
Indrajit Pan . Anirban Mukherjee . Vincenzo Piuri 

Editors 
 
 
 
 
 
 
 

Research and Applications in 
Artificial Intelligence 
 
Proceedings of RAAI 2020 
  



Editors 
 
Indrajit Pan 
Department of Information 
Technology 
RCC Institute of Information 
Technology 
Kolkata, West Bengal, India 
 
Anirban Mukherjee 
Department of Information 
Technology 
RCC Institute of Information 
Technology 
Kolkata, West Bengal, India 
 

Vincenzo Piuri 
Department of Computer 
Science, Universit`a degli Studi 
di Milano,  
Via Celoria 18 - 20133 Milano 
(MI), Italy



 
 
 
 
 
 
 
 
 
 
 

 
Dr. Indrajit Pan would like to dedicate 
this book to Prof. (Dr.) Siddhartha 
Bhattacharyya 
 
Prof. Anirban Mukherjee would like to 
dedicate this book to all his research 
scholars 
 
Prof. Vincenzo Piuri would like to 
dedicate this book to all researchers and 
professionals who are extraordinarily 
contributing to make our life better, and 
to students who will change our future 

  



RAAI 2020 Committee Members 
 
 
 
 
Honorary General Chair 
 
Dr. Kalyanmoy Deb, Michigan State University, USA 
Dr. Aboul Ella Hassanien, Cairo University, Egypt 
Dr. Valentina Emilia Balas, University of Arad, Romania  
 
Chief Patron 
 
Dr. Pranabesh Das, Director, Technical Education, Govt. of West Bengal, India & 
Chairman, BOG, RCCIIT, India 
 
General Chair 
 
Dr.  Anirban Mukherjee, RCC Institute of Information Technology, Kolkata, India 
 
International Advisory Chairs 
 
Dr. Elizabeth Behrman, Wichita State University, Kansas 
Dr. Xiao-Zhi Gao, University of Eastern Finland, Finland 
Dr. Ricardo Baeza-Yates, Universitat Pompeu Fabra, Barcelona, Spain 
Dr. Valentina Emilia Balas, University of Arad, Romania  
Dr. Kalyanmoy Deb, Michigan State University, USA 
Dr. Aboul Ella Hassanien, Cairo University, Egypt 
Dr. Vincenzo Piuri, Universita degli Studi di Milano, Italy 
Dr. Daniela Romano, University College of London, London, UK 
Dr.  Debotosh Bhattacharjee, Jadavpur University, India 
Dr. Siddhartha Bhattacharyya, Christ University, Bangalore, India 
Dr. Debashis De, Maulana Abul Kalam Azad University of Technology, WB, India 
Dr. Paramartha Dutta, Visva Bharati Univeristy, Santiniketan, India 
Dr. Hafizur Rahaman, Indian Institute of Engineering Science and Technology, 
Shibpur, India  
Dr. Chiranjoy Chattopadhyay, Indian Institute of Technology, Jodhpur, India  
Dr. Koushik Mondal, Indian Institute of Technology, (ISM), Dhanbad, India 
Dr. Nilanjan Dey, Techno International, New Town, India 
Dr. Ernesto Cuadros-Vargas, School of Computer Science, UTEC, Peru 
 
Organizing Secretary 
 
Dr. Indrajit Pan, RCC Institute of Information Technology, Kolkata, India 
Moumita Deb, RCC Institute of Information Technology, Kolkata, India 
 



 

Program Chairs 
 
Dr. Ernesto Cuadros-Vargas, School of Computer Science, UTEC, Peru 
Dr. Dipankar Majumdar, RCC Institute of Information Technology, Kolkata, India 
Dr. Abhijit Das, RCC Institute of Information Technology, Kolkata, India 
Dr. Shyantani Maiti, RCC Institute of Information Technology, Kolkata, India 
 
 
Technical Program Committee 
 
Dr. Rabie A. Ramadan, Cairo University, Egypt 
Dr. Amlan Chatterjee, California State University, USA 
Dr. Sherif Ismail, Umm Al-Qura University, Saudi Arabia  
Dr. Ahmed A. Elngar, Beni-Suef University, Egypt 
Dr. Pushpendu Kar, The University of Nottingham, Ningbo, China 
Dr. Mohamed Abdelfattah, MET, Mansoura, Egypt 
Dr. Rony Chatterjee, Microsoft Corporation, USA 
Dr. Indrajit Banerjee, Indian Institute of Engineering Science and Technology, 
Shibpur, India 
Dr. Tuhina Samanta, Indian Institute of Engineering Science and Technology, 
Shibpur, India 
Dr. Shibakali Gupta, University of Burdwan, Burdwan, India 
Dr. Subhamita Mukherjee, Techno Main, Salt Lake, India 
Prof. Piyal Sarkar, Techno Main, Salt Lake, India 
Dr. Sudip Ghosh, Indian Institute of Engineering Science and Technology, Shibpur, 
India 
Dr. Arijit Ghosal, St. Thomas College of Engineering & Technology, Kolkata, India 
Dr. Abhishek Bhattacharya, Institute of Engineering and Management, Kolkata, India 
Dr. Sachi Nandan Mohanty, KIIT University, India 
Dr. Anirban Das, University of Engineering and Management, Kolkata, India 
Dr. Tiya Dey Malakar, RCC Institute of Information Technology, Kolkata, India 
Dr. Arpita Ghosh, RCC Institute of Information Technology, Kolkata, India 
Dr. Papia Datta, RCC Institute of Information Technology, Kolkata, India 
Dr. Biswarup Neogi, JIS College of Engineering, India 
Dr. Tanupriya Chourdhury, University of Petroleum and Energy Studies, India 
Dr. Swarnendu Chakraborty, National Institute of Technology, Arunachal Pradesh, 
India 
Dr. Anilesh Dey, Narula Institute of Technology, Kolkata, India 
Dr. Soumi Dutta, Institute of Engineering and Management, Kolkata, India 
Dr. Debashis Mondal, RCC Institute of Information Technology, Kolkata, India 
Dr. Anup Kumar Kolya, RCC Institute of Information Technology, Kolkata, India 
Dr. Sutirtha Kumar Guha, Meghnad Saha Institute of Technology, Kolkata, India 
Dr. Baisakhi Das, Institute of Engineering and Management, Kolkata, India 
Dr. Shiladitya Pujari, University Institute of Technology, Burdwan, India 
Dr. Chandan Koner, Dr. B. C. Roy Engineering College, Durgapur, India 
Dr. Tanmay Bhattacharya, Techno Main Salt Lake, India 
Dr. Chandan Bhattacharyya, Sister Nivedita University, Kolkata, India 



Dr. Sangita Agarwal, RCC Institute of Information Technology, Kolkata, India 
Dr. Tathagata Deb, RCC Institute of Information Technology, Kolkata, India 
Sanjib Saha, Dr. B. C. Roy Engineering College, Durgapur, India 
Uddalak Chatterjee, BITM, Santiniketan, India 
Rabi Narayan Behera, Institute of Engineering and Management, Kolkata, India 
Sudipta Bhattacharya, Bengal Institute of Technology, Kolkata, India 
Anjan Bandyopadhyay, Amity University, Kolkata, India 
Anirban Bhar, Narula Institute of Technology, Kolkata, India 
Mousumi Bhattacharyya, Sister Nivedita University, Kolkata, India 
Sudeep Basu, North Bengal University, India 
Mithun Roy, Siliguri Institute of Technology, Siliguri, India 
Soumitra Sasmal, Techno Main Salt Lake, India 
 
Institutional Advisory Chairs 
 
Dr. Minakshi Banerjee, RCC Institute of Information Technology, Kolkata, India 
Dr.  Ashoke Mondal, RCC Institute of Information Technology, Kolkata, India 
Dr. Alok Kole, RCC Institute of Information Technology, Kolkata, India  
Dr. Abhishek Basu, RCC Institute of Information Technology, Kolkata, India 
Dr. Soham Sarkar, RCC Institute of Information Technology, Kolkata, India 
Dr. Srijan Bhattacharyya, RCC Institute of Information Technology, Kolkata, India 
Dr. Arindam Mondal, RCC Institute of Information Technology, Kolkata, India 
Dr. Shilpi Bhattacharya, RCC Institute of Information Technology, Kolkata, India 
 
Institutional Program Committee 
 
Arpan Deyasi, RCC Institute of Information Technology, Kolkata, India 
Soumen Mukherjee, RCC Institute of Information Technology, Kolkata, India 
Arup Kumar Bhattacharjee, RCC Institute of Information Technology, Kolkata, India 
Rajib Saha, RCC Institute of Information Technology, Kolkata, India 
Harinandan Tunga, RCC Institute of Information Technology, Kolkata, India 
Biswanath Chakraborty, RCC Institute of Information Technology, Kolkata, India 
Arijit Ghosh, RCC Institute of Information Technology, Kolkata, India 
Nitai Banerjee, RCC Institute of Information Technology, Kolkata, India 
Alokananda De, RCC Institute of Information Technology, Kolkata, India 
Satabdwi Sarkar, RCC Institute of Information Technology, Kolkata, India 
Pampa Debnath, RCC Institute of Information Technology, Kolkata, India 
Naiwrita Dey, RCC Institute of Information Technology, Kolkata, India 
Nandan Bhattacharyya, RCC Institute of Information Technology, Kolkata, India 
Budhaditya Biswas, RCC Institute of Information Technology, Kolkata, India 
Kalyan Biswas, RCC Institute of Information Technology, Kolkata, India 
Avishek Paul, RCC Institute of Information Technology, Kolkata, India 
Anindya Basu, RCC Institute of Information Technology, Kolkata, India 
Sk. Mazharul Islam, RCC Institute of Information Technology, Kolkata, India 
Koushik Mallick, RCC Institute of Information Technology, Kolkata, India 
Parama Bagchi, RCC Institute of Information Technology, Kolkata, India 
Priya Sen Purkait, RCC Institute of Information Technology, Kolkata, India 



 

Satarupa Chatterjee, RCC Institute of Information Technology, Kolkata, India 
Dr. Joyeeta Basu Pal, RCC Institute of Information Technology, Kolkata, India 
Moumita Banerjee, , RCC Institute of Information Technology, Kolkata, India 
Deepam Ganguly, RCC Institute of Information Technology, Kolkata, India 
Subhrajit Sinha Roy, RCC Institute of Information Technology, Kolkata, India 
Sarbojit Mukherjee, RCC Institute of Information Technology, Kolkata, India 
Nijam Ud-Din Molla, RCC Institute of Information Technology, Kolkata, India 
  
Organizing Chairs 
 
Hrishikesh Bhaumik, RCC Institute of Information Technology, Kolkata, India 
Abantika Choudhury, RCC Institute of Information Technology, Kolkata, India 
Ranjan Jana, RCC Institute of Information Technology, Kolkata, India 
Jayanta Datta, RCC Institute of Information Technology, Kolkata, India 
Hiranmoy Roy, RCC Institute of Information Technology, Kolkata, India 
Soumyadip Dhar, RCC Institute of Information Technology, Kolkata, India 
Amit Khan, RCC Institute of Information Technology, Kolkata, India 
Pankaj Pal, RCC Institute of Information Technology, Kolkata, India 
Sudarsan Biswas, RCC Institute of Information Technology, Kolkata, India 
Shaswati Roy, RCC Institute of Information Technology, Kolkata, India  



Preface 
 
 
 
 
Artificial intelligence is a leading theory of computer science now. 
Scientists across all engineering disciplines are interested upon this 
concept. Artificial intelligence has opened the door for all research 
enthusiasts and application developers to propose new age research and 
application concepts. Future of artificial intelligence enabled research 
and application are very promising. This book will discuss about the 
recent research trends and upcoming applications based on artificial 
intelligence. Many of the versatile fields of artificial intelligence will be 
categorically addressed through different chapters of this volume. 

Over the years scientists have developed several efficient algorithms 
to address different real world problems realistically and propose mean-
ingful solution for them. However, the classical problem solving algo-
rithms often fall short of offering a robust solution to handle the multi-
ple constraints encountered in real life situations since these core meth-
ods are often uncertain and imprecise, which remains intractable to 
process in practice using the conventional classical methods. 

Moreover, with the progress of technology, the need for advanced 
computational techniques is always called for addressing the complex 
real life problems. The objective of such computational paradigm is to 
give rise to failsafe and robust solutions to the emerging problems 
faced by mankind. Imparting intelligence in a machine is the need of 
the hour. Several intelligent techniques have been in vogue over the 
year in this direction. Among these techniques, the soft computing 
techniques stand in good stead. However, it is often noted that the soft 
computing techniques often fall short in offering a formidable solution. 
On and above, if the different components of the soft computing para-
digm are conjoined together, the resultant hybrid intelligent computing 
paradigm is found to be more efficient and robust by design and per-
formance in these situations. 

This book aims to introduce to the prospective readers the latest 
trends in artificial intelligence with reference to both the classical and 
hybrid computational paradigms. 

The editors would like to take this opportunity in expressing their 
heartfelt regards to Management of RCC Institute of Information Tech-



 

nology, Kolkata and all the committee members of RAAI 2020, spe-
cially the technical committee members who have critically reviewed 
all the articles. Special thanks to Mr. Aninda Bose, Senior Editor, 
Springer, India for his constant support and guidance during this book 
project tenure. 

 
Kolkata, India                       Indrajit Pan  
January 2021                         Anirban Mukherjee 

                            Vincenzo Piuri 
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