf images, achieving high
classification accuracy. Post-detection, the system provides tailored pesticide recommendations,
considering factors such as disease type, severity, and environmental conditions. This approach not
only ensures effective disease control but also minimizes the overuse of chemicals, promoting
sustainable agricultural practices.The proposed system is designed for real-time application, with a
user-friendly interface accessible via mobile devices. Thisaccessibility empowers farmers,
especially in remote areas, to make informed decisions promptly. By bridging the gap between
advanced Al technologies and practical agricultural needs, this research contributes to the
advancement of smart farming techniques, aiming to increase rice productivity while safeguarding
environmental health.

Keywords: Rice Disease Detection, Convolutional Neural Networks, Precision
Agriculture, Pesticide Recommendation, Sustainable Farming, Deep Learning, Smart
Agriculture

1,# Corresponding author’s email address: ramakantganjeshwar@gmail.com

89 | TRACK 1 - International (onierence on Advancing Sustainability Through Emerging Technologies in Data Science,
Artificial Intelligence, Cloud Computing, and Machine Learning Perspectives


mailto:ramakantganjeshwar@gmail.com

rarth - 3635
10" AI-Driven Innovations in Engineering, Health Sciences, and Sustainability
ISBN No.: 978-81-964426-1-3

Organised by RUNGTA COLLEGE OF ENGINEERING AND TECHNOLOGY, BHILA
28 — 29 June 2025 ;

|0437| Fake News Detection
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ABSTRACT:

In the digital age, the rapid dissemination of fake news across platforms like social media
poses a serious threat to public trust, decision-making, and social harmony. This paper
presents a system designed to detect fake news using a combination of machine learning
(ML), natural language processing (NLP), and image forensics. By analyzing text content
and cross-verifying sources using Google’s API, and integrating image morphing detection
capabilities, the system provides a comprehensive solution to combat misinformation.

Keywords: Fake News Detection, Machine Learning, Natural Language Processing,
Google Custom Search API, Image Morphing Detection, Flask.
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| 0447| Hybrid Models using Deep Learning for
Enhanced Emotion Detection in Multilingual Texts

Divya Nair!#, Ajay Kushwaha!
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490024

ABSTRACT:

In Natural Language Processing (NLP), emotion analysis from text is becoming more and
more significant because of its potential to improve applications including human-
computer communication, mental health detection, and user experience design. With an
emphasis on hybrid approaches that combine transformer-based designs (such as BERT
and RoBERTa) with convolutional neural networks (CNNs), this paper examines current
developments in deep learning models. The article examines how contextual and localized
factors enhance model accuracy while examining multilingual datasets and fusion
approaches used for emotion categorization. The focus is on the interpretability of model
outputs and generalization across linguistic settings. Future directions and challenges in
multilingual emotion recognition are discussed in the paper's conclusion.

Keywords: Multilingual NLP, Emotion Classification, Hybrid Deep Learning, CNN,
BERT, RoBERTa, Transformer Models, Fusion Techniques
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| 0463| The Burden of Cervical Cancer in Asian
Countries: Analytical Report
Sandeep Bhad"-#, Shailesh Deshmukh?
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ABSTRACT:

Cervical cancer remains a critical public health issue across Asia, accounting for 58%
of global cases, with India alone representing 23% of deaths. The disease, primarily
caused by HPV (types 16/18), is largely preventable—yet vaccination rates remain
low due to cost, cultural stigma, and weak health systems. Many nations struggle with
limited screening access, particularly in rural areas where Pap smears and HPV testing
are scarce. Late-stage diagnoses are common, worsened by poverty and low health
literacy. However, progress is emerging: Japan, South Korea, and Malaysia have rolled
out national HPV vaccines, while Thailand and India are scaling up low-cost screening
like VIA. The WHO’s 90-70-90 elimination strategy (90% vaccination, 70%
screening, 90% treatment by 2030) offers a roadmap, but success hinges on
infrastructure investment and stigma reduction. Pioneering efforts in Bhutan and
Malaysia show free vaccination programs can boost coverage. To reduce disparities,
Asia must prioritize equitable healthcare access, public education, and policy reforms.
With coordinated action, the region can turn the tide against this preventable disease
and meet global elimination goals.

This overview underscores the urgent need for strengthened HPV immunization
programs, affordable screening, and public awareness to curb cervical cancer’s burden in
Asia and align with the WHO’s global strategy for cervical cancer elimination by 2030.

Keywords: Cervical Cancer, Pap smears ,HPV, VIA, and WHO
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| 0486 | Brain -Computer Interface (BCI) for Paralyzed
Patients

Masuma Akhtar"#, Muskan Kumari!, Anchal Rani'!, Payal Gupta!
Author Affiliations
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ABSTRACT:

An advanced communication system called a Brain-Computer Interface (BCI) eliminates
the need for muscular movement by allowing direct communication between the human
brain and external devices. Patients who are paralyzed and have lost voluntary motor
control as a result of spinal cord injuries, strokes, or neurodegenerative diseases like ALS
may benefit greatly from this technology. The fundamental idea behind a brain-computer
interface (BCI) is to record brain signals, usually using non-invasive techniques like
electroencephalography (EEG), process them in real time, and then translate them into
commands that can be used to control assistive technologies like communication systems,
robotic arms, and wheelchairs. The goal of this research is to create a BCI system that
improves people's independence and standard of living. Challenges addressed include
improving signal accuracy, reducing latency, ensuring system adaptability, and creating
user-friendly interfaces. The study also explores the psychological and ethical
considerations of integrating such systems into daily life. With advancements in machine
learning, signal processing, and neurotechnology, BCIs represent a transformative
solution for motor-impaired patients, enabling restored interaction with their
surroundings and offering new hope for personal autonomy and social inclusion.

Keywords: Brain-Computer Interface, neurodegenerative diseases,
electroencephalography
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| 0487| Ai Based Multi-Detector Camera System

Jayanshi Ratan Sinha!, Saradhi Molika!, Aditi Verma', Shubham Kumar!, Khushboo
Mahato!, Aradhana Sahu'
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ABSTRACT:

This paper presents an Al based multi detector camera system design to make road safer
and reduce the number of traffic related deaths and injuries. The system can automatically
detect road accidents in real time and instantly send alerts to nearby hospitals, police
stations and emergency services, which helps provide faster assistance to those involved.
It also monitors traffic violations such as speeding, running red light, driving without
helmets or seat belts, and shows signs of drunk driving by analysing driver behaviour
through facial tracking. The camera system can also measure how crowded an area is,
which is useful for managing traffic flow during busy hours or public events. The entire
system 1s powered by deep learning models like YOLOvS for object detection and
MediaPipe for facial landmark tracking. These models help the system identify vehicles,
people and risky situations with high accuracy. The setup can be deployed either or edge
devices like Raspberry Pi or NVIDIA Jetson for local processing, or connected to the
cloud for broader city-wide integration. Overall, this system offers a smart, automated
and efficient solution for improving road safety, enforcing traffic rule, and responding
quickly to emergencies, especially in smart city environments.

Keywords: AI Real time accident detector, Deep learning,Smart city ,Emergency Alert
System,Smart Surveillance
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| 0489| Making Our Country’s Security Stronger
Aand Powerful Using Ai And lot

Vaishnavi Singh!, Soumya Sharma!, Sneha Kumari!, Sneha Yadav!,
R Shirisha!, Aradhana Sahu'
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ABSTRACT:

In today’s fast-changing world, countries face complex threats like terrorism,
cyberattacks, natural disasters, and misinformation. Old security methods—based mostly
on manual work and slow responses—are no longer enough. To build a safer and smarter
nation, we must shift from reacting to problems to predicting and preventing them. This
paper explores how Artificial Intelligence (Al) and the Internet of Things (IoT) can work
together to improve national security. Al is very good at analysing large amounts of data,
spotting patterns, and making quick decisions. When combined with IoT devices like
cameras, drones, and sensors, these technologies can give security teams real-time
information, help detect threats automatically, and take quick action in critical situations.
We explain how this system can be used in areas such as smart surveillance, border
control, cyber protection, disaster response, and even in predicting crime before it
happens. The paper also discusses the structure of Al-IoT systems, real-life examples,
the benefits they offer, the challenges they face, and the need to use them ethically and
responsibly.

This research discusses the architecture of Al-IoT systems, use-case implementations,
benefits, challenges, and ethical considerations. By harnessing these technologies,
countries can shift from reactive to proactive security models, enabling faster decision-
making and reducing human error. The paper concludes with policy recommendations
and future directions for creating a safer and smarter nation using Al and IoT.

Keywords: Artificial Intelligence (Al), Internet of Things (IoT), National Security,
Smart Surveillance, Predictive Policing,
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| 0490| Ai — Skill Income Pathway Navigator For
Youth

Shakera Afreenl, Anamika Mouryal, Animesh Singh Rajputl, Arpit
Kumar Roy1, Aakash Kumarl, Aradhana Sahul
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ABSTRACT:

In today’s rapidly evolving job market, many individuals—especially youth—struggle to
secure the opportunities they deserve, not due to a lack of talent, but because their skills
do not match current industry needs. The core purpose of this project is to guide and
empower young people who are often affected by financial challenges and lack proper
career direction. We propose an Al-based system that analyses a person’s resume and
compares it with real-time job market trends to identify skill gaps. Based on these
insights, it recommends a personalized learning path that includes short courses, tutorials,
and certifications. Integrated with platforms like Coursera and LinkedIn Learning, the
system provides direct access to the most relevant and affordable learning resources.
Beyond just job matching, our Al offers tailored career suggestions and practical ways
for youth to begin earning early, even while they are still studying. This initiative not
only boosts individual employability but also supports companies in finding skilled
talent. By focusing on the growth and empowerment of youth, our goal is to reduce
unemployment and build a generation that is financially independent, future-ready, and
confidently guided by Al-powered support.

Keywords: Real Time Job Market; Employability; Empowerment of Youth; Financial
Independent; AI-Powered Support
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| 0491| AI-Driven Predictive Maintenance for Smart
Infrastructure: Enhancing Sustainability and Longevity.

Sejal Rawandhe!-#, Satish Kumar!, Utsav Raj!, Tasu Kumari',
Anand Mehta'!, Aradhana Sahu!
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!Department of Computer Science and Engineering, Rungta College of Engineering and Technology,
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ABSTRACT:

With the growth of smart cities and modern infrastructure, maintaining these systems efficiently
has become very important. Traditional maintenance methods often lead to unexpected
breakdowns, higher repair costs, and reduced lifespan of infrastructure. This paper presents an Al-
based approach for predictive maintenance that helps in identifying early signs of failure in
infrastructure systems The proposed method uses data from sensors installed in infrastructure
components such as bridges, roads, or machines. This data is analyzed using machine learning
algorithms to detect patterns and predict possible faults before they happen. By doing this,
maintenance work can be done at the right time, reducing the chances of sudden failures and saving
resources. We also include explainable artificial intelligence (XAI) techniques in our system. This
helps in making the predictions more understandable for engineers and decision-makers, increasing
trust in the system. Different evaluation metrics like accuracy and reliability were used to test the
performance of the model. The results show that our approach improves early detection and
supports better planning of maintenance activities. This paper highlights how Al can be a useful
tool in improving the performance, safety, and sustainability of smart infrastructure. It can help city
planners and engineers manage infrastructure more effectively and contribute to the development
of smarter and more sustainable cities.

Keywords: Predictive maintenance; smart infrastructure; machine learning; sensor data;
explainable AI; sustainability.
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| 0494| JUSTEASE — “The People’s Law Assistant: Using
Al to Bridge the Gap Between Citizens and the
Constitution”
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ABSTRACT:

JustEase is a multilingual, user-friendly legal awareness and assistance platform designed
to simplify access to laws and rights for every citizen of India. The project aims to break
down complex legal language and make the Constitution and important legal acts easily
understandable through simplified content, categorized sections, and voice-based inputs.

Users can explore laws relevant to their situation such as Motor Vehicle Acts, education
rights, or workplace harassment, with sections dedicated to different groups like college
students, school children, or employees. The platform allows users to view case studies,
refer to past verdicts, and understand how similar legal situations were handled.
Additionally, users can file complaints directly through the site and track their progress,
promoting easy and accessible legal action.

A unique feature includes the “Blind Case” option, enabling users to report unethical or
suspicious activities anonymously. The website also facilitates connections to certified
advocates based on user preferences, making legal help more approachable and efficient.

JustEase aims to empower citizens with legal knowledge, encourage lawful actions, and
support students and individuals in learning and applying their rights with confidence.

Keywords: Anonymous Reporting & Tracking; Connect with Advocates; Role-Based
Sections; Simplified Legal Access; Multilingual Legal Platform.
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| 0054 | Driving the Future: A Comprehensive Analysis
of the Transition to Electric Vehicles for Sustainable
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ABSTRACT:

The escalating environmental impact of conventional internal combustion engine (ICE) vehicles
has intensified the global call for cleaner, more sustainable transportation solutions. Electric
vehicles (EVs) have emerged as a promising alternative, offering reduced emissions, lower
operating costs, and enhanced energy efficiency. This research paper investigates the transition
toward electric mobility by analysing technological advancements, policy support, market trends,
and socio-economic challenges associated with EV adoption. The primary objective is to evaluate
the effectiveness and scalability of EVs in contributing to global sustainability goals. A mixed-
methods approach was employed, including an extensive review of academic literature, analysis of
global EV adoption statistics, and case studies from EV-leading nations such as Norway, China,
and the United States.

The findings reveal that while EVs offer substantial environmental benefits and long-term
economic advantages, their widespread adoption is constrained by factors such as high initial costs,
limited charging infrastructure, and concerns over battery production and disposal.

Keywords: Electric Vehicles (EVs) Sustainable Transportation Environmental Impact
Internal Combustion Engine (ICE) Vehicles EV Adoption Technological Advancements
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| 0066 | Evaluating COP in Marine Applications with
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ABSTRACT:

Marine refrigeration systems aboard seagoing vessels and offshore facilities are crucial for
maintaining refrigerated containers, cargo hold refrigeration, and domestic refrigeration on cruise
ships. The International Maritime Organization’s MARPOL Annex VI restricts the use of
refrigerants that deplete the ozone layer in maritime applications. New regulations from the
organization mandate that all stakeholders, including crew members and shipowners, transition to
using modern refrigerants. Refrigerants such as R1234yf, R1234ze (E), R1234ze (Z), and R1234zd
(E) have replaced older alternatives like R407f and R404A. These newer refrigerants have
significantly lower global warming potential compared to their traditional counterparts. In this
study, the performance of these modern refrigerants in marine applications was assessed
analytically, focusing on their Coefficient of Performance (COP). The analysis involved using
seawater in the condenser circuit to facilitate heat exchange during the refrigeration cycle.
Parametric analyses were conducted at various temperatures with these next-generation
refrigerants. The comparison considered factors like COP, safety, and environmental impact.
Results indicated that R1234ze (Z) demonstrated superior COP performance compared to the other
refrigerants. However, an increase in seawater temperature supplied to the system resulted in a
reduction of up to 50% in COP. The study concluded that while modern refrigerants are more
environmentally friendly, they show a slight decrease in COP performance.

Keywords: Marine refrigerants, COP, Refrigeration, Low GWP refrigerant
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| 0067 | Role of Thermal Engineering in 3D Printing
Technology: A Review
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ABSTRACT:

Thermal engineering plays a crucial role in enhancing the quality and reliability of 3D-printed
products. This paper explores how thermal engineering principles impact 3D printing, influencing
material behaviour, heat transfer, and thermal management strategies. Additive manufacturing
(AM), commonly known as 3D printing, has transformed manufacturing by enabling rapid
prototyping and customised production. However, the effectiveness and consistency of printed
components largely depend on how heat is controlled throughout the process. The present paper
highlights the significant contributions of thermal engineering to 3D printing technology, including
advancements in thermal control systems and challenges in high-temperature printing. It also
examines the integration of thermal models to improve printing precision. Additionally, we discuss
the mechanical, thermal, and microstructural properties of composite materials, focusing on metal-
infused polymers like polylactic acid (PLA) and acrylonitrile styrene acrylate (ASA). Key
challenges such as porosity, optimising thermal conductivity, and managing anisotropic behaviour
are addressed, along with potential solutions through improvements in printing parameters and
post-processing techniques.

Keywords: 3D Printing, Solidification, Heat Transfer, Composite Material, Cement
Technology, etc
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circulation loops: Influence of orientation of heaters
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Kush Kumar Dewangan' #, Sanjay G Sakharwade', Sameer Singh?,
Rahul Mishra®, Suraj Bandhekar®, Anant Kumar®

Author Affiliations

Department of Mechanical Engineering, Rungta College of Engineering & Technology, Bhilai, India-
490024

ABSTRACT:

A steady state model has been developed to study the operation of a flashing driven natural
circulation loop at low-pressure conditions. The heat transport capacity of the natural circulation
loop (NCL) is usually low and depends strongly on the length of the riser. As riser length increases,
the tendency of flashing in the adiabatic section of the riser increases as a result of an increase in
the density difference between the riser and the downcomer. The position or orientation of the
heater and the cooler can be manipulated to modify the driving force for the circulation in the loop.
Thereby, the hydrodynamic and heat transport characteristics of the loop can be controlled. One-
dimensional two-phase homogeneous equilibrium model (HEM) has been considered for
estimating the void fraction in the two-phase region. Circulation with flashing and without flashing
in the adiabatic section of the riser has been compared for the steady state condition. This study
focuses on the influences of cooler and heater orientations on the performance of flashing driven
natural circulation loops. Based on the presented model, it can be predicted that, at low operating
pressure, flashing at the unheated riser section has a significant impact on the NCL's performance.
The full paper reports the variation of void fraction, circulation rate, and the limit of operation over
a range of working parameters.

Keywords: flashing driven natural circulation loop, two-phase flow, Ledinegg type
instability.

# Corresponding author’s email address: kush.kumar.dewangan@rungta.ac.in

TRACK 2 - INTERNATIONAL CONFERENCE ON INNOVATIONS IN MECHANICAL, AUTOMOBILE AND MINING TECHNOLOGY FOR |102
SUSTAINABLE DEVELOPMENT



rarth - 3058
10" AI-Driven Innovations in Engineering, Health Sciences, and Sustainability
ISBN No.: 978-81-964426-1-3

Organised by RUNGTA COLLEGE OF ENGINEERING AND TECHNOLOGY, BHILAI

28 — 29 June 2025 o A

| 0098 | Topology Optimization and Development of Bio-
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ABSTRACT:

This research focuses on the topology optimization and development of a bio-degradable ABACA
polymer composite leaf-spring for electric vehicles, aiming to enhance performance while
promoting sustainability. The study integrates advanced computational techniques and material
science principles to design an optimized, lightweight, and structurally efficient leaf-spring.

To achieve optimal design efficiency, topology optimization techniques are employed using a
gradient-based algorithm that iteratively removes unnecessary material while maintaining
structural integrity. The optimization framework defines the design domain, objective function, and
constraints to ensure minimal weight and maximum stiffness. The study then transitions to
computational simulations, leveraging Simscale’s cloud-based platform to conduct stress analysis,
vibration analysis, and deformation evaluations under real-world loading conditions.

The material selection process centers around ABACA polymer composites, known for their high
strength-to-weight ratio and biodegradability. The formulation and manufacturing procedures
integrate polymer infusion and layering techniques to develop a robust composite structure.

Keywords: Topology Optimization, Bio-Degradable ABACA Polymer Composite,
Computational Techniques, Material Science Principles
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ABSTRACT:

Smart Manufacturing (SM), a cornerstone of Industry 4.0 (I14.0), enhances autonomy across cyber-
physical systems on the production floor. Connectivity, powered by Digital Twinning (DT), the
Industrial Internet of Things (IIoT), Cloud Computing, and advanced sensors, facilitates real-time
monitoring and decision-making. DT plays a pivotal role in production and operations management
by integrating with a novel CAPP-GPT (Computer-Aided Process Planning—Generative Pretrained
Transformer) and production scheduling framework. This hybrid methodology addresses shop
floor disruptions by enabling self-healing capabilities at the micro-CAPP level, dynamically
adjusting process parameters and toolpaths based on real-time process signature data. Inspired by
advancements in NLP and LLMs like ChatGPT, the framework analyzes CAD models and
blueprints using a combination of operations research and predictive analytics for setup planning,
operation sequencing, and grouping. A hybrid approach incorporating Optimization, Logical
Analysis of Data, and Machine Learning (ML) is employed to heuristically generate and modify
process plans. At the macro-CAPP level, integration with delayed product differentiation, lot-
sizing, and transfer line balancing supports batch production in Hybrid Manufacturing (HM) and
Smart Assembly systems.

Keywords: CAPP-GPT, Macro-CAPP, Scheduling, Micro-CAPP, Smart
Manufacturing, Maintenance 4.0, Quality 4.0, Machine Learning
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| 0123 | Developments in wire arc additively produced
Al-Zn-Mg-Cu alloys: improving mechanical
characteristics, refining grains, and metallurgical flaws.
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ABSTRACT:

Wire Arc Additive Manufacturing (WAAM) is a promising technique for metal additive
manufacturing due to its high deposition rate, cost-effectiveness, and ability to produce large-scale
components. Aluminium alloys, particularly those in the Al-Zn-Mg-Cu system, have gained
significant attention due to their high strength-to-weight ratio, excellent mechanical performance,
and broad applicability in aerospace, automotive, and military industries. However, several
challenges limit the widespread adoption of WAAM technology for high-performance alloys. One
major issue is the presence of metallurgical defects, such as porosity and cracking, which can
compromise the structural integrity and performance of the final components. Additionally,
achieving grain refinement is crucial for enhancing the material's strength, ductility, and resistance
to fatigue and corrosion. Current research focuses on developing strategies to mitigate defects,
promote grain refinement, and improve the mechanical properties of WAAM-fabricated Al-Zn-
Mg-Cu components, including optimizing process parameters, exploring post-processing
treatments, and incorporating innovative alloy design or reinforcement techniques.

Keywords: Al-Zn-Mg-Cu alloys, Wire arc additive manufacturing, Metallurgical
defects, Cracking, Refining grains.
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ABSTRACT:

The study investigates the effectiveness of non-Newtonian fluid (NNF) based speed breakers as an
innovative solution to enhance road safety and traffic control. Traditional speed breakers, while
effective in reducing vehicle speed, often cause discomfort to drivers and can lead to vehicle
damage over time. Non-Newtonian fluids, with their unique property of viscosity change under
stress, offer a promising alternative. This research focuses on the development, testing, and analysis
of a speed breaker prototype utilizing NNF technology. The study explores the fluid’s behaviour
under varying vehicle loads and speeds, the mechanical design of the speed breaker, and its
potential benefits compared to conventional rigid speed bumps. The results show that the NNF-
based speed breaker provides a smoother driving experience while still effectively reducing vehicle
speed. Furthermore, the adaptive nature of the non-Newtonian fluid allows for variable resistance,
potentially enhancing the comfort and safety of road users. This study also highlights the
environmental sustainability of the proposed system, as NNF-based speed breakers can be designed
with eco-friendly materials and components. The findings suggest that NNF-based speed breakers
could offer a viable solution to modernizing traffic control systems, balancing efficiency, safety,
and user experience. Further research is recommended to refine the system and evaluate its
performance under diverse environmental conditions.

Keywords: Non-Newtonian fluid, speed breaker, road safety, traffic control, vehicle
speed, adaptive resistance, sustainable design.
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ABSTRACT:

In the present investigation, multiphase microstructures containing a combination of ferrite,
martensite, retained austenite and carbides have been produced by altering the cooling rate in low
alloy steels. The mechanical properties have been evaluated and correlated with ensuing
microstructural features. The quench interruption temperature was optimized with consideration of
the ideal carbon concentration in untransformed austenite after partitioning to lower the Ms
temperature to room temperature. After partitioning at an appropriate temperature, a significant
fraction of austenite was retained through the enrichment of carbon into the untransformed
austenite. Three samples have been heat treatment by following the cycle of quenching and
partitioning. The samples were then compared with each other. In the first set, before going for Q
& P treatment, samples were annealed. Then Q& P temperature was taken for 450 C and 350 C.
Also, Q & P has been performed for fully and partially austenitization sample at 450 C. It has been
observed that a significant reduction in grain size can be observed after Q&P heat treatment of the
steel. Also, the hardness shows an efficient increase in comparison to annealed low carbon steel.
This also gives evidence of the development of advanced high strength low carbon steel. Even
though the less Q & P temperature shows more amount of martensite in the martensite which leads
to high hardness then higher Q & P temperature. Austenitization temperature also have an effect
on the mechanical properties as complete austenitization leads to have higher amount of martensite
and retained austenite then partial austenitization sample, hence the increase in hardness can be
observed in fully austenized Q&P sample.

Keywords: Quenching and Partitioning; low carbon steel; Microstructure; Hardness;
Grain size analysis
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ABSTRACT:

The integration of Artificial Intelligence (Al) and Machine Learning (ML) into SOLIDWORKS
has revolutionized mechanical engineering workflows, enabling unprecedented efficiency,
creativity, and precision in product design. This paper explores SOLIDWORKS' Al-driven tools,
their applications, and their transformative impact on the field. SOLIDWORKS 2025 introduces
Aura Al, a context-aware assistant embedded directly into the CAD environment. Aura automates
repetitive tasks, generates design alternatives, and provides real-time regulatory compliance
insights, allowing engineers to focus on innovation. Al reduces repetitive tasks, allowing engineers
to dedicate 40% more time to creative problem-solving. However, human oversight remains
critical. SOLIDWORKS aims to expand industry-specific Al customization, particularly for
aerospace and medical devices, while improving predictive maintenance algorithms using IoT
sensor data. This synergy positions SOLIDWORKS as a leader in smart manufacturing, driving
innovation while maintaining the critical role of engineering expertise.

Keywords: Solidworks; digital manufacturing; artificial intelligence; industry 4.0
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ABSTRACT:

In the modern globalized and digitally connected marketplace, the selection of suitable contractors
is a critical strategic decision with far-reaching implications across the supply chain. Conventional
supplier evaluation methods, though beneficial, often prove inadequate when dealing with
ambiguity, scarce information, and subjective inputs. Incorporating artificial intelligence into these
processes can significantly improve the efficiency, accuracy, and responsiveness of decision-
making. This research explores the integration of Al with established supplier selection models
namely AHP and TOPSIS, to offer supply chain managers a robust framework for comparative
assessment and enhanced strategic choices. Application of Al to AHP and TOPSIS results in more
adaptive, data-driven evaluations that strengthen strategic sourcing decisions in dynamic supply
chain environments; and the ability to process complex datasets and generate optimized supplier
rankings with greater reliability and speed.

Keywords: Supplier Selection, AHP, TOPSIS
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ABSTRACT:

Heat exchangers are integral to industrial processes involving thermal energy exchange. Traditional
designs such as the shell-and-tube configuration often suffer from suboptimal thermal performance,
fouling, and pressure drops. This paper investigates cost-effective passive modification techniques
including helical baffles, vortex generators, and nanofluids for enhancing heat exchanger
performance. The objective is to optimize heat transfer without significant penalties in pressure
drop or system complexity. Computational Fluid Dynamics (CFD) simulations coupled with
experimental validation are used to analyse the effects of these modifications. Results show up to
40% improvement in heat transfer coefficient and over 35% increase in Nusselt number with
limited increase in pressure drop.

The study concludes that retrofitting existing exchangers with such enhancements is a practical
approach to improving thermal systems. These findings suggest that integrating nanotechnology
and geometric modifications can lead to significant energy savings and improved process reliability
in various industrial applications.

Keywords: Heat exchangers, passive enhancement, helical baffles, vortex generators,
nanofluids, Computational Fluid Dynamics (CFD), Nusselt number, heat transfer
coefficient, retrofitting, thermal performance.
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ABSTRACT:

Kenaf fibre has emerged as a promising natural reinforcement in polymer composites due to its
sustainability, cost-effectiveness, and favorable mechanical properties. This review compiles and
analyzes experimental data on a wide variety of kenaf-reinforced polymer composites to evaluate
their mechanical performance. The composites studied include single and hybrid reinforcements
combined with matrices such as epoxy, polyester, polyurethane, polylactic acid, and polypropylene.
Mechanical properties such as tensile strength, flexural strength, impact strength, Young’s
modulus, and elongation at break were compared across different fibre loadings and composite
formulations. The results indicate that the incorporation of kenaf fibres significantly enhances
mechanical performance, particularly when combined with other reinforcements like glass fibre,
banana fibre, or basalt. For example, hybrid kenaf-basalt epoxy composites demonstrated tensile
strengths up to 150 MPa and impact strengths exceeding 29 kJ/m?. Additionally, fibre loading was
found to strongly influence mechanical behavior, with optimal ranges varying by matrix type.
Notably, polylactic acid and epoxy-based systems generally showed superior strength and stiffness.
This comprehensive dataset highlights the potential of kenaf fibre composites for structural and
semi-structural applications in automotive, construction, and consumer product sectors.

Keywords: Polymer matrix composites; Structural applications; Mechanical properties;
Sustainable materials; Reinforcement hybridization; Fibre-matrix compatibility
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ABSTRACT:

Lightweight High Entropy Alloys (LWHEASs) represent a transformative class of materials
designed for high-performance applications in aerospace, automotive, and defense sectors where
weight reduction and mechanical integrity are critical. Unlike conventional alloys based on a single
principal element, HEAs incorporate multiple principal elements—typically five or more—in near-
equimolar ratios, resulting in high configurational entropy and the formation of stable solid-solution
phases. LWHEAs integrate low-density elements such as aluminum, magnesium, lithium, or
titanium, effectively reducing weight while preserving excellent mechanical strength, corrosion
resistance, and thermal stability. These materials demonstrate superior specific strength and
structural reliability under extreme conditions, often outperforming traditional light alloys like
aluminum or titanium. The combination of high entropy effects, lattice distortion, and sluggish
diffusion contributes to their unique behavior and long-term performance. This review examines
the compositional design, synthesis methods, mechanical behavior, and potential applications of
LWHEAs. The outcome of this review reveals that LWHEASs hold significant promise as next-
generation structural materials, with ongoing research focused on tuning their microstructure for
enhanced industrial applicability and mass production.

Keywords: High Entropy Alloys, Lightweight Materials, Structural Applications,
Specific Strength, Alloy Design, LWHEAs
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ABSTRACT:

This study presents a comprehensive analysis of the mechanical properties of various glass fibre-
based composite materials. A wide range of hybrid composites were analyzed, including
combinations with coir, charcoal, sisal, hemp, basalt, cotton, carbon nanotubes (CNTs), graphene,
and rice straw. These materials were evaluated for tensile strength, flexural strength, Young’s
modulus, impact strength, and flexural modulus, with fibre content varying across the samples. The
results highlight the significant influence of fibre type and percentage on the mechanical
performance. Notably, composites reinforced with graphene and carbon-based fillers exhibited
enhanced mechanical properties, making them suitable for high-performance applications. On the
other hand, natural fibre hybrids offered moderate strength with sustainability benefits. The choice
of epoxy or thermoplastic matrix also impacted the material behavior. The findings contribute to
the understanding of composite optimization and material selection for structural and industrial
applications. This study provides valuable data for future research and helps in the design of cost-
effective, lightweight, and high-strength composite materials suitable for diverse engineering uses.

Keywords: Glass fibre; composite materials; mechanical properties; graphene
reinforcement; hybrid fibre
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ABSTRACT:

High Entropy Alloys (HEAs) represent a revolutionary class of materials engineered for high-
performance applications across aerospace, automotive, energy, and defense industries, where
mechanical integrity, thermal stability, and corrosion resistance are critical. Unlike conventional
alloys based on one or two principal elements, HEAs are composed of five or more principal
elements in near-equimolar ratios, resulting in elevated configurational entropy and the
stabilization of simple solid-solution phases. This unique compositional strategy leads to
exceptional mechanical strength, wear resistance, and structural stability, even under extreme
environmental conditions. The synergistic effects of high entropy, severe lattice distortion, sluggish
diffusion, and the cocktail effect contribute to the remarkable physical and chemical properties
observed in HEAs. This review explores the principles of alloy design, fabrication techniques,
microstructural evolution, and mechanical performance of HEAs. It further highlights the broad
potential of HEAs as next-generation structural materials and functional components, with
particular emphasis on their adaptability through compositional tuning and advanced processing
techniques. Continued research is essential for optimizing HEAs for mass production and
application-specific performance.

Keywords: High Entropy Alloys, Advanced Materials, Structural Applications,
Mechanical Properties, Solid-Solution Strengthening
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ABSTRACT:

Jute fibre — reinforced polymer composites have gained substantial attention in recent years due to
their biodegradability, low cost, and acceptable mechanical performance. This review paper
summarizes and analyses the mechanical properties — such as tensile strength, flexural strength,
modulus, impact strength, fibre content and elongation at break — of jute-based composites with
various matrices and modifications. A comparative study is presented between pure jute
composites, jute —glass hybrid composites, and jute composites modified with nanofillers such as
carbon nanotubes. The effects of fibre content and matrix combinations on the overall performance
are explored to assess the optimal configuration for different engineering applications. Among
studied composites, hybrid systems like HPMC (S-glass+jute) and nano enhance jute composites
demonstrated significant improvement in impact strength and flexuralproperties, indicating the
benefits of hybrid reinforcement and nano — integration. Additionally, high- performance jute
composites showed potential in replacing synthetic fibre composites for structural applications.
Furthermore, the combination of jute with EFB and advanced epoxy formulations yields promising
alternatives to conventional composites. This study provides a holistic comparison to guide the
development of high-performance, eco-friendly composites materials.

Keywords: Jute Fibre-Reinforced Composites; Mechanical Properties; Nanofillers;
Flexural Strength; Carbon Nanotubes
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ABSTRACT:

In recent years, there has been rapid progress in research and development in the field of bamboo
fibre composites due to their excellent formability, abundance, sustainability, and cost-
effectiveness. Bamboo fibre is a natural material that is biodegradable and offers significant
potential as a future alternative to synthetic fibres. Its wide availability, low cost, and year-round
growth — largely unaffected by seasonal variations — make it a highly attractive resource. The
use of bamboo fibre presents an eco-friendly solution to environmental challenges and offers a
viable business opportunity as reliance on petroleum-based synthetic fibres continues to decline.

This work focuses on the mechanical and chemical properties of bamboo fibre, highlighting its core
values and benefits. Based on these properties, the unique characteristics and practical applications
of bamboo are explored. The indications of its usage in various sectors have also been analyzed,
establishing bamboo fibre as a promising material for sustainable development.

Keywords: Keywords: Hybrid; Fibre; Bamboo; Composites; Eco-friendly
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ABSTRACT:

The performance, safety, and efficiency of modern railway systems are significantly influenced by
the geometry of the rail wheel profile, which governs critical aspects such as vehicle dynamics, ride
comfort, energy consumption, Artificial Intelligence (AI) has emerged as a transformative tool for
rail wheel profile optimization. This research explores the application of Al methodologies
including machine learning (ML), deep learning, and optimization algorithms to model, predict,
and optimize the evolution and performance of rail wheel profiles under varying conditions. The
proposed Al-driven framework begins with comprehensive data acquisition from trackside
monitoring systems, onboard sensors, and historical maintenance records. Using this data,
supervised learning models such as Random Forests, Gradient Boosting Machines, and Neural
Networks—are trained to predict profile wear over time and under diverse operating scenarios. A
digital twin of the wheel-rail system is developed to simulate and visualize the impact of different
profile geometries on system behavior, enabling engineers to assess design trade-offs before
physical implementation.

Keywords: Rail Wheel Profile, Artificial Intelligence (AI), Machine Learning,
Predictive Maintenance, Reinforcement Learning, Wear Prediction,
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ABSTRACT:

The Automation Brake Failure Indicator is a safety-critical system designed to detect, diagnose,
and alert operators to brake malfunctions in automated or semi-automated vehicles and machinery.
This system enhances reliability by continuously monitoring brake performance parameters such
as hydraulic pressure, electronic braking signals, and mechanical feedback. Upon detecting
anomalies such as pressure drops, signal failure, or response delays, the indicator system promptly
generates alerts through visual, auditory, or digital interfaces. Integrating such a system improves
operational safety, reduces response time to mechanical failures, and supports preventive
maintenance. This paper discusses the design architecture, fault detection algorithms, sensor
integration, and practical applications of the automation brake failure indicator in industrial and
transportation sectors.

Keywords: Sensor Integration, Brake Monitoring System, Safety Alert System,
Intelligent Diagnostics, Vehicle Automation, Real-Time Monitoring
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ABSTRACT:

AI203 in water as nanofluid was employed for heat transfer augmentation using together with
imbricated dual twisted tapes. The study encompassed Reynolds numbers from 2800 to 18,200,
imbricated dual twisted tapes with overlapped twist ratios (yo/y) of 1.5, 2.0 and 2.5 and nanofluids
with Al203 volume concentrations (f) of 0.05%, 0.15% and 0.25%. The experimental and
numerical results indicated that IDTs(imbricated dual twisted tapes)with smaller overlapped
twisted ratio delivered a higher turbulent kinetic energy and better swirl intensity. Mostly in heavy
industries with heat exchangers these techniques are used. The smallest twist ratio of IDTs 1.5
enhanced heat transfer rates up to 76.75%, thermal performance up to 1.08 times and friction factor
by 4.35 times as compared to normal plain tube.

Keywords: Heat exchanger tube Imbricated dual twisted tapes Heat transfer
enhancement AI1203 /water nanofluid
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Multiple Loading Situations
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ABSTRACT:

The effects of different operating parameters on the performance of a 1200W polymer electrolyte
membrane (PEM) fuel cell have been studied experimentally using pure hydrogen (H2) on the
anode side and air on the cathode side. The experimental results are obtained in the form of
polarization curves for two kinds of electronic loading such as constant current mode and constant
power mode. Various characteristic curves of the fuel cell, such as voltage vs. current density,
power vs. current density, current vs. H2 flow, efficiency vs. current density, efficiency vs.
temperature and efficiency vs. pressure are determined experimentally. The experimental results
are compared with the theoretical determined values. For the theoretical calculation of voltage, the
Tafel equation and Nernst equation are used. The effective exchange current density at any
temperature or pressures is determined by the Butler-Volmer equation. The comparison shows good
agreements between the theoretical and the experimental data. A performance study on PEM fuel
cells under varying load conditions reveals that factors like temperature, pressure, and humidity
significantly impact performance, especially under dynamic load changes. The study shows that
increasing temperature, pressure, and humidity generally enhances performance by improving
reaction kinetics and reducing mass transport limitations. However, excessively high humidity can
lead to flooding, hindering performance. Load changes themselves can introduce transient
fluctuations in parameters like stoichiometry, temperature, and humidity, accelerating fuel cell
degradation.

Keywords: Polymer electrolyte membrane fuel cell (PEMFC), constant power mode and
constant current mode Nernst and Tafel equation Butler-Volmer equation.
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ABSTRACT:

The transition toward electric mobility has heightened the demand for lightweight and efficient
drivetrain components. This research focuses on the design optimization and material analysis of a
differential gearbox tailored specifically for electric vehicles (EVs). Traditional materials like cast
iron and steel, though mechanically robust, significantly add to the vehicle's weight, reducing
energy efficiency and overall performance. This study explores the use of lightweight alternatives
such as EN8, EN19, and 20MnCr5 steels to reduce gearbox weight without compromising
structural integrity. A detailed CAD model of the differential was developed using SolidWorks,
and structural performance under varying torque conditions was analysed using ANSYS
Workbench. Finite Element Analysis (FEA) was conducted to evaluate stress distribution,
deformation, and modal behaviour, ensuring the system meets mechanical and thermal performance
requirements. Results indicate a 15% weight reduction in the gearbox casing, enhanced durability,
and improved energy efficiency. The optimized design presents a promising solution for
lightweight, high-performance differentials in modern electric vehicles.

Keywords: Electric vehicles (EVs), Differential gearbox, Lightweight, Design
optimization, Finite Element Analysis (FEA)
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ABSTRACT:

Solar energy is the most abundant source of energy for all the forms of life on the planet Earth. It
is also the basic source for all the sources of energy except Nuclear Energy. But the solar technology
has not matured to the extent of the conventional sources of energy. It faces lots of challenges such
as high cost, erratic and unpredictable in nature, need for storage and low efficiency. This project
aims at increasing the efficiency of solar power plants by solving the problem of accumulation of
dust on the surface of solar panel which leads to reduction in plant output and overall plant
efficiency. It proposes to develop a Solar Panel Cleaning System which could remove the
accumulated dust on its surface on a regular basis and maintain the solar power plant output. The
system is a robotic system which could move autonomously on the surface of solar panels.

Keywords: solar panel, cleaning efficiency, light weight
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ABSTRACT:

Nano-enhanced phase change materials (NePCMs) have emerged as transformative solutions for
thermal energy storage, addressing critical challenges in energy efficiency and heat management.
This review synthesizes advancements in thermophysical properties of NePCMs, highlighting the
integration of nanoparticles such as SiO2, Al2Os, graphene, and carbon nanotubes (CNTs) into
organic PCMs (e.g., paraffin, fatty acids), inorganic salts (e.g., CaCl.-6H20, Na.SO4-10H-0), and
eutectic blends. Key findings reveal that nanoparticles significantly enhance thermal conductivity
while maintaining melting points and enthalpy Synthesis routes like melt mixing and sol-gel
dominate due to scalability and homogeneity, though ultrasonic dispersion shows promise for
carbon-based additives. Widely adopted applications include building thermal regulation (paraffin-
based composites), solar energy storage (inorganic salt hydrates), and electronics cooling (eutectic
blends with CNTs), driven by their tailored phase transition temperatures and stability. Future
research should optimize nanoparticle to mitigate sedimentation, explore hybrid nanoparticles, and
develop eco-friendly synthesis methods. Innovations in encapsulation and hybrid systems could
further elevate energy density and cyclability, positioning NePCMs as pivotal for sustainable
energy systems and climate-responsive technologies.

Keywords: NePCMs; Thermophysical Properties; Thermal Conductivity Enhancement;
Organic/Inorganic PCMs; Melt Mixing; Industrial Scalability
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ABSTRACT:

This study presents a comprehensive analysis of mechanical properties of various carbon Fiber
based composite materials. A wide range of polymer composites were analysed. Carbon nano tube
(CNT), graphene nano plates. these materials were evaluated for tensile strength, flexural strength,
Young’s modulus, impact strength, with Fiber contents varying across the samples. The result
showed a significant influence in mechanical properties of different Fiber composites. Notably the
composites with epoxy polymer showed the highest tensile strengths, making them suitable for
being used in aerospace, automotive, sports equipment, and various other sectors. The findings
contribute to understanding of composite optimization and material selection for structural and
industrial applications. This study provides valuable data for future research and helps in the design
of cost-effective lightweight and high strength composite materials suitable for diverse engineering
uses.

Keywords: Carbon Fiber reinforced composites; mechanical properties; Nanofillers;
Tensile strength; Impact strength; Flexural strength; Carbon Nano tubes; Elongation
at break
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ABSTRACT:

The International Conference on Innovations in Mechanical, Automobile, and Mining Technology
for Sustainable Development was organized to explore advanced technological solutions aligned
with global sustainability goals. It brought together international experts, researchers,
academicians, and industry leaders to share knowledge, present innovations, and foster
collaboration in the fields of mechanical, automobile, and mining engineering.

The conference aimed to promote sustainable practices through technological advancement and
interdisciplinary research. In mechanical engineering, discussions included renewable energy
systems, smart manufacturing, and energy-efficient machines. Automobile technology sessions
focused on electric and hybrid vehicles, emission reduction, and intelligent transport systems.
Mining technology sessions emphasized eco-friendly mining, automation, waste management, and
safety innovations.

Experts also highlighted the integration of Artificial Intelligence (Al), Internet of Things (IoT), and
robotics as essential tools for modern, sustainable engineering solutions. Keynote speeches and
technical paper presentations helped in identifying future trends and practical applications.

Keywords: Sustainable Development, Mechanical Engineering ,Automobile Technology,
Mining Technology ,Renewable Energy ,Electric Vehicles ,Emission Control.
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ABSTRACT:

The review paper is a critical review of thermophysical properties of encapsulated phase change
materials (PCMs) and their use in the development of next-generation thermal energy storage and
management technology. Encapsulated PCMs, in which the phase change material is encapsulated
in micro- or nano-scale capsules, possess enhanced thermal stability. The review paper is a
systematic critical review of encapsulated phase change PCMs and their use in the development of
next-generation thermal energy storage and management technology.

The paper provides an overview of recent progress in measurements and characterization of the
principal thermophysical properties such as thermal conductivity, latent heat capacity, specific heat,
and density for different encapsulation processes such as microencapsulation, nanoencapsulation,
and core-shell architecture. The effects of encapsulation materials, shell structure, and synthesis
routes on the thermophysical behaviour of PCMs are critically evaluated. The review also provides
an overview of the effects of the aforementioned properties on applications towards energy-
efficient buildings, thermal management of electronics, renewable energy systems, and industrial
heat recovery.

Keywords: Phase Change Materials, Encapsulated PCMs, Thermophysical Properties,
Thermal Conductivity, Latent Heat, Specific Heat

# Corresponding author’s email address: shubhrajgupta. 1 @gmail.com
p g J guf @g

TRACK 2 - INTERNATIONAL CONFERENCE ON INNOVATIONS IN MECHANICAL, AUTOMOBILE AND MINING TECHNOLOGY FOR |126
SUSTAINABLE DEVELOPMENT



rarih - 2035

10" AI-Driven Innovations in Engineering, Health Sciences, and Sustainability

ISBN No.: 978-81-964426-1-3
Organised by RUNGTA COLLEGE OF ENGINEERING AND TECHNOLOGY, BHILAI

28 — 29 June 2025 o A

| 0477 | Investigation on Mechanical Properties of Sisal
Polymer Composites

Rishabh Shukla®, Shubh Raj Gupta?, Om pandey?, Roshan Chandraker* ,
Agnivesh Kumar Sinha’,Ram Krishna Rathore®

Author Affiliations

1 Department of Data Science, Rungta College of Engineering and Technology, Bhilai, India-490024
2 Department of Civil Engineering, Rungta College of Engineering and Technology, Bhilai, India-490024
3 Department of Mechanical Engineering, Rungta College of Engineering and Technology, Bhilai, India-
490024

ABSTRACT:

The main objective of the current work is to study and analysis the mechanical properties of the
natural sisal fibre with different polymer composites. A large number of different composites were
used such to study the change in the mechanical properties of the sisal fibre such as jute, glass,
mustard cake, polyester, pipe needles, human hair, palm leaf and hemp. The study and analysis
include key parameters such as fibre content, impact strength, flexural strength, tensile strength,
young’s modulus and elongation at break of the sisal and composites mixture. Varying fibre content
with the same polymer composites revealed a significant influence change in the mechanical
performance. The performance also depends upon the type of composites used accordingly, this
may increase its properties or decrease them to. The findings contribute to the understanding of
composite optimization and material selection for structural and industrial applications. This study
provides valuable data for future research and helps in the design of cost-effective, lightweight, and
high-strength composite materials suitable for diverse engineering uses.

Keywords: Sisal fibre; polymer composites materials; mechanical properties; fibre
content Performance.
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ABSTRACT:

Aluminium metal foam is a lightweight, porous material gaining popularity for its unique
properties, making it ideal for various industries. This review paper deals about how aluminium
foam is made, its key features, and its growing uses in fields like aerospace, automotive, and
construction. Created through methods like gas injection or melting processes, aluminium foam has
a sponge-like structure that makes it strong yet lightweight, great for absorbing energy, insulating
heat, and noise suppression (acoustic). Its adjustable porosity allows it to be moulded for specific
needs, such as crash protection in cars or lightweight building panels. Recent improvements in
production have made it stronger and easier to manufacture, tackling past issues like high costs.
This paper looks at how production techniques affect its structure and performance, while exploring
new trends, like using aluminium foam in eco-friendly designs and advanced composites (layers).
Unlike conventional alternatives, aluminium foam champions sustainability and adaptability,
heralding a new era of green engineering.

Keywords: Aluminium metal foam, Lightweight, Porous material, Aerospace,
Automotive, Construction, Gas injection, Melting processes, Sponge-like structure
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ABSTRACT:

Titanium foam, a lightweight and porous metallic material, is valued for its biocompatibility, robust
mechanical properties, and resistance to corrosion, enabling its use across diverse industries. This
review explores its critical applications in biomedical, aerospace, defence, and energy sectors, with
a primary emphasis on biomedical innovations. Its porous architecture, typically with pore sizes
ranging from 100 to 600 pum, supports osseointegration and tissue growth, making it ideal for
orthopaedic implants, dental structures, regenerative scaffolds, and targeted drug delivery systems.
Surface enhancements, such as hydroxyapatite coatings, further improve its bioactivity. In
aerospace and defence, titanium foam’s exceptional strength-to-weight ratio enhances airframe
designs, turbine parts, military aircraft frameworks, and lightweight vehicle armour, boosting
performance and longevity. In the energy sector, it functions as an electrode substrate in batteries,
supercapacitors, and fuel cells, improving electrochemical efficiency for sustainable energy
solutions. Nevertheless, challenges like achieving consistent porosity and high production costs
hinder large-scale adoption.

Keywords: Titanium foam, lightweight, porous, biocompatibility, mechanical strength,
corrosion resistance, biomedical, aerospace, defence, energy, osseointegration
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ABSTRACT:

This literature review is focused on the progress and the uses of bio-particulate reinforcement in
epoxy composites with an emphasis on the associated characterization techniques and a broad range
of applications. The study begins by explaining the environmental degradation and remediation
processes due to the application of convention reinforcement materials. It then goes on to suggest
the development of bio-particulate reinforcements as a more sustainable alternative. This study,
through a thorough analysis of the current literature, aims to articulate the novel developments and
interests associated with the employment of bio-particulate reinforcements in epoxy composites,
and the possible characterization strategies as well as potential utilization.

Keywords:  Bio-particulate reinforcement, epoxy composites, characterization
techniques, mechanical properties, sustainability, applications
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ABSTRACT:

The Flexi Lumina Grip is an innovative, low-cost, and inclusive ergonomic writing aid
designed to improve writing comfort and accessibility across diverse user groups.
Engineered by a multidisciplinary team under AICTE IDEA Lab FDP, this novel device
integrates a soft ergonomic grip, rotatable pen holder, and built-in LED illumination to
address key challenges such as hand fatigue, poor lighting, and inflexible writing
instruments. Its multifunctionality supports children, artists, students, senior citizens, and
individuals with motor impairments.

With a production cost of just I10-15 per unit, the device ensures affordability and
scalability, making it ideal for mass adoption in educational and rehabilitation settings. By
combining universal tool compatibility, angle adjustment, and lighting into a single
solution, it outperforms existing grips and writing aids. This product aligns with several
UN Sustainable Development Goals (SDGs), including SDG 3 (Good Health), SDG 4
(Quality Education), and SDG 10 (Reduced Inequalities).

Flexi Lumina Grip has high commercial, academic, and patent potential. Future expansions
may include digital sensors, rechargeable modules, and adaptive versions for digital
styluses. This innovation exemplifies inclusive design and sustainable engineering,
fostering well-being, education, and social equity..

Keywords: Ergonomic Writing Aid, Inclusive Education, Assistive Technology, LED-
Integrated Grip, Sustainable Design, Low-Cost Innovation
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ABSTRACT:

The global demand for sustainable, lightweight, and high-performance materials has
propelled research into biodegradable natural fiber-reinforced polymer composites
(NFRPCs) as viable alternatives to synthetic fiber composites. This review explores the
mechanical behavior—tensile strength, flexural performance, and impact resistance—of
NFRPCs reinforced with fibers such as jute, flax, hemp, kenaf, coir, and sisal, embedded
in biodegradable polymer matrices like polylactic acid (PLA), polyhydroxyalkanoates
(PHA), and starch-based resins. The effects of fiber type, volume fraction, orientation, and
surface treatments on interfacial bonding and overall mechanical performance are critically
analyzed. Findings suggest that proper fiber treatment and alignment significantly enhance
mechanical properties, making these composites suitable for semi-structural and structural
applications in the automotive and construction sectors. The review also addresses the
trade-offs between biodegradability and mechanical strength, highlighting current
limitations and potential research directions. By correlating material characteristics with
performance metrics, this paper aims to guide future material selection and design
strategies for sustainable engineering applications.

Keywords: Natural fiber composites, biodegradable polymers, mechanical properties,
tensile strength, flexural modulus, impact resistance, fiber treatment, sustainable
materials, automotive applications, structural composites.
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ABSTRACT:

The study addresses the critical need to enhance the energy efficiency and performance of induction
motors in industrial and automotive applications due to rising sustainability and energy
conservation demands. The primary objective is to explore and evaluate technological
advancements in voltage control mechanisms and material innovations that improve induction
motor efficiency. The methodology involves experimental analysis using a SHP squirrel-cage
induction motor with a phase-triggered SCR voltage control system and evaluation of various
winding materials, supported by power quality measurement instruments. Findings reveal that
voltage regulation via SCR control effectively reduces stator losses and input power without
compromising torque or speed, while material enhancements like silver windings and copper-
coated rotors significantly boost efficiency and torque. A limitation of the study is the cost
implications and scalability of premium materials like silver, which may affect widespread
adoption.

Keywords: Motor Efficiency, SCR Voltage Control, Material Innovation, Stator Loss
Reduction, Sustainable Motor Design, etc.
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ABSTRACT:

As the integration of photovoltaic (PV) energy and battery storage becomes more widespread in
modern microgrids, the demand for efficient and intelligent power management solutions continues
to grow. To address this need, this paper proposes a novel efficiency-driven Proportional-Integral
(PI) controller designed to manage energy flow in PV-battery systems under dynamic operating
conditions. The controller is developed with a focus on enhancing energy conversion efficiency,
ensuring a swift response to load fluctuations, and maintaining system adaptability amidst varying
solar irradiance and battery charge levels. The proposed controller employs a refined tuning
strategy that improves dynamic performance, reduces steady-state errors, and optimizes energy
usage. Unlike conventional PI controllers, this approach integrates efficiency-based metrics into
the control logic, enabling smarter and more responsive decision-making. Additionally, intelligent
optimization techniques are applied to fine-tune the controller parameters, enabling it to effectively
handle nonlinearities and system uncertainties commonly encountered in renewable energy
systems. Results indicate notable improvements in response time, power balance, and overall
system efficiency when compared to traditional control methods. The outcomes demonstrate the
controller’s potential to enhance energy reliability and operational sustainability in PV-battery-
based microgrids. This work contributes to the advancement of smart energy systems by presenting
a scalable and high-performance control solution, suitable for both standalone and interconnected
microgrid applications.

Keywords: PI controller, PV-battery systems, power management, energy efficiency,
optimization, DC microgrids.
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ABSTRACT:

Early and accurate diagnosis is a cornerstone of effective healthcare, playing a critical role
in improving treatment outcomes and enhancing patient care. With the rapid growth of
artificial intelligence (Al) and data-driven technologies, the healthcare sector is witnessing
a transformative shift toward predictive and preventive solutions. This paper presents the
design and implementation of an Al-powered web application capable of predicting
multiple diseases based on user-reported symptoms. The system leverages machine
learning algorithms trained on comprehensive medical datasets to analyze symptom inputs
and generate probable disease predictions. Developed using the Flask web framework, the
application provides a responsive, user-friendly interface that caters to both general users
and medical professionals. Users can input a combination of symptoms, and the system
processes this data to suggest the most likely medical conditions, offering a preliminary
diagnostic assessment. For individuals, this tool serves as an accessible health checkup
utility, encouraging early medical consultation when needed. For healthcare practitioners,
it functions as a supportive decision-making aid, enhancing diagnostic efficiency and
accuracy. The system incorporates various classification algorithms to ensure reliable
prediction outcomes and continuous model improvement based on updated datasets.

Keywords: Disease Prediction, Machine Learning, Artificial Intelligence, Flask & Web
Application, Healthcare Technology, Symptom Analysis, Early Diagnosis
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ABSTRACT:

The rapid expansion of smart services powered by the Internet of Everything (IoE) has intensified
the need for advanced wireless networks, pushing the boundaries of current 5G capabilities. While
5G demonstrates significant potential in supporting IoE applications, it falls short in meeting the
full demands of next-generation intelligent systems. Consequently, the exploration of 6G wireless
communication has become imperative to address the limitations of existing infrastructure.
Integrating artificial intelligence (Al) into 6G networks is expected to resolve complex challenges
related to network optimization and efficiency. Additionally, cutting-edge innovations such as
terahertz (THz) and quantum communications are being investigated to enhance 6G performance.
Future 6G networks must accommodate massive data-driven applications and an ever-growing user
base, necessitating revolutionary advancements. This paper examines the latest developments in
6G technology, outlining key network requirements and critical enabling technologies while
providing a comparative analysis of 5G and 6G use cases. It also explores emerging connectivity
solutions, including holographic beam forming, Al-driven IoT networks, edge computing, and
backscatter communications, aimed at empowering smart communities. Finally, the study identifies
potential research directions to realize the vision of 6G-enabled IoT ecosystems, paving the way
for transformative wireless communication

Keywords: 6G networks; Artificial Intelligence (Al); Internet of Everything (IoE);
Terahert; (THz) communications; Quantum communications; Edge computing; Smart
communities
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ABSTRACT:

Demand for energy predicts that 30 TW of energy consumption will be needed by 2050. The current
effort is on solar cell devices that are cost-effective and highly efficient with green and clean
energy. The third and fourth generations’ solar cell novel nanomaterials made from organic
materials (polymers), nanotubes, silicon wires, organic dyes, quantum dots, conductive plastics,
etc. have been synthesized, fabricated, characterized, and applied in the fields of green and clean
energy. This review will provide an important reference resource for researchers in materials
science and renewable energy who wish to learn more about how nanomaterials are used to create
cheaper, more efficient green energy products. Thus, it will provide fundamental information about
the properties and application of new low-cost nanomaterials for green and clean energy devices
that shows how these novel nanomaterials are used to create more efficient solar cells and offers
solutions to common problems related to the use of materials in the development of energy-related
technologies.

Keywords: Nanomaterials, green energy, clean energy, solar cell.
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ABSTRACT:

As the nonlinearity increases due to the faults in transmission line, voltage sag, voltage swell and
generation of harmonics that may cause system instability. Power quality of the system is affected
by these nonlinearity. For the compensation of these problems in the transmission line generally
SVC is used. Static VAr compensator is used for the compensation of transient instability. For
better compensation we use Fuzzy logic controller with SVC in MATLAB/Simulink. Due to SVC
with Fuzzzy logic controller it maintain the system stability under heavy load condition or light
loading conditions.

Keywords: FACTS, fuzzy logic, reactive power, SVC, voltage stability
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ABSTRACT:

Asthma and Chronic Obstructive Pulmonary Disease (COPD) are common respiratory
diseases that impose high health burdens globally. Proper early diagnosis is essential for
an effective treatment. Chest X-ray imaging, being extensively accessible and affordable,
is still the first choice as a diagnostic aid. However, the process is mostly laborious and
susceptible to error. In this paper, we have introduced a deep learning-based image
classification approach that utilizes a hybrid network of DenseNet201 and EfficientNet-B3
models. We used publicly available datasets for our model. The proposed approach proved
more effective than the existing state-of-the-art techniques in terms of accuracy (95.2%),
sensitivity rate of 94.8%, and specificity rate of 95.7%. These findings show the potential
of the proposed algorithm to support clinical decision-making and enhance early detection
results for asthma and COPD.

Keywords: COPD, Asthma, Chest X-ray, Deep Learning, DenseNet201, EfficientNet-B3,
Medical Imaging
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ABSTRACT:

Boolean function minimization is a crucial step in digital circuit design, as it enables the reduction
of complex logical expressions into simpler forms, thereby optimizing circuit performance and
reducing costs. Two popular methods for Boolean minimization are the Quine-McCluskey (QM)
method and the Karnaugh map (K-map) method. This study provides a comprehensive comparison
of these two methods, highlighting the advantages of the Quine-McCluskey method over the K-
map approach. The Quine-McCluskey method is a tabular method that uses a systematic approach
to minimize Boolean functions. It works by combining adjacent min terms and eliminating
redundant terms, resulting in a minimized expression. In contrast, the K-map method is a graphical
approach that relies on visual inspection to identify patterns and minimize Boolean functions.

Our analysis reveals that the Quine-McCluskey method offers several advantages over the K-map
method. Firstly, the QM method is more systematic and less prone to human error, as it relies on a
tabular approach rather than visual inspection. Secondly, the QM method can handle larger Boolean
functions with more variables, making it a more scalable solution. Finally, the QM method provides
a more formalized approach to Boolean minimization, making it easier to implement and automate.

Keywords: Boolean function minimization, SOP, POS, Quine-McCluskey method,
Karnaugh map (K-map) method
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ABSTRACT:

This study presents the design and development of a 40 kV electrostatic precipitator prototype for
efficient air pollution control, utilizing the principle of corona discharge for particulate matter
removal. The system replicates the core functionality of industrial electrostatic precipitators
through a compact design comprising a high-voltage DC generator (40 kV), metal mesh electrodes,
a 3.7V battery source, and a PVC pipe housing. Contaminated air passing through the unit is
ionized, and the charged particles are subsequently collected on 