Lecture Notes in Networks and Systems

Volume 680

Series Editor

Janusz Kacprzyk @, Systems Research Institute, Polish Academy of Sciences,
Warsaw, Poland

Advisory Editors

Fernando Gomide, Department of Computer Engineering and Automation—DCA,
School of Electrical and Computer Engineering—FEEC, University of
Campinas—UNICAMP, Sao Paulo, Brazil

Okyay Kaynak, Department of Electrical and Electronic Engineering,
Bogazici University, Istanbul, Tiirkiye

Derong Liu, Department of Electrical and Computer Engineering, University of
Illinois at Chicago, Chicago, USA
Institute of Automation, Chinese Academy of Sciences, Beijing, China

Witold Pedrycz, Department of Electrical and Computer Engineering, University of
Alberta, Alberta, Canada
Systems Research Institute, Polish Academy of Sciences, Warsaw, Poland

Marios M. Polycarpou, Department of Electrical and Computer Engineering,
KIOS Research Center for Intelligent Systems and Networks, University of Cyprus,
Nicosia, Cyprus

Imre J. Rudas, Obuda University, Budapest, Hungary

Jun Wang, Department of Computer Science, City University of Hong Kong,
Kowloon, Hong Kong


https://orcid.org/0000-0003-4187-5877

The series “Lecture Notes in Networks and Systems” publishes the latest
developments in Networks and Systems—quickly, informally and with high quality.
Original research reported in proceedings and post-proceedings represents the core
of LNNS.

Volumes published in LNNS embrace all aspects and subfields of, as well as new
challenges in, Networks and Systems.

The series contains proceedings and edited volumes in systems and networks,
spanning the areas of Cyber-Physical Systems, Autonomous Systems, Sensor
Networks, Control Systems, Energy Systems, Automotive Systems, Biological
Systems, Vehicular Networking and Connected Vehicles, Aerospace Systems,
Automation, Manufacturing, Smart Grids, Nonlinear Systems, Power Systems,
Robotics, Social Systems, Economic Systems and other. Of particular value to
both the contributors and the readership are the short publication timeframe and
the world-wide distribution and exposure which enable both a wide and rapid
dissemination of research output.

The series covers the theory, applications, and perspectives on the state of the art
and future developments relevant to systems and networks, decision making, control,
complex processes and related areas, as embedded in the fields of interdisciplinary
and applied sciences, engineering, computer science, physics, economics, social, and
life sciences, as well as the paradigms and methodologies behind them.

Indexed by SCOPUS, INSPEC, WTI Frankfurt eG, zbMATH, SCImago.
All books published in the series are submitted for consideration in Web of Science.

For proposals from Asia please contact Aninda Bose (aninda.bose @springer.com).


mailto:aninda.bose@springer.com

Satyabrata Roy - Deepak Sinwar - Nilanjan Dey -
Thinagaran Perumal - Jodo Manuel R. S. Tavares
Editors

Innovations in Computational
Intelligence and Computer
Vision

Proceedings of ICICV 2022

@ Springer



Editors

Satyabrata Roy

Department of Computer Science
and Engineering

Manipal University Jaipur
Jaipur, Rajasthan, India

Nilanjan Dey
Techno International New Town
Kolkata, India

Deepak Sinwar

Department of Computer

and Communication Engineering
Manipal University Jaipur
Jaipur, Rajasthan, India

Thinagaran Perumal
Faculty of Computer Science
and Information Technology

Universiti Putra Malaysia
Jodo Manuel R. S. Tavares Seri Kembangan, Malaysia
Faculdade de Engenharia da
Universidade do Porto

Porto, Portugal

ISSN 2367-3370 ISSN 2367-3389 (electronic)
Lecture Notes in Networks and Systems

ISBN 978-981-99-2601-5 ISBN 978-981-99-2602-2 (eBook)
https://doi.org/10.1007/978-981-99-2602-2

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature
Singapore Pte Ltd. 2023

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse
of illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar
or dissimilar methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors, and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or
the editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore

Paper in this product is recyclable.


https://doi.org/10.1007/978-981-99-2602-2

Organizing Committee

Chief Patron

Shri S. Vaitheeswaran, Chairperson, Manipal University Jaipur

Patron

Dr. G. K. Prabhu, President, Manipal University Jaipur

Co-patrons

Dr. N. N. Sharma, Pro-President, Manipal University Jaipur
Dr. Nitu Bhatnagar, Registrar, Manipal University Jaipur

General Chair

Dr. Arun Shanbhag, Dean Faculty of Engineering, Manipal University Jaipur

Program Chair

Dr. Vijaypal Singh Dhaka, Manipal University Jaipur



vi Organizing Committee

Program Co-chairs

Dr. Sumit Srivastava, Manipal University Jaipur
Dr. Sandeep Chaurasia, Manipal University Jaipur
Dr. Pankaj Vyas, Manipal University Jaipur
Program Secretaries

Dr. Sunil Kumar, Manipal University Jaipur

Dr. Amita Nandal, Manipal University Jaipur
Conveners

Dr. Deepak Sinwar, Manipal University Jaipur

Dr. Satyabrata Roy, Manipal University Jaipur

Finance Chair

Dr. Lal Pratap Verma, Manipal University Jaipur

Registration Committee

Ms. Kuntal Gaur, Manipal University Jaipur
Dr. Amit Chaurasia, Manipal University Jaipur
Dr. Sudhir Sharma, Manipal University Jaipur
Mr. Pradeep Kumar, Manipal University Jaipur

Website Committee

Mr. Krishna Kumar, Manipal University Jaipur
Mr. Dheeraj Sain, Manipal University Jaipur
Mr. Vikas Tatiwal, Manipal University Jaipur



Organizing Committee vii

IT Infra Committee

Dr. Arjun Singh, Manipal University Jaipur
Mr. Tarun Jain, Manipal University Jaipur

Transportation and Accommodation Committee

Mr. Virender, Manipal University Jaipur
Mr. Ravinder Kumar, Manipal University Jaipur

Publication Committee

Dr. Deepak Sinwar, Manipal University Jaipur

Dr. Satyabrata Roy, Manipal University Jaipur

Dr. Kusumlata Jain, Manipal University Jaipur

Dr. Deepika Shekhawat, Manipal University Jaipur
Ms. Smaranika Mohapatra, Manipal University Jaipur

Local Organizing Committee

Dr. Arvind Dhaka, Manipal University Jaipur

Dr. Vaibhav Bhatnagar, Manipal University Jaipur

Dr. G. L. Saini, Manipal University Jaipur

Dr. Deepak Panwar, Manipal University Jaipur

Dr. Abhay Sharma, Manipal University Jaipur

Dr. Linesh Raja, Manipal University Jaipur

Dr. Amit Kumar Bairwa, Manipal University Jaipur
Dr. Renu Kumawat, Manipal University Jaipur

Dr. Nitesh Pradhan, Manipal University Jaipur

Dr. Mahesh Jangid, Manipal University Jaipur

Dr. Neha V. Sharma, Manipal University Jaipur

Dr. Somya Goyal, Manipal University Jaipur

Dr. Ghanshyam Raghuwanshi, Manipal University Jaipur
Dr. Kavita Jhajharia, Manipal University Jaipur

Dr. Anju Yadav, Manipal University Jaipur

Dr. Aprna Tripathi, Manipal University Jaipur

Dr. Aditya Sinha, Manipal University Jaipur

Dr. Ganpat Singh Chauhan, Manipal University Jaipur



viii

Dr. Sandeep Kumar Sharma, Manipal University Jaipur
Dr. Amit Kumar Gupta, Manipal University Jaipur

Dr. Suman Bhakar, Manipal University Jaipur

Dr. Sumit Dhariwal, Manipal University Jaipur

Dr. Geeta Rani, Manipal University Jaipur

Dr. Avani Sharma, Manipal University Jaipur

Dr. Shally Vats, Manipal University Jaipur

Dr. Rohit Mittal, Manipal University Jaipur

Dr. Hemlata Goyal, Manipal University Jaipur

Dr. Ashu Yadav, Manipal University Jaipur

Mr. Venkatesh Gauri Shankar, Manipal University Jaipur
Ms. Anita Shrotriya, Manipal University Jaipur

Mr. Subarno Bhattacharyya, Manipal University Jaipur
Mr. Anil Kumar, Manipal University Jaipur

Mr. Anurag Bhatnagar, Manipal University Jaipur

Ms. Nidhi Kundu, Manipal University Jaipur

Mr. Deevesh Choudhary, Manipal University Jaipur
Mr. Jay Prakash Singh, Manipal University Jaipur

Mr. Rajesh Kumar, Manipal University Jaipur

Mr. Arpit Sharma, Manipal University Jaipur

Ms. Bali Devi, Manipal University Jaipur

Organizing Committee



Preface

This volume comprises of research papers presented at the 3rd International
Conference on Innovations in Computational Intelligence and Computer Vision
(ICICV 2022) organized by the Department of Computer and Communication
Engineering, Manipal University Jaipur, India, during November 24-25, 2022. The
conference was focused on addressing the research challenges and innovations specif-
ically in the field of “Computational Intelligence” and “Computer Vision.” The
conference received a total of 243 research paper submissions from different coun-
tries including Japan, Bangladesh, Botswana, Norway, China, Colombia, Ethiopia,
France, India, Philippines, South Africa, and Kosovo. After careful examination by
technical program committee of ICICV 2022 and reviews by at least two reviewers,
57 qualitative submissions related to the conference’s theme were selected for oral
presentations. The papers covered recent innovations in computer vision, machine
learning, advanced computing, and other allied areas.

We express our sincere thanks to Manipal University Jaipur, India, for providing
the whole-hearted support in organizing this conference. We would like to extend
our sincere appreciation for the outstanding work contributed over many months by
the Organizing Committee of ICICV 2022. We also wish to express our appreciation
to the chief guest, guest of honor for gracing and motivating the participants. We
sincerely thank our esteemed keynote speakers for their informative keynote talks.
Our special thank goes to all the session chairs, track managers, reviewers, and student
volunteers for their outstanding support in organizing this conference. Finally, our
thanks go to all the participants who revitalized the event with their valuable research
submissions and presentations.

We hope that the broad scope of topics related to the fields of computational
intelligence and computer vision covered in this proceeding will certainly help the
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readers to understand that the methods of computational intelligence and computer
vision have become an important element of modern computer science.

Jaipur, India Satyabrata Roy
Jaipur, India Deepak Sinwar
Kolkata, India Nilanjan Dey
Selangor, Malaysia Thinagaran Perumal

Porto, Portugal Jodao Manuel R. S. Tavares
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