
Proceedings of the 
International Conference 
on Artificial Intelligence 
Techniques for Electrical 
Engineering Systems 

(AITEES 2022) · Volume 3

Valentina E. Balas · Ramesh C. Bansal ·  
Siva Kumar Mangipudi · Subhojit Dawn
Editors

Atlantis Highlights in Intelligent Systems
Series Editor: Runliang Dou



Atlantis Highlights in Intelligent Systems 3

Editors-in-Chief

Runliang Dou, College of Management and Economics, Tianjin University,

Tianjin, Tianjin, China

Jing Liu, Hebei University of Technology, Tianjin, China

Mohammad T. Khasawneh, State University of New York at Binghamton,

New York, USA

Series Editors

Khalil Khan, Muzaffarabad, Pakistan

Valentina Emilia Balas, Aurel Vlaicu University of Arad, Arad, Romania

Debashish Bhowmik, Tripura Institute of Technology, Narsingarh, India

Ellips Masehian, California State Polytechnic University, Pomona, USA

Behnam Mohammadi-Ivatloo, University of Tabriz, Tabriz, Iran

Anand Nayyar, Graduate School, Duy Tan University, Da Nang, Vietnam

Dragan Pamucar, University of Defence, Belgrade, Serbia

Dewu Shu, Shanghai Jiao Tong University, Shanghai, China



“The proceedings series Atlantis Highlights in Intelligent Systems aims to publish

high-quality peer-reviewed proceedings from conferences on research and applications

in the field of intelligent systems.

Topics covered by this series:

Artificial intelligence, Computational intelligence, Soft computing (neural networks,

fuzzy systems, evolutionary computing and the fusion of these paradigms),

Multi-objective optimization, Big data analytics, Data mining, Cloud computing,

Social intelligence, Ambient intelligence, Computational neuroscience, Virtual worlds

and society, Self-organizing and adaptive systems, Human-centered and human-centric

computing, Recommender systems, Intelligent control, Robotics and mechatronics,

Intelligent optimization, Human-machine teaming, Robotic vision, Linguistics and

language recognition, Human-robot interaction, Knowledge-based paradigms, Knowl-

edge management, Intelligent agents, Intelligent decision-making and support,

Intelligent network security, Web intelligence and multimedia, Manufacturing

intelligence, Manufacturing informatics, Internet of things, Intelligent logistics,

Intelligent scheduling, Novel and emerging industrial applications”



Valentina E. Balas • Ramesh C. Bansal •

Siva Kumar Mangipudi • Subhojit Dawn
Editors

Proceedings
of the International
Conference on Artificial
Intelligence Techniques
for Electrical Engineering
Systems (AITEES 2022)



Editors
Valentina E. Balas
Department of Automation and Applied
Informatics
Aurel Vlaicu University of Arad
Arad, Romania

Ramesh C. Bansal
Department of Electrical Engineering
University of Sharjah
Sharjah, United Arab Emirates

Siva Kumar Mangipudi
Department of Electrical and Electronics
Engineering
Seshadri Rao Gudlavalleru Engineering
College
Gudlavalleru, Andhra Pradesh, India

Subhojit Dawn
Department of Electrical and Electronics
Engineering
Velagapudi Ramakrishna Siddhartha
Engineering College
Vijayawada, Andhra Pradesh, India

ISSN 2731-7935 ISSN 2589-4919 (electronic)
Atlantis Highlights in Intelligent Systems
ISBN 978-94-6239-265-6 ISBN 978-94-6239-266-3 (eBook)
https://doi.org/10.2991/978-94-6239-266-3

© The Editor(s) (if applicable) and The Author(s) 2023. This book is an open access publication.
Open Access This book is licensed under the terms of the Creative Commons Attribution-NonCommercial
4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/), which permits any noncommercial
use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license and

indicate if changes were made.
The images or other third party material in this book are included in the book’s Creative Commons license,
unless indicated otherwise in a credit line to the material. If material is not included in the book’s Creative
Commons license and your intended use is not permitted by statutory regulation or exceeds the permitted use,
you will need to obtain permission directly from the copyright holder.
This work is subject to copyright. All commercial rights are reserved by the author(s), 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. Regarding these commercial rights a non-exclusive license
has been granted to the publisher.
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 Atlantis Press imprint is published by the registered company Atlantis Press International B.V.,
part of Springer Nature
The registered company address is: Van Godewijckstraat 30 3311 GX Dordrecht Netherlands

Seshadri Rao Gudlavalleru Engineering College

https://doi.org/10.2991/978-94-6239-266-3
http://creativecommons.org/licenses/by-nc/4.0/


Preface

The International Conference on Artificial Intelligence Techniques for Electrical

Engineering Systems (AITEES 2022) was organized virtually on 6th and 7th May 2022

by the Department of Electrical and Electronics Engineering, Seshadri Rao Gud-

lavalleru Engineering College, Andhra Pradesh, India. The AITEES 2022 conference

was organized in the virtual mode because of the many restrictions and regulations

imposed by the countries all over the world due to COVID-19 pandemic.

The conference provided a unique platform to the students, researchers, scientists,

academicians and industrial experts across the globe to present and discuss the latest

applications of artificial intelligence techniques to Electrical Engineering Systems. The

proceedings of AITEES 2022 are intended to unleash the new frontiers of intelligent

systems and their application to electrical engineering domain. Artificial intelligent

techniques and machine learning are gaining popularity and attracting all engineering

domains to apply these concepts for solving problems encountered during modelling

and application of real-time engineering problems. In this world of automation and

decision-making approach, design of new intelligent systems is very much important to

ensure the reliability and secure operation in the systems. The tremendous advances in

computing power and intelligent techniques have opened many ways for applying these

concepts to Electrical Engineering Systems. The penetrations of large-scale renewable

systems, increased power unitization and rapid industrialization made the electric

system operation more uncertain, which is emphasizing the need for predictive and

automated control systems. The data has become more and more important in effective

design of these systems. So, there is a need for developing new algorithms and pro-

cesses to make the operation more effective. The concepts of intelligent control and

automation of electrical systems are addressed by authors in the literature. However,

there is still scope in developing new intelligent system which has good competency

and computational efficiency.

The objective of these proceedings is catering the needs of researchers to find and

understand the advancements in artificial intelligent techniques and their application to

Electrical Engineering Systems. We also hope the volume will also be of interest to

those working in the fields of evolutionary computing techniques, fuzzy logic, neural

networks, machine learning and data analytics. The contents of these proceedings are

very useful to researchers and industry.

The Committee of AITEES 2022
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