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About Assam University, Silchar
Assam University is a collegiate central public university located at Silchar, Assam, India. It was founded in
the year 1994 by the provisions of an act enacted by the Parliament of India. The Governor of Assam is the
Chief Rector and the President of India is acting as the Visitor of the University. The Chancellor is the
ceremonial head of the university while the executive powers rest with the Vice-chancellor. It has been
accredited 'B' grade by NAAC. The University has sixteen schools which offer Humanities, Languages,
Environmental Sciences, Information Sciences, Life Sciences, Physical Sciences, Social Sciences, Law,
Technology and Management Studies. There are 42 departments under these sixteen schools. The five
districts under the jurisdiction of Assam University have 73 undergraduate colleges as on 31st March 2020.
Assam University is an institutional signatory to the Global Universities Network for Innovation (GUNI),
Barcelona and United Nations Global Compact (UNGC) for its commitment to educational social
responsibilities.
Assam University main campus is situated at Dargakona, about 20 kms away from the town of Silchar. The
campus is set amid sprawling hillocks and typical landscape of north east. The campus is spread over 600
acres and provide an ideal environment for the researchers, students and the people interested in academic
excellence. The other campus of the university is situated at Diphu in the district of Karbi Anglong, Assam.
The university has the territorial jurisdiction over the five districts of Assam viz., Cachar, Karimganj,
Hailakandi, Dima Hasao (erstwhile North Cachar Hills) and Karbi Anglong.
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About Triguna Sen School of Technology (TSSOT)
The growing influence of technology on all function of society has created a large demand for engineering
graduates, not only to enter the professional practice of engineering and technology, but also to bring the
strengths of engineering and technology education to related fields such as law, medicine, management and
government. Assam University has launched Triguna Sen School of Technology in conformity with its
commitment to provide students of the region a global opportunity window. Established in the year 2006
with two departments namely Computer Science & Engineering (formerly Information Technology) and
Agricultural Engineering, the School stepped in its endeavor of never-ending excellence. The School has
committed itself to impart quality education and to instill good values and practices in the minds of students
and teachers alike. With the inception of Department of Electronics & Communication Engineering in the
School in the year 2011, new vistas have opened up in academics and research areas alike. Recently,
Department of Applied Science and Humanities is started in 2017 to add-on the application-oriented
knowledge of the physical and mathematical sciences to the engineering thinkers along with the flavors of
language and philosophy of values and ethics. Apart from the departments, a full-fledged Workshop facility
has also been established under the school to quench the thirst of knowledge of the budding engineers of
the school keeping in mind the vision-mission and goal to create quality engineers to address the issues of
shortfall of technical manpower in the North Eastern region in particular and the country as a whole. Apart
from general MHRD funding, the school is supported by Technical Education Quality Improvements Program
Phase-II (A project of World Bank and MHRD, GOI). In consonance with the University’s mission to provide
solace to people of the region, the engineering courses being offered will strive to generate skilled human
resources to help provide cost-effective technical solutions to the people for improving their living
conditions. As the university is aware of its role in the nation-building process, this school is serving as a
technology-based knowledge resource center in the region. The University desires to be a catalyst for the
growth of the north-east region to make it an active contributor to the transformation of the nation into a
technological superpower in due course.
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About Department of Computer Science &
Engineering (CSE)
The Department of Computer Science and Engineering (formerly Department of Information Technology) is
one of the three departments at Triguna Sen School of Technology established in the year 2006. It offers
bachelor’s programs along with master’s and doctoral degree programs in Computer Science and
Engineering. It provides a comprehensive program that emphasizes on algorithms and theory, advanced
computer architecture, computer vision and pattern recognition, data mining and machine learning,
information retrieval & NLP, operating systems and computer networks, computer security, and scientific
computing. The CSE department’s many strengths include its high faculty-to-student ratio, state of the art
facilities, strong focus on undergraduate education and emphasis on leadership, service, and ethics. Faculty
and students often collaborate on projects, working side-by-side with researchers from other colleges and
departments across the campus, such as ISI, Kolkata, IIT Guwahati and NIT Silchar to name a few. In addition,
quality research opportunities available through the department, as there is a real sense of community and
teamwork here.
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About CICBA-2022
Fourth International Conference on Computational Intelligence in Communications and Business Analytics
(CICBA - 2022) aims to carry together researchers, engineers, developers and practitioners from academia
and industry to share their experience, and exchange and synthesize their ideas. CICBA-2022 will be
organized by Department of Computer Science & Engineering, Assam University, Silchar during January 7-8,
2022. CICBA 2017 and CICBA 2018 were organized by Calcutta Business School, Kolkata and Kalyani
Government Engineering College, Kalyani, respectively. And the third conference of this series was organized
by Department of Computer & System Sciences, Visva-Bharati University during December 7-9, 2021. First
two series of this international conference were organized in association with Computer Society of India.
The previous series of this conference constituted a collection of high-quality peer-reviewed research papers
received from all over the world. The chairs and co-chairs of different committees consisted of international
academic and industrial luminaries, and the Technical Program Committee comprised of technical experts,
in all the series. The proceedings publication partner was Springer Nature in CCIC series.
The fourth conference of this series, CICBA-2022 is inviting all research findings in the field of
Computational Intelligence (CI) - both Theories and Applications primarily encompassing the domains of
Data Communications and Analytics. This international conference will offer a comprehensive platform
for the research community to exchange their ideas on contemporary augmentation from the relevant
topics.
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MESSAGE FROM THE MEMBER OF PARLIAMENT (GOVT. OF INDIA)
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MESSAGE FROM THE VICE CHANCELLOR, ASSAM UNIVERSITY
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MESSAGE FROM PROF. MIKE HINCHEY, UNIVERSITY OF LIMERICK,
IRELAND
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MESSAGE FROM THE Dean TSSOT
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MESSAGE FROM THE HOD (CSE)
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CICBA 2022 ADVISIORY COMMITTEE
Amit Konar
Damodaram
Aynur Unal
Atal Chowdhury
Banshidhar Majhi
Carlos A. Coello Coello
Edward Tsang
Hisao Ishibuchi
Kalyanmoy Deb
L. M. Patnaik
Pabitra Mitra
Satish Narayana Srirama
Subir Sarkar
Sushmita Mitra
P. N. Suganthan
Umapada Pal

Jadavpur University, India
Jawaharlal Nehru Technological University, India
Stanford University, USA
Jadavpur University, India
IIIT Kanchipuram, India
CINVESTAV-IPN, Mexico
University of Essex, UK
Southern University of Science and Technology (SUSTech), China
Michigan State University, USA
IISC Bangalore, India
Indian Institute of Technology Kharagpur, India
University of Tartu, Estonia
Jadavpur University, India
Indian Statistical Institute Kolkata, India
Nanyang technological University, Singapore
Indian Statistical Institute Kolkata, India
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CICBA 2022 (Patrons & Chairs)
Chief Patron
Patron
General Chair
Program Chairs

Prof. Dilip Chandra Nath (VC, Assam University, India)
Prof. Laxmi Narayan Sethi(Dean, TSSOT, Assam University, India)
Prof. Sushmita Mitra (Indian Statistical Institute Kolkata, India)
Dr. Somnath Mukhopadhyay (Assam University, India)
Dr. Sunita Sarkar (Assam University, India)
Prof. Paramartha Dutta (Visva Bharati University, India)
Prof. Jyotsna Kumar Mandal (Kalyani University, India)
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CICBA 2022 TECHNICAL PROGRAM COMMITTEE
Alok Chakraborty
Anamitra Roy Chaudhury
Angsuman Sarkar
Animesh Biswas
Anirban Chakraborty
Anirban Mukhopadhyay
Arindam Sarkar
Arnab Majhi
Arundhati Bagchi Misra
Asif Ekbal
B. B. Pal
B. K. Panigrahi
Basabi Chakraborty
Biswapati Jana
Chandreyee Chowdhury
Debaprasad Das
Debarka Mukhopadhyay
Debashis De
Debasish Chakraborty
Debotosh Bhattacharjee
Deepsubhra Guha Roy
Dhananjay Bhattacharyya
Dilip Kumar Pratihar
Ganapati Panda
Girijasankar Mallik
Himadri Dutta
Indrajit Saha
Indranil Ghosh
J. K. Singh
Jyoti Prakash Singh
Kakali Dutta
Kamal Sarkar
Kamrul Alam Khan
Kartick Chandra Mondal
Kaushik Dassharma
Kolin Paul
Koushik Dasgupta
Koushik Majumder
Koushik Mondal
Kousik Roy
Krishnendu Chakraborty
Mili Ghosh
Mita Nasipuri

National Institute of Technology Meghalaya, India
IBM Research New Delhi, India
Kalyani Government Engineering College, India
Kalyani University, India
IISC Bangalore, India
University of Kalyani, India
Belur Vidyamandir, India
NEHU, India
Saginaw Valley State University, USA
Indian Institute of Technology Patna, India
University of Kalyani, India
Indian Institute of Technology Delhi, India
Iwate Prefectural University, Japan
Vidyasagar University, India
Jadavpur University, India
Assam University, India
Christ University, India
Maulana Abul Kalam Azad University of Technology, India
ISRO Kolkata, India
Jadavpur University, India
University of Tartu, Estonia
Saha Institute of Nuclear Physics Kolkata, India
Indian Institute of Technology Kharagpur, India
Indian Institute of Technology Bhubaneswar, India
University of Western Sydney, Australia
Kalyani Govt. Engg College, India
National Institute of Tech. Teachers' Training & Research Kolkata, India
Calcutta Business School, India
Jadavpur University, India
National Institute of Technology Patna, India
Visva Bharati University, India
Jadavpur University, India
Jagannath University, Bangladesh*
Jadavpur University, India
Calcutta University, India
Indian Institute of Technology Delhi, India
Kalyani Govt. Engineering College, India
Maulana Abul Kalam Azad University of Technology, India
Indian Institute of Technology (ISM) Dhanbad, India
WB State University, India
Govt. College of Engg and Ceramic Technology, India
Visva-Bharati University, India
Jadavpur University, India
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CICBA 2022 TECHNICAL PROGRAM COMMITTEE
Mohammed Hasanuzzaman
Moirangthem Marjit Singh
Moutushi Singh
Mrinal Kanti Bhowmik
Nabendu Chaki
Nibaran Das
Nilanjana Dutta Roy
Partha Pakray
Partha Pratim Sahu
Parthajit Roy
Pawan K. Singh
Prasanta K. Jana
Prashant R. Nair
Priya Saha
Rajdeep Chakraborty
Ram Sarkar
Ranjita Das
Ravi Subban
S. K. Behera
Samarjit Kar
Samir Roy
Samiran Chattopadhyay
Sankhayan Choudhury
Santi P. Maity
Sharmistha Neogy
Siddhartha Bhattacharyya
Sk. Obaidullah
Soumya Pandit
Sriparna Saha
Subarna Shakya
Subhadip Basu
Subrata Banerjee
Sudhakar Sahoo
Sudhakar Tripathi
Sujoy Chatterjee
Sukumar Nandi
Suman Lata Tripathi
Swapan Kumar Mandal
Tamal Datta Chaudhury
Tandra Pal
Tanmoy Chakraborty
Tanushyam Chattopadyay
Varun Kumar Ojha

Cork Institute of Technology, Ireland
NERIST, India
Institute of Engineering & Management, India
Tripura University, India
University of Calcutta, India
Jadavpur University Kolkata, India
Institute of Engineering and Management, India
National Institute of Technology, Silchar
Tezpur University, India
University of Burdwan, India
Jadvpur University, India
Indian School of Mines Dhanbad, India
Amrita Vishwa Vidyapeetham, India
Lovely Professional University, India
Netaji Subhas Institute of Technology, India
Jadavpur University, India
National Institute of Technology Mizoram, India
Pondichery University, India
National Institute of Technology Rourkela, India
National Institute of Technology Durgapur, India
NITTTR, Kolkata
Jadavpur University, India
University of Calcutta, India
Indian Institute of Engg Science and Technology Shibpur, India
Jadavpur University, India
Rajnagar Mahavidyalaya, India
Aliah University, India
University of Calcutta, India
Indian Institute of Technology Patna, India
Tribhuvan University, Nepal
Jadavpur University, India
National Institute of Technology Durgapur, India
Institute of Mathematics & Applications Bhubneshwar, India
National Institute of Technology Patna, India
UPES Dehradun, India
Indian Institute of Technology Guwahati, India
Lovely Professional University, India
Kalyani Government Engineering College, India
Calcutta Business School, India
National Institute of Technology Durgapur, India
IIIT Delhi, India
TCS Innovations Kolkata, India
University of Reading, United Kingdom
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CICBA 2022 ORGANISING COMMITTEE CHAIR

Dr. Sudipta Roy
Professor,
Assam University, Silchar

CICBA 2022 ORGANISING COMMITTEE MEMBERS

Dr. Mousum Handique

Dr. Tapodhir Acharjee

Assistant Professor,
Assam University, Silchar

Assistant Professor,
Assam University, Silchar

Mr. Bhagaban Swain

Dr. Sourish Dhar

Dr. Abhijit Biswas

Assistant Professor,
Assam University, Silchar

Assistant Professor,
Assam University, Silchar

Dr. Arnab Paul
Assistant Professor,
Assam University, Silchar

Assistant Professor,
Assam University, Silchar

Mr. Niranjan Wangjam
Singh
Assistant Professor,
Assam University, Silchar
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About the Key-note Speakers
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PROF. PONNUTHURAI NAGARATNAM SUGANTHAN
NANYANG TECHNOLOGICAL UNIVERSITY,
SINGAPORE

Prof. Ponnuthurai Nagaratnam Suganthan received the B.A degree, Postgraduate
Certificate and M.A degree in Electrical and Information Engineering from the
University of Cambridge, UK in 1990, 1992 and 1994, respectively. He obtained his
Ph.D. degree from the School of Electrical and Electronic Engineering, Nanyang
Technological University, Singapore. He was a predoctoral Research Assistant in the
Department of Electrical Engineering, University of Sydney in 1995–96 and a lecturer
in the Department of Computer Science and Electrical Engineering, University of
Queensland in 1996–99. Since 1999 he has been with the School of Electrical and
Electronic Engineering, Nanyang Technological University, Singapore where he was
an Assistant Professor and now is an Associate Professor. He is an associate editor
of the IEEE Transactions on Evolutionary Computation and Pattern Recognition
Journal. His research interests include evolutionary computation, pattern
recognition, bioinformatics, biometrics, multiobjective evolutionary algorithms,
applications of evolutionary computation and neural networks. He is a senior
member of the IEEE.

Title of the Talk

Randomization Based Deep and Shallow Neural
Networks
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PROF. PABITRA MITRA
INDIAN INSTITUTE OF TECHNOLOGY KHARAGPUR,
INDIA

Prof. Pabitra Mitra is a Professor of Computer Science and Engineering at Indian
Institute of Technology Kharagpur. He did his BTech in Electrical Engineering from
IIT Kharagpur and PhD from ISI Calcutta. He was a Scientist at Centre for Artificial
Intelligence and Robotics, Bangalore and an Assistant Professor at IIT Kanpur. He
received the INAE Young Engineer Award, IBM Faculty Award and Yahoo Faculty
Award. He has authored a book on Data mining and about 50 papers in international
journals.

Title of the Talk

ML for Agriculture
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PROF. YADITI NARAHARI
INDIAN INSTITUTE OF SCIENCE BANGALORE,
INDIA

Prof. Yaditi Narahari is currently a Professor at the Department of Computer Science
and Automation, Indian Institute of Science, Bangalore, India. The common thread
in his current research is to apply game theory, mechanism design, and artificial
intelligence techniques to research problems at the interface of computer science
and economics. In particular, he is interested in auctions and markets, cooperative
game theory, computational social choice, machine learning, and data analytics. He
is also exploring the application of these to digital agriculture and public health
problems. He is the author of a textbook entitled "Game Theory and Mechanism
Design" brought out by the IISc Press and the World Scientific Publishing Company.
He is a fellow of INAE, IEEE, INSA, IASC, and NASI, and has been a J.C. Bose National
Fellow.

Title of the Talk

Ballooning Multi-Armed Bandits
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PROF. SUSHMITA MITRA
INDIAN STATISTICAL INSTITUTE KOLKATA,
INDIA

Prof. Sushmita Mitra is a full professor at the Machine Intelligence Unit (MIU),
Indian Statistical Institute, Kolkata. From 1992 to 1994 she was in the RWTH, Aachen,
Germany as a DAAD Fellow. She was a Visiting Professor in the Computer Science
Departments of the University of Alberta, Edmonton, Canada; Meiji University,
Japan; and Aalborg University Esbjerg, Denmark. Dr. Mitra received the National
Talent Search Scholarship (1978-1983) from NCERT, India, the University Gold Medal
in 1988, the IEEE TNN Outstanding Paper Award in 1994 for her pioneering work in
neuro-fuzzy computing, the CIMPA-INRIA-UNESCO Fellowship in 1996, and
Fulbright-Nehru Senior Research Fellowship in 2018-2020. She was the INAE Chair
Professor during 2018-2020. Dr. Mitra has been awarded the prestigious J. C. Bose
National Fellowship, 2021.

Title of the Talk

Intelligent Analysis of Biomedical Images
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PROF. MIKE HINCHEY
UNIVERSITY OF LIMERICK,
IRELAND

Prof. Mike Hinchey is Chair of IEEE UK and Ireland for 2018-2019. Until end of 2016,
for 8 years he was Director of Lero-the Irish Software Research Centre, a multiuniversity research Centre with a footprint in each of Ireland's universities. Previous
positions include Director of the Software Verification Research Centre at University
of Queensland, and Director of the NASA Software Engineering Laboratory at
Goddard Space Flight Center; he has also served as a NASA "Expert". Hinchey holds
a BSc in Computer Systems from University of Limerick, an MSc in Computation from
University of Oxford and PhD in Computer Science from University of Cambridge. He
is a Fellow of IET, British Computer Society, Irish Computer Society (of which he is
also Vice President), Engineers Ireland and Engineers Australia. He is the author or
editor of more than 20 books, including the forthcoming "Software Technology: 10
years of innovation in IEEE Computer "(Wiley, 2018), more than 200 papers, and
holds 26 patents. He is Editor-in-Chief of Innovations in Systems and Software
Engineering: a NASA Journal"(Springer) and Journal of the Brazilian Computer
Society (Springer)

Title of the Talk

Building Resilient Space Exploration Missions
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PROF. ATAL CHAUDHURI
JADAVPUR UNIVERSITY,
INDIA

Prof. Atal Chaudhuri is currently deputed to the post of Dean, Faculty of Engineering
& Technology, Jadavpur University; he received his Ph.D. (Engg.) degree in 1989 for
his thesis “An Approach Towards the Analysis and Design of Network Protocols using
Petri Net Models”. He has completed more than 33 years of Teaching at the
university level. He has over 130 publications at both the National and International
levels. Till date, sixteen scholars have been awarded Ph.D. degrees under his
guidance. His current field of interest is Mobile ad-hoc network, Information
security, Fault-Tolerant Architecture, Decimal Architecture, Vedic Mathematics,
Reversible Logic, Green Computing, etc. He has a copyright on software developed
for Automated Braille Printer and designed Computerized Braille Press for Blind
Boy’s Academy, Narendrapur Ramakrishna Mission, West Bengal. He has also served
as an Expert for AICTE, NAAC, UGC, and NBA teams for accreditation and assessment
of various institutions across the country for the last 25 years.

Title of the Talk

Computational Magic
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PROF. ANIRBAN MUKHOPADHYAY
KALYANI UNIVERSITY, WB,
INDIA

Prof. Anirban Mukhopadhyay is currently a Professor of the Department of
Computer Science and Engineering, University of Kalyani, Kalyani, West Bengal. He
obtained his Ph.D. in Computer Science from Jadavpur University in 2009. Dr.
Mukhopadhyay is the recipient of the University Gold Medal and Amitava Dey
Memorial Gold Medal from Jadavpur University in 2004 for ranking first class first in
M.E. He also received Erasmus Mundus fellowship in 2009 to carry out post-doctoral
research at University of Heidelberg and German Cancer Research Center (DKFZ),
Heidelberg, Germany during 2009-10. Dr. Mukhopadhyay also visited I3S laboratory,
University of Nice Sophia-Antipolis, Nice, France in 2011 as a Visiting Professor,
University of Goettingen, Germany, as a Visiting Scientist with DAAD scholarship in
2013, and Colorado State University, Fort Collins, USA as a Visiting Researcher with
Fulbright-Nehru Academic and Professional Excellence fellowship during November
2017 - February 2018. He has received Institution of Engineers, India (IEI) Young
Engineers Award 2013-14 in Computer Engineering Discipline, and Indian National
Academy of Engineering (INAE) Young Engineer Award 2014He is a senior member
of IEEE, USA, and member of ACM, USA. Dr. Mukhopadhyay is an active member of
the board of reviewers in various International Journals and Conferences.

Title of the Talk

Mining Large-scale Biological Networks

Computational Intelligence in Communications & Business Analytics (CICBA)-2022, ASSAM UNIVERSITY, SILCHAR

27

PROF. DEBASHIS DE
MAULANA ABUL KALAM AZAD UNIVERSITY OF TECHNOLOGY,
INDIA

Prof. Debashis de is professor in the department of Computer Science and
Engineering & director of school of Computational Science of MAKAUT, WB, India.
He received
M. Tech from the university of Calcutta, 2002 and a Ph.D. From
Jadavpur university in 2005. He is senior member-IEEE, fellow IETE, life member CSI.
He was awarded the prestigious boyscast fellowship by the department of science
and technology, government of India, to work at the heriot-watt university,
Scotland, UK. He received the endeavor fellowship award from 2008–2009 by dest
Australia to work at the university of western Australia. He received the young
scientist award both in 2005 at New Delhi and in 2011 in Istanbul, turkey, from the
international union of radio science, Belgium. In 2016 he received the JC Bose
research award by IETE, New Delhi. In 2019 he received Shiksha Ratna award by the
govt. Of West Bengal. He established the center of mobile cloud computing (CMCC)
for IOT applications. He is vice-chair of dew computing stc of IEEE computer society.
He published 320 journals and 200 conference papers, ten books, three research
monographs and filed ten patents. Listed in top 2% scientist list of the world,
Stanford university, USA. His research interest includes edge AI, IOT, and quantum
computing.

Title of the Talk

Learning in the Air
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About the Technical Session Chairs
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DR. SK MD OBAIDULLAH
ALIAH UNIVERSITY,
INDIA

Dr. Sk Md Obaidullah is an Associate Professor in the Dept. of Computer Science &
Engineering, Aliah University, Kolkata. He is also working as TARE Fellow at Indian
Statistical Institute, Kolkata, funded by SERB, Govt. of India. He worked as a Postdoctoral Fellow at University of Evora, Portugal in 2017-18 under the Erasmus
program. He obtained his PhD (Engineering) degree from Jadavpur University,
Kolkata, India in the year 2017. Dr. Obaidullah has published more than 120 research
papers in renowned peer-reviewed journals and international conferences. He is
Senior Member of IEEE, Fellow of IETE, Life Member of IUPRAI and certified
Chartered Engineer (CE) of The Institute of Engineers (India). He is currently serving
as an Associate Editor in the IET Image Processing journal. His research interests are
Machine Learning, Deep Learning, Medical Image Analysis, Biometrics, Document
Image Analysis.
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DR. DEBASISH CHAKRABORTY
RRSC-EAST (KOLKATA), INDIAN SPACE RESEARCH ORGANIZATION,
INDIA

Dr. Debasish Chakraborty is the Head, Applications in Regional Remote Sensing
Centre – East (RRSC-East), National Remote Sensing Centre (NRSC), Indian Space
Research Organization (ISRO). He has obtained Ph.D. from Jadavpur University,
Kolkata, India. His research interest includes remote sensing and GIS applications,
satellite image processing, Machine Learning and artificial intelligence. He
published nearly 42 research papers in peer reviewed journal, 25 technical reports,
01 book and 02 book chapters. Life member of various prestigious society. He was
honored with ISRO Team Excellence Awards.
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PROF. RAM SARKAR
JADAVPUR UNIVERSITY,
INDIA

Prof. Ram Sarkar received his B. Tech degree in Computer Science and Engineering
from University of Calcutta, India in 2003. He received his M.E. degree in Computer
Science and Engineering and PhD (Engineering) degree from Jadavpur University,
Kolkata, India in 2005 and 2012 respectively. He joined the department of Computer
Science and Engineering of Jadavpur University as an Assistant Professor in 2008,
where he is now working as a Professor. He received Fulbright-Nehru Fellowship
(USIEF) for post-doctoral research in University of Maryland, College Park, USA in
2014-15. He has published more than 250 papers in various conference proceedings
and journals. His research areas include Image and Video Processing, Optimization
Algorithms and Deep Learning. He is a senior member of the IEEE, U.S.A.
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PROF. NABENDU CHAKI
UNIVERSITY OF CALCUTTA,
INDIA

Prof. Nabendu Chaki is a Professor in the Department Computer Science &
Engineering, University of Calcutta, Kolkata, India. He is sharing 7 international
patents including 4 US patents. Besides editing more than 30 conference
proceedings with Springer, Dr. Chaki has authored 7 text and research books and
nearly 200 Scopus Indexed research papers in Journals and International
conferences. He has served as a Visiting Professor in different places including Naval
Postgraduate School, USA; Ca Foscari University, Italy and AGH University in Poland.
He is the founder Chair of ACM Professional Chapter in Kolkata and served in that
capacity for 3 years since January 2014. He was active during 2009-2015 towards
developing several international standards in Software Engineering and Service
Science as a Global (GD) member for ISO-IEC. He is the Editor-in-Chief of the Springer
Nature book series on Services and Business Process Reengineering.
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PROF. DEBOTOSH BHATTACHARYA
JADAVPUR UNIVERSITY,
INDIA

Prof. Debotosh Bhattacharjee is working as a full professor in the Department of
Computer Science and Engineering, Jadavpur University having sixteen years of
post-PhD experience. His research interests pertain to the applications of machine
learning techniques for Face Recognition, Gait Analysis, Hand Geometry
Recognition, and Diagnostic Image Analysis. He has authored or coauthored more
than 132 journals, 142 conference proceedings publications, 31 book chapters in
Biometrics and Medical Image Processing. Two US patents have been granted on
his works. Prof. Bhattacharjee has been granted sponsored projects by the Govt. of
India funding agencies for a total amount of around Rs. 3 crores. For postdoctoral
research, Dr. Bhattacharjee has visited different universities abroad like the
University of Twente, The Netherlands; Instituto Superior Técnico, Lisbon, Portugal;
University of Bologna, Italy; ITMO National Research University, St. Petersburg,
Russia; University of Ljubljana, Slovenia; Northumbria University, Newcastle Upon
Tyne, UK; Medical University Vienna, Austria and Heidelberg University, Germany.
He is a Fellow of the West Bengal Academy of Science Technology, a life member of
the Indian Society for Technical Education (ISTE, New Delhi), Indian Unit for Pattern
Recognition and Artificial Intelligence (IUPRAI), and a senior member of IEEE (USA).
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PROF. KAUSIK ROY
WEST BENGAL STATE UNIVERSITY,
INDIA

Dr. Kaushik Roy has completed B.E in Computer Science & Engineering from NIT Silchar,
M.E and PhD(Engg.) in Computer Science & Engg. from Jadavpur University in the year
1998, 2002 and 2008 respectively. He has worked in institutes like ISI-Kolkata and CDACKolkata. He has worked as an Assistant Professor in Maulana Abul Kalam Azad University
of Technology, India. He is currently working as a Professor and Head of the Department
of Computer Science, West Bengal State University, Barasat, India. In 2004 he received
the Young IT Professional award from the Computer Society of India. He has published
2 books and more than 61 (35 SCI) research articles in International Journals and more
than 165 papers in various reputed Conferences and book chapters including ICPR,
ICDAR, ICFHR, CBMS, ICVGIP etc. His citation is 1935 h-index is 25 and i-10 is 63 as per
google scholar. He has worked as a PI in an AICTE funded project and currently acting as
PI of an SERB funded project. Till now 6 candidates have completed their P. hD under
His supervision and one more scholar has completed his presubmission seminar and 5
scholars are pursuing their research work. His research interest includes pattern
recognition, document image processing, medical image analysis, online handwriting
recognition, speech recognition and audio signal processing. He is member of ACM, Life
Member of IUPRAI (an unit of IAPR), Computer Society of India and Fellow of IETE.
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PROF. JYOTSNA KUMAR MANDAL
UNIVERSITY OF KALYANI,
INDIA

Prof. Jyotsna Kumar Mandal is presently working as professor of computer science
& engineering, former Dean, Faculty of Engineering, Technology & Management,
Kalyani University for two consecutive terms (2008-2012). He has done his M. Tech.
in computer science from University of Calcutta in 1987, and was awarded Ph. D
(Engineering) in CSE by Jadavpur University in 2000. With 30 years of teaching and
research experience in coding theory, data and network security and authentication;
remote sensing & GIS based applications, data compression, error correction, image
processing, visual cryptography and steganography. Awarded 23 Ph. D. Degrees, one
submitted and 8 are pursuing. Supervised 03 M. Phil, more than 60 M. Tech and
more than 120 M.C.A dissertations. Chief editor of CSI Journal of Computing, Guest
Editor of Micro System Technology Journal (SCI indexed) of Springer. Published more
than 360 research articles out of which 165 articles in International Journals.
Published 12 books from LAP Germany, IGI Global, Springer Nature etc. Organized
32 international conferences and corresponding editors of edited volumes and
conference publications of Springer, IEEE, Elsevier etc. The promotion of Information
Technology is the priory of professional activity through IETE and CSI.
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PROF. PARAMARTHA DUTTA
VISVA BHARATI UNIVERSITY,
INDIA

Prof. Paramartha Dutta did his Bachelors and Masters in Statistics from the Indian
Statistical Institute, Calcutta in the years 1988 and 1990 respectively. He afterwards
completed his Master of Technology in Computer science from the same Institute in
the year 1993 and Doctor of Philosophy in Engineering from the Bengal Engineering
and Science University, Shibpur in 2005 respectively. He has served in the capacity
of research personnel in various projects funded by Govt. of India, which include
DRDO, CSIR, Indian Statistical Institute, Calcutta etc. Dr. Dutta is now a Professor in
the Department of Computer and system Sciences of the Visva Bharati University,
West Bengal, India. He has coauthored four books and has also one edited book to
his credit. He has published about hundred twenty papers in various journals and
conference proceedings, both international and national. Dr. Dutta is a Life Fellow
of the Optical Society of India (OSI), Computer Society of India (CSI), Indian Science
Congress Association (ISCA), Indian Society for Technical Education (ISTE), Indian
Unit of Pattern Recognition and Artificial Intelligence (IUPRAI) - the Indian affiliate
of the International Association for Pattern Recognition (IAPR), Senior Member of
Associated Computing Machinery (ACM), IEEE Computer Society, USA and IACSIT.
.
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PROF. PANKAJ K. DEVA SARMA
ASSAM UNIVERSITY,
INDIA

Prof. Pankaj Kumar Deva Sarma is a Professor in the Department of Computer
Science of Assam University, Silchar. He pursued his studies at University of Delhi
and at Gauhati University. His primary research interest is in Algorithms, Machine
Learning, Data Mining, Parallel and Distributed Computing, Artificial Intelligence and
Neural Network. He is a life member of ISTE and IETE, New Delhi. He has a number
of research publications in various national and international journals. He has
teaching experience of over 24 years in the field of Computer Science. He is presently
the Head of the Department of Computer Science of Assam University, Silchar.
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PROF. DEBAPRASAD DAS
ASSAM UNIVERSITY,
INDIA

Prof. Debaprasad Das is working as Professor in the Dept. of Electronics and
Communication Engineering, under the School of Technology, Assam University,
Silchar. Previously, he worked in the Dept. of Electronics and Communication
Engineering, Meghnad Saha Institute of Technology, Kolkata since 2003. Prior to
this, he was with Texas Instruments, Bangalore in the ASIC Product Development
Center from 1998 to 2003. He is B.Sc (Hons.) in Physics (Gold Medalist from
Vidyasagar University, B.Tech in Radio Physics and Electronics from University of
Calcutta, and M.E. in Electronics and Telecommunication Engineering from Jadavpur
University. He received his PhD degree from School of VLSI Technology, Bengal
Engineering and Science University, Shibpur. Dr. Das has 5 years of Industry and 14
years of Teaching experiences. He has authored or coauthored several research
papers in national and international journals and conferences, and authored four
books.
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DR. KOUSIK DASGUPTA
KALYANI GOVERNMENT ENGINEERING COLLEGE ,
INDIA

Dr. Kousik Dasgupta did his Bachelors of Engineering from Nagpur University and
Masters from West Bengal University of Technology. He afterwards completed his
Doctor of Philosophy in Engineering from the University of Kalyani, Kalyani in 2017.
He has served Industry like ABB, L&T, Llyods Steel, Wardha for three years in various
capacity. Dr. Dasgupta is now Assistant Professor in the Department of Computer
Sciences of the Kalyani Government Engineering College. Apart from this, he has
remained associated to University of Kalyani, Kalyani, IIIT Kalyani etc., as guest
faculty from time to time. Dr. Dasgupta has been involved as the principal
investigator for the externally funded projects by the All India Council for Technical
Education and Department of Science and Technology, Govt. of West Bengal. He has
coauthored seven books and co-edited three volumes. He has published about sixty
papers in various journals and conference proceedings, both international and
national. Dr. Dasgupta is a Life Fellow of the Optical Society of India (OSI), Indian
Society for Technical Education (ISTE), Member of Associated Computing Machinery
(ACM) and IEEE, Computer Society, USA, Associate Member of the Institute of
Engineers (India), Charted Engineer [India] of The Institute of Engineers (India).
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PROF. SAMIRAN CHATTOPADHYAY
JADAVPUR UNIVERSITY,
INDIA

Prof. Samiran Chattopadhyay has made significant internationally-recognized
contributions in the areas of machine intelligence and its applications, wireless
networks, and network security. Much of his work centers around the design and
creation of computer models for decision analysis and optimization, particularly in
the fields of high throughput wireless networks, healthcare, power engineering and
technology-enabled learning. He has served as a Technical Program Committee
member in several internationally renowned and ranked conferences. He is the
author of about 170 articles in reputed journals and conference proceedings
including more than 50 high impact journal publications. He has served as a
professor in the departments of CSE and Information Technology (IT) at Jadavpur
University, an adjunct professor at IIT Kharagpur and is currently a visiting fellow of
the University of North Umbria, Newcastle upon Tyne UK. He has been instrumental
setting up the IT department and the School of Mobile Computing and
Communications at Jadavpur University.
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JADAVPUR UNIVERSITY,
INDIA

Dr. Kartick Chandra Mondal is a senior grade Assistant Professor in the Department
of Information Technology at Jadavpur University, India. Before joining as Assistant
Professor, he has completed his PhD from University of Nice Sophia Antipolis, France
and served as a Postdoctoral Researcher for one year at the University of Strasbourg,
France. He has more than 13 years of teaching and research experience at different
universities and institutes. He has also served as adjunct faculty of different national
and international universities and institutes. His research interests include the area
of Data Mining, Data Archiving, Bioinformatics, Bio Diversity, and Cloud Computing.
He has published more than 45 research publications in different reputed books,
international journals, and conferences. He is a member and life member of ACM,
IEEE, IEI, CSI etc
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[Paper id: 03]
A brief review on Multi-Attribute Decision Making in the emerging fields of Computer Science
Satyabrata Nath1[0000-0002-4123-0043], Purnendu Das2[0000-0003-1991-9765], and
Pradip Debnath3[1111-2222-3333-4444]
1,2

3

Department of Computer Science, Assam University, Silchar, Assam, India
Department of Applied Science and Humanities, Assam University, Silchar, Assam, India
satyabratanath12@gmail.com, purnen1982@gmail.com, debnath.pradip@yahoo.com

Abstract. The decision-making mechanism plays a critical role in assisting ex-perts to estimate and choose the best
potential alternatives in this technical age. Multi-Attribute Decision Making (MADM) approaches are commonly
utilized in many environments where there are several criteria that need to be evaluated and it is highly challenging to
find the best solution. Many MADM innovations have been implemented over the past couple of decades in many fields
of com-puter science that have enabled decision-makers to reach eminent choices. This paper explored the usage of
MADM, which is a sub-domain of Multi-Criteria Decision Making, and its applications in 3 emerging and trending
computer sci-ence fields viz., Cloud Computing, Internet of Things (IoT) and Big Data.

Keywords: Decision-Making, MADM, Computer Science.

[Paper id: 06]
Statistical and Syllabification based Model for Nepali Machine Transliteration
Amit Kumar Roy1[0000-0003-4610-9151], Abhijit Paul2[0000-0003-4106-0782], and
Bipul Syam Purkayastha3
1,3
2

Department of Computer Science, Assam University, Silchar, Assam, India.
Department of Computer Science, Gurucharan College, Silchar, Assam, India.
amitroy.cs@gmail.com

Abstract. Machine Transliteration is one of the important modules for the development of a correct Machine Translation
(MT) system. Machine Translation is the technique of converting sentences in one natural language into another using
a machine, whereas Machine Transliteration is the method of converting words in one language into phonetically
identical words in another. When Machine Translation is unable to translate the Out-of-Vocabulary (OOV) words, Name
Entity words, technical words, abbreviation, etc. then Machine Transliteration transliterates these words phonetically.
This paper presents a transliteration system for the English-Nepali language pair using the most widely used statistical
method with a linguistic syllabification methodology. A model has been designed based on syllable splitting that splits
19,513 parallel entries which contains person names, place, etc. IRSTLM and GIZA++ are used to build the language
model (LM) and translation model (TM) i.e. word alignment respectively over parallel entries. For English-Nepali
parallel entries on Syllable based split, an accuracy of 87% has been achieved.

Keywords: NLP, Machine Transliteration, SMT, Syllabification, Nepali Language.
Computational Intelligence in Communications & Business Analytics (CICBA)-2022, ASSAM UNIVERSITY, SILCHAR

45

[Paper id: 08]
GSA based FOPID Controller Tuning in NSOF Domain for a Class of Nonlinear Systems
Debasish Biswas1[0000−0002−8269−3722], Kaushik Das
Sharma2[0000−0002−0176−709X], and Gautam Sarkar2
1

Department of Electrical Engineering, Techno International New Town, Kolkata, 700156
2
Department of Applied Physics, University of Calcutta, 700009, India
debasish.biswas@tict.edu.in, kdsaphy@caluniv.ac.in

Abstract. The objective of this paper is to reveal the implementation technique of fractional order proportional, integral
and derivative (FOPID) controller for the class of nonlinear systems and its tuning method via the gravitation search
algorithm (GSA) in a tracking control. The proposed method utilizes the continuous surface of the FOPID controller to
deal with the effect of nonlinearities in the plant. The class of non-linear integer order plant with FOPID controller
results in a fractional-order dynamic system. The fractional-order dynamics are transformed into an algebraic vectormatrix equation using the non-sinusoidal orthogonal function (NSOF) set. The FOPID controller is tuned via GSA in
the NSOF domain for a benchmark simulation case study to validate the proposed scheme.

Keywords: FOPID controller, gravitation search algorithm (GSA), non-linear dynamics, non sinusoidal orthogonal
function (NSOF)

[Paper id: 12]
Artificial Neural Network for Fault Diagnosis in Active Distribution Network
Syamasree Biswas Raha[0000-0002-3519-607X*#] and Debasish Biswas[0000-0002-8269-3722*^]
Department of Electrical Engineering, Techno International New Town, Kolkata, WB
syamasree@gmail.com, debasish.biswas@tict.edu.in
Abstract: In present power scenario, the active distribution networks (ADN) are frequently suffering with severe faults
due to uncertain penetration of renewable energy in the network which needs appropriate protection measures for smooth
functionalities. In this regard fault diagnosis can provide optimum solution which is extremely limited for ADN. In this
work, a modified IEEE 9 bus network is formulated in Power World Simulator where three microgrid (MG) models are
incorporated to run in the generating (PV) mode. In the proposed model, LG and LLG fault signals are injected and
corresponding fault parameters as phase voltages, phase angles and phase currents are noted for the three phases. Now,
by observing different fault parameters in an ADN, it is quite difficult to identify exact faults quickly which causes delay
to procure appropriate protections. To resolve the problem, the fault parameter data sets are further diagnosed by
formulating an artificial neural network (ANN) for identifying the exact faults using MATLAB 7.1. platform. The
training, testing and validation of the input data sets are performed utilizing multilayer perceptron feed forward neural
network with back propagation algorithm. To verify the performance of the ANN classifier, supervised learning is
procured to determine Mean Square Error (MSE). The result shows 2.7311e-10 at epoch 403 as the validation
performance for the fault detector and the regression factor is 1. Further, the gradient, momentum parameter (mu) and
validation checks are also determined in respect of fault diagnosis in the ADN which are presenting satisfactory response
in the domain.
Keywords: Active distribution network (ADN), LG and LLG Fault Diagnosis, Artificial Neural Network (ANN)..
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[Paper id: 13]
N-gram Feature Based Resume Classification using Machine Learning
Pradeep Kumar Roy1 and Shivam Chahar2
1 Department of Computer Science and Engineering, Indian Institute of Information Technology, Surat
2 School of Computer Science and Engineering, Vellore Institute of Technology, Vellore
pkroynitp@gmail.com , shivam.chahar@gmail.com
Abstract - Shortlisting the right resume for the job is a tedious task for a job recruiter. For each post, thousands of
applicants send their resumes; among all, very few resumes fit for the published job recruitment. Finding suitable
resumes from a huge pool of resumes manually is a time-consuming process. This research addresses the above issue
by suggesting a machine learning-based automated resume classification model. The automated resume classification
model helps to classify the resume into different categories. Many classification models are used during the model
development and found that the random forest classifier provides the most promising outcomes. The random forest
classifier achieved the highest micro precision, recall, F1-score, and an accuracy value of 0.99 for the best case with the
combination of uni- and bi-gram features.
Keywords - Resume Classification, Supervised Learning, Machine Learning, Job Recommendation.

[Paper id: 17]
Learning Based Image Classification Techniques
Nayan Kumar Sarkar1[0000-0002-5844-7978] , Moirangthem Marjit Singh1[0000-0002-7314-9645] , Utpal Nandi2[0000-0002-9638-1906]
1

Department of Computer Science and Engineering, North Eastern Regional Institute of Science and Technology,
Arunachal Pradesh, India
2

Department of Computer Science, Vidyasagar University, West Bengal, India
nayankrsarkar@gmail.com, marjitm@gmail.com, nandi.3utpal@gmail.com

Abstract - Although, deep learning approaches have attained remarkable advancements in the application of image
classification, they require a large amount of training samples and machines with high computing power. Collecting
huge samples against each class for training is a difficult task, sometimes even not possible. To tackle these
disadvantages of deep learning-based approach, new paradigms of machine learning, such as Few-Shot Learning (FSL),
One-Shot-Learning (OSL), and Zero-Shot-Learning (ZSL) have been developed. The paper presents a survey on various
image classification methods which have been developed based on the FSL, OSL, or ZSL paradigm. This pa-per also
highlights a comparative study of the methods and a summary of the methods.
Keywords - Image Classification, FSL, OSL, ZSL.
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[Paper id: 18]
Security Aspects of Social Media Applications
Sandip Sarkar1, Dipankar Das2, Partha Pakray3, and David Pinto4
1

Computer Science and Application, Hijli College, Kharagpur
Computer Science and Engineering, Jadavpur University, Kolkata
3
Computer Science and Engineering, NIT Silchar, Silchar
4
Benemerita Universidad Autonoma de Puebla, Facultad de Ciencias de la Computacion, Puebla, Mexico
2

sandipsarkar.ju@gmail.com, dipankar.dipnil2005@gmail.com, parthapakray@gmail.com

Abstract - Building a automatic system to solve Math word problem is very interesting in AI domain. From last four
decade Math word problem takes more attention of researchers. Automatic system of math word problem can increase
the effectiveness of e-learning system which is often used in current days. Many researches claimed promising result
but most of them worked on small dataset or similar types of problems. It is really difficult to build a system which can
work on huge dataset as well as different types of math word problem. In this paper, We are trying to build a hybrid
deep learning system which can work on large dataset as well as different forms of math word problem. We have done
our experiments on Math23K dataset. Our proposed model gives better result than statistical learning and rule based
approach. For our experiments we have used Bahdanau attention mechanism which gives better result than traditional
methods for math word problem. The accuracy of our proposed mechanism is 0.58.

Keywords - Math Word Problem, Deep Learning, seq-to-seq models.
[Paper id: 23]

Clustering-based Semi-Supervised technique for Credit Card Fraud Detection
Sagnik Lahiri1, Sumit Misra2, Sanjoy Kumar Saha3, and Chandan Mazumdar3
1

Department of Computer Science and Engineering, Jadavpur University
2
RS Software (India) Limited
3
Centre for Distributed Computing, Department of Computer Science and Engineering, Jadavpur University
Abstract - Among the high volume and frequency of credit card trans- actions in today's world, the fraudulent ones
must be agged instantaneously. To establish its credibility the algorithm must do so with high sensitivity and minimum
false alerts. We propose a light weight and easily re-trainable two stage semi-supervised approach to handle the problem.
In the first phase we eliminate noisy data points (outliers) and extract core data points through a clustering technique.
The extracted core points form the basis of training data. Set of core points are enhanced further to address the challenge
of class imbalance (as fraudulent data is very less). Training set is used in the second phase to model the final classifier
using k-D Tree. Experimental results on bench-marked dataset establish that the proposed model is well suited for realtime prediction of fraud transactions with high specificity.

Keywords - Credit card fraud detection, clustering based outlier removal, k-D Tree based classification.
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[Paper id: 24]
eXtreme Gradient Boosting Scheme for Fundus Vessels Separation
Shirsendu Dhar1, Sumit Mukherjee2, Ranjit Ghoshal1, and Bibhas Chandra Dhara3
1

St. Thomas' College of Engineering and Technology, India, Zip:700023
2
Tata Consultancy Services, India, Zip:700156
3
Jadavpur University, India, Zip:700098

fsportshirsendu|ranjit.ghoshal.stcetg@gmail.com, sum.mukherjee@gmail.com, bcdhara@gmail.com

Abstract - Glaucoma, diabetic retinopathy, hypertension, and other ophthalmologic illnesses can easily be detected by
examining the vascular structures in the retina. This makes vessel extraction in retinal fundus images extremely
important when it comes to detect and diagnosis of any eye related disorders. It is a challenging feat, especially given
the many noises and the diverse structure of the thin vessels. An innovative approach is coined in this article for
extraction vascular structure for detection and diagnosis of a variety of eye illnesses. First, different image processing
techniques are applied to aid required features extraction. In next step, a model is constructed using the stated features
for each image for which input and ground truth exists. All these models are tested on the other sets of the images and
accuracy scores are computed. Based on the accuracy score final model is chosen. Model outcomes are analysed using
standard evaluation parameters and found to be one of the best in class.

Keywords - Retinal Image, Vessel Separation, Extreme Gradient Boosting, Machine Learning, Feature extraction.
[Paper id: 26]
Fake News Identification through Natural Language Processing and Machine Learning Approach
Debasish Patra1 and Biswapati Jana1
1

Department of Computer science, Vidyasagar University, West Midnapore-721102, West Bengal, India
patradebasish1990@gmail.com

Abstract - With the rapid advancement of technology and ease of access to the Internet our daily life is changing day
by day. Within a few years, now we are heavily dependent on Internet and social media. In social media and online
news platform, it is very easy to circulate news. With the ease of accessing and sharing news on the Internet and social
media platforms, some major concerns are growing in the background. The most severe problem that has been on the
core of these concerns is the fake news. For the last few years fake news detection has become the most emerging
problem area among the researchers. In this paper, the goal is to use natural language processing (NLP) techniques for
text analytics and train different machine learning models to detect fake news based on the text of the news. The solution
described in this study can be implemented in real-world social media to reduce the negative impact of fake news or
false information from an untrustworthy source. Text preparation is done with tokenization, lemmatization, and stop
word technique. Vectorization is done by N-gram, terms frequency inverse document frequency (TF-IDF) or one-hot
encoding. Different machine learning algorithms trained and tested in this work out of which Naïve Bayes has given
best results with an accuracy of 95.2%.

Keywords - Fake News Detection, Machine Learning, TF-IDF, Natural Language Processing, Naïve Bayes
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[Paper id: 33]
An Empirical Analysis on Abstractive Text Summarization
Tawmo, Prottay Kumar Adhikary, Pankaj Dadure, and Partha Pakray
Department of Computer Science & Engineering, National Institute of Technology Silchar, India
{ttawmo, krdadure, prottay71, parthapakray}@gmail.com

Abstract - With the massive growth of blogs, news stories, and reports, extracting useful information from such a large
quantity of textual documents has become a difficult task. Automatic text summarization is an excellent approach for
summarising these documents. Text summarization aims to condense large documents into concise summaries while
preserving essential information and meaning. A variety of fascinating summarising models have been developed to
achieve state-of-the-art performance in terms of fluency, human readability, and semantically meaningful summaries.
In this paper, we have investigated the OpenNMT tool for task text summarization. The OpenNMT is the encoderdecoder based neural machine translation model which has been fine-tuned for the task of abstractive text
summarization. The proposed OpenNMT based text summarization approach has been tested on freely available dataset
such as CNNDM & MSMO dataset and depicts their proficiency in terms of ROUGE and BLEU score.
Keywords - Text Summarization, Abstractive Summary, News articles, OpenNMT
[Paper id: 36]
Deep-learning based autoencoder model for label distribution learning
Mainak Biswas1 and Jasjit S. Suri2
1

2

JIS University, Agarpara-700109, INDIA,
Global Biomedical Technologies, Inc., CA, USA

Abstract - Label ambiguity in data is one of the serious challenges in Machine Learning. In such cases, the significance
of each label matters. Label Distribution Learning (LDL) is a new way to deal with label ambiguity. In LDL, instances
are defined through the degree to which it is represented by its labels or classes. In this paper, deep learning using
autoencoders has been proposed for a computing this degree of labels. The autoencoder consists two parts i.e., encoder
and decoder. The encoder compresses the input whereas the decoder decompresses it. The idea of compression is to
learn relationship between patterns of data which remains unchanged. The idea of decompression is to recover the
original input from the compressed input. Since autoencoders are semi-supervised we have appended a fully connected
network for computing degree for each labels. Our results show that DLDL shows the least mean-square error among
the contemporary methods.

Keywords - Machine learning, Deep learning, Label distribution learning
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[Paper id: 37]
Facial Emotion Recognition in Static and Live Streaming Image Dataset Using CNN
Aishani Seal1, Ranita Saha2, Rishav Kumar3, Subham Goenka4, Lopamudra Dey5
Department of Computer Science & Engineering Heritage Institute of Technology
aishani.seal.cse21@heritageit.edu.in, saharanitaa1230@gmail.com, rvrishav7@gmail.com,
subhamgoenka676@gmail.com, lopamudra.dey@heritageit.edu

Abstract - Human communication relies heavily on facial expressions. Although facial expression for emotion detection
has always been an effortless task for humans, accomplishing the same task with a computer algorithm is quite
demanding. With the recent progression in computer perception and machine learning, it is possible to detect emotions
from images. They frequently disclose people's true emotional situations beyond their spoken language. Furthermore,
visual pattern-based understanding of human effect is a critical component of any human-machine interaction system,
which is why the task of Facial Expression Recognition (FER) attracts both scientific and corporate interest. Deep
Learning (DL) approaches have recently achieved very high performance on FER by utilizing several architectures and
learning paradigms. We suggest a convolution neural networks (CNN) strategy solve the FER task in this situation. Our
intuition is based on the fact that most facial photos are captured at differing resolutions.

Keywords - CNN, Facial emotion Recognition, Accuracy, Live Streaming Dataset

[Paper id: 41]
A Secure Image Watermarking Technique using Chinese Remainder Theorem in Integer Wavelet
Transformation Domain
Santa Singh1, Partha Chowdhuri2, Pabitra Pal3, Prabhash Kumar Singh4, Biswapati Jana5
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Department of Computer Science, Vidyasagar University, West Midnapore, India,
3
BSTTM, IIT DELHI, New Delhi, Delhi-110016, India,

santasingh807@gmail.com, prc.email@gmail.com, pabipaltra@gmail.com, singhg11@gmail.com,
biswapatijana@gmail.com

Abstract - In this paper, a secured watermarking scheme has been proposed using Chinese Remainder Theorem (CRT)
in combination with Integer Wavelet Transform (IWT). The CRT is used to embed a watermark bit by modifying the
IWT coefficient. The scheme uses the SHA-512 hash algorithm which encrypts the original watermark bit before
embedding. The watermark bits are inserted into the IWT coefficients of the LH, HL and HH sub bands as calculated
by the CRT method. The combination of CRT and IWT are produce a high imperceptible image without compromising
the robustness of the scheme. The metrics like PSNR, SSIM are used to analyse the imperceptibility and NCC, BER are
used to analyse the robustness of the scheme. The results are compared with some state-of-the-art schemes to confirm
the superiority of the scheme.

Keywords - CNN Integer Wavelet Transform, Chinese Remainder Theorem, SHA-512, Image Watermarking, Image
Encryption.
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An UAV Assisted Need Assessment and Prediction System for COVID-19 Vaccination
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Abstract - Health monitoring by government in rural and Urban areas become very much challenging task as they
require huge amount of technicians, doctors and funds to complete. In the time of COVID-19 pandemic, it is difficult to
allow doctors to visit rural areas for monitoring the health of public, rather than allocate their duties in COVID-19
hospitals to save critical patients. But, it is also necessary to monitor health of public to vaccinate them priority wise in
the scarcity of COVID-19 vaccines. In this paper we have proposed a novel UAV(Unmanned Aerial Vehicle) assisted
health monitoring system which can be operated in any remote location to get required data about the health condition
of the people. After collecting the desired data from the user, system saves them in memory. In the control room, UAV
uploads the collected data to the server for analysis. From the analysed data the system can decide whom need to be
vaccinated immediately. UAV system will analyse the data with respect to different parameters like age, co-morbidity,
blood pressure and other attributes. From this analysed data using machine learning algorithm, system also predicts how
many days might be taken to complete the whole vaccination process.
Keywords - UAV, Health Monitoring, IOT, COVID-19, SARIMA.

[Paper id: 51]
A Dual Image Based Data Hiding Scheme Based on Difference of Pixel Values in Integer Wavelet Transform
Domain
Sweta Midya1, Partha Chowdhuri2, Pabitra Pal3, Prabhash Kumar Singh4, Biswapati Jana5
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Abstract - In this paper, a dual image-based data hiding scheme has been proposed in Integer Wavelet Transform (IWT)
domain. The proposed method can embed secret data utilizing the differences between the values of the adjacent pixels.
Here, the cover image is converted to integer coefficients after applying IWT. The coefficients of the IWT subbands are
divided into a number of non-overlapping blocks. The maximum difference of a particular coefficient from another
coefficient inside a block is calculated. The number of secret bits to be embedded in a single coefficient inside a block
depends on the amount of this maximum difference value. The decimal equivalent of the secret bits is split to embed in
the dual images. The secret data is folded to minimize the modification of the original pixel in both of the dual images.
Using the Integer Wavelet Transform (IWT) domain instead of spatial domain minimizes the distortion in pixel values
in both the stego images. Moreover, different sub bands of the IWT coefficients are used efficiently to solve the problems
regarding the center folding strategy. The experimental results show the superiority of the proposed scheme over some
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existing schemes in terms of imperceptibility and robustness. The proposed scheme embeds secret bits depending on
the characteristics of the image. It also maintains a minimum difference between the same pixel values in both the stego
images and retains good visual quality of the stego images.
Keywords - Data Hiding, Dual Images, Integer Wavelet Transform, Pixel Difference, Center Folding Strategy.
[Paper id: 52]
An IWT based Reversible Watermarking Scheme using Lagrange Interpolation Polynomial
Ashis Dey1[0000-0001-5021-6270], Pabitra Pal2[0000-0002-2866-7320], Partha Chowdhuri3[0000-0002-1702-5939], Prabhas Kumar Singh4,
and Biswapati Jana5
1

Dept. of Computer Science, Silda Chandra Sekhar College, WB-721515, India.
2
BSTTM, IIT Delhi, New Delhi, Delhi-110016, India
3,4,5
Dept. of Computer Science, Vidyasagar University, WB-721102.

ashismou14@gmail.com, pabipaltra@gmail.com, prc.email@gmail.com, singhg11@gmail.com,
biswapatijana@gmail.com
Abstract - Sharing the secret among the partners is an interesting technique that distributes the secret information in
several shares for enhancing security. Nowadays, the reversible watermarking scheme becomes very popular due to
increasing privacy and security issues in the day-to-day life. Here, a new watermarking scheme has been proposed using
Integer Wavelet Transform (IWT) and Lagrange Interpolation Polynomial (LIP). The reversibility can meet with the
help of the IWT scheme and LIP provides the avor of secret sharing. Moreover, experimental results with comparison
have been drawn at the end of the paper. The experimental shows that the proposed scheme can achieve 58.9 dB PSNR
with a high payload of 1.5 bpp. From the experimental results, it can be concluded that the proposed scheme outperforms
the other existing scheme.
Keywords - Watermarking, Lagrange Interpolation Polynomial (LIP), Integer Wavelet Transform (IWT), Reversibility.
[Paper id: 59]
Video-based depression detection using Support Vector Machine (SVM)
Nishu Yadav1, Astha Singh2,3, and Divya Kumar3
Motilal Nehru National Institute of Technology Allahabad, Prayagraj
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Abstract - Depression is categorized as a mood disorder that causes a persistent feeling of irritability, sadness, and
hopelessness in a person’s daily life, which eventually leads to a mixed feeling of guilt and helplessness.
Also known as a major depressive disorder or termed a clinical depression, it affects how one feels, thinks, and behaves
throughout the day and may lead to various emotional and physical problems every day until appropriately treated. The
stigma around mental health stops many people from seeking medical help when in need or even getting a quick
diagnosis. Therefore, there is a need for a system where a person’s mood is analyzed in hindsight and suggests a
counselling session to them. In this study, we propose a depression detection system that can make an early prediction
of a person dealing with depression by using video footage of that person as input which can be recorded anywhere in
the workplace or any standalone centre. This video is eventually used to form a feature set by feature extraction and is
then used to examine and identify depression symptoms.
Keywords - Image processing, Feature Extraction, Depression Detection, Machine Learning
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A Secure Communication Gateway with Parity Generator Implementation in QCA Platform
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Abstract - Quantum-Dot Cellular Automata (QCA) has arisen as a potential option in contrast to CMOS in the late time
of nanotechnology. Some appealing highlights of QCA incorporate incredibly low force utilization and dissemination,
high gadget pressing thickness, high velocity (arranged by THz). QCA based plans of normal advanced modules were
concentrated broadly in the ongoing past. Equality generator and equality checker circuits assume a significant part in
blunder discovery and subsequently, go about as fundamental segments in correspondence circuits. In any case, not very
many endeavors were made for an efficient plan of QCA based equality generator as well as equality checker circuits
up until now. In addition, these current plans need functional feasibility as they bargain a ton with normally
acknowledged plan measurements like territory, postponement, intricacy, and manufacture cost. This article depicts new
plans of equality generator and equality checker circuits in QCA which beat every one of the current plans as far as
previously mentioned measurements. The proposed plans can likewise be effortlessly reached out to deal with an
enormous number of contributions with a straight expansion in territory and inactivity.
Keywords - Parity generator, Quantum-dot Cellular Automata, Pseudorandom Binary Sequence (PRBS), ExclusiveOR (XOR) gate, Security, Quantum enhancement logic
[Paper id: 61]
Ontology-Based Healthcare Hierarchy Towards Chatbot
Prottay Kumar Adhikary1, Riyanka Manna2, Sahinur Rahman Laskar1, and Partha Pakray1
1
2

Department of Computer Science & Engineering, National Institute of Technology Silchar, India
Department of Computer Science & Engineering, National Institute of Technology Warangal, India
{prottay71, riyankamanna16, sahinurlaskar.nits, parthapakray}@gmail.com

Abstract - Ontology refers to relationship-based hierarchical descriptions of concepts within a particular domain.
Ontology, in the field of medicine, describes the concepts of medical terminologies and the relation between them, thus,
enabling the sharing of medical knowledge. This paper aims to develop an ontology-based healthcare hierarchy and
point out the research scope towards the chatbot application. The research scope includes the integration of the ontologybased healthcare hierarchy in the chatbot application by the establishment of relationships among individuals and realworld entities.

Keywords - Semantic Web, Ontology, Healthcare, Chatbot
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A New Image Encryption based on Two Chaotic Maps and Affine Transform
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Abstract - In the current decade, several chaos-based image encryption schemes were studied. In this paper, a new
image encryption scheme has been developed using two chaotic maps. The cubic map is employed and combined with
affine transformation in substitution phase. The key expansion technique is built up with the Henon map. Finally, the
encryption process incorporates the Nonlinear key mixing (Nmix) function which enables to propagate the bit-pattern
from nth ciphered pixel to (n + 1)th ciphered pixel. The performance of the scheme has been successfully verified by
several well-known differential attacks, statistical attacks and brute force attack. Moreover, in comparative studies the
proposed scheme has confirmed its potential with respect to related existing schemes.

Keywords - Image encryption, Multi-dimensional Chaos, Affine transform Nmix, Randomness test, Differential
attack

[Paper id: 68]
VCI Construction and Shifting Strategy based Steganography for 3D Images
Subhadip Mukherjee, Sunita Sarkar, and Somnath Mukhopadhyay
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Abstract - The prime goal of any steganography technique is to establish a digital covert communication, whereas, the
hiding capacity is the big point of concern. The majority of the existing techniques and approaches investigates the
trade-off between the hiding capacity and distortion. In this paper, we propose a novel information hiding technique in
which we have explored a shifting strategy preceded by the vertex component interval or VCI construction mechanism
to embed the confidential data within a 3-dimensional (3D) image effectively. Instead of using critical geometric way,
we have used truncated space to decrease the hiding distortion and increase visual quality. Moreover, in this proposed
method, the embedding capacity does not depend upon the shape of images that is why it can prevent the vertex
reordering attack. Here, the truncation length is used to adjust the quality of the stego-image. Our innovative approach's
versatility and great performance have been proved in a variety of experiments.
Keywords - 3D Image Steganography, Vertex Component Interval, PSNR, Information Security.
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Real-Time Piracy Detection based on Thermogram Analysis and Machine Learning Techniques
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Abstract - Movie Piracy is increasing these days, and it has a profound impact on the economic growth of film industries
all over the world. Hence curbing pi-racy has become a critical step in avoiding massive losses to the film industry. This
paper proposes a thermogram based anti-piracy system using Machine learning models. A local dataset is created by
capturing the images in different scenarios by employing a thermal camera. AlexNet is used for extracting the features
from captured images and the extracted features are trained with several Machine Learning models in MATLAB for
their performance evaluation. The images captured in real-time are processed to extract the features and then directed
to the classifier to predict the anomaly class. The alert message is sent to theatre officials regarding the presence of
active recording device. An accuracy of 99.7 % is achieved with Support Vector Machine (SVM) model on the local
dataset.
Keywords - Camcorder, Movie Piracy, Thermogram, AlexNet.
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A comparative study of prediction of gas hold up using ANN
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2

Abstract - The primary aim of this paper is to present a way by which the gas hold-up can be predicted for gas nonNewtonian liquid flow. The type of conduit used here are the helical coils of different diameter. The helical coils are
vertically oriented. The data are collected from our previous experiment and its subsequent publications. A principal
component analysis (PCA) based network performance is compared with the Levenberg-Marquardt (LM) algorithmbased network. The closeness of the error parameters indicates that both training algorithm can predict both the
hydrodynamic parameters with acceptable accuracy. The final analysis and the evaluation of the statistical parameters
related to the errors prove the successful nature of the modelling using the PCA based network.

Keywords - Helical coil, Gas hold up, ANN, PCA.
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miRNA and mRNA expression analysis of human breast cancer subtypes to identify new markers
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Abstract - MicroRNAs (miRNAs) play a key role in the regulation of gene expression. Perfect or in-perfect
complementarity of binding between miRNAs and a messenger RNA (mRNA) may lead to mRNA degradation or
translational inhibition. In this regard, we have explored the role of miRNA and their target mRNAs in tumorous and
normal tissues of molecular breast cancer subtypes such as Basal, human epidermal growth factor receptor 2, luminal
A, and luminal B. Thus, we have carried out this research using the expression profile of 825 patient samples. For this
analysis, a comparative analysis between the tumorous and adjacent normal groups of samples is conducted. The major
finding of this research is the identification of the most significant miRNAs and their corresponding significant target
mRNAs associated with the breast cancer subtypes. The biological significance of the identified miRNAs and their
target mRNAs are validated by KEGG pathway analysis, gene ontology enrichment analysis, and survival analysis.
Moreover, we report a comparison of our method with the panel selection strategies of DESeq and edgeR based on
differentially expressed miRNAs.
Keywords - Bio-marke, Breast cancer subtype, MicroRNA, messenger RNA, Statistical analysis.
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A Survey on Computational intelligence techniques in Learning and Memory
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Abstract - Learning and Memory is a branch of artificial intelligence that studies the critical brain functions in order to
create novel computational intelligence techniques and methods focused on learning and memory. As a consequence,
human intelligence demands a review on computational intelligence techniques in learning and memory. This paper
explains why without learning, the goal of achieving human intelligence is still a long bit away. This paper discusses
hippocampus learning, human learning and memory, hidden Markov model, behavioral plasticity in learning and
memory, PET and fMRI, as well as the neurological illnesses. This paper outlines the important work done in the domain
of learning as well as memory. This paper examines the evolution of learning and memory during several decades. This
study also discusses the merits and limitations of several learning and memory models and techniques.

Keywords - Learning and Memory, Cognitive Learning, Hippocampus Learning, Behavioral Plasticity, Episodic
Memory, Hidden Markov Model.
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Abstract - The evolution of online food delivery system started in India in the late 2000’s and since then many Food
Aggregators have come up with a variety of prospects for the customers. This process of Business to Customer services
had found itself to be very popular especially in the last few years and after the COVID 19 attack the business had
flourished to a large extent. People do not prefer to come out of their abodes and try to procure the eatables by
maintaining proper social distancing. There have been a number of local Food Aggregators that have emerged in the
Cachar District only recently and post 2020 especially in the lockdown phase they have accelerated their operations in
the Valley by joining hands with a number of food outlets. These local entrepreneurial efforts are still in the growth
phase and are trying to meet the customer demands to enhance their satisfaction level. Speaking of enhancing the
satisfaction of the customers, there are many factors that work before meeting their overall satisfaction and these factors
if are considered carefully would not only increase the customer loyalty towards the respective. Purposive Sampling
was used in this study to get the responses from the online food buyers. It used Artificial Neural Networks to understand
the pattern of the buying behavior of customers in this area and tried to create a model that would enhance the
understanding of the Food Aggregators in regards to the buying frequency of the customers and take steps accordingly.
Keywords - Food Aggregators, COVID 19, Cachar District, Customer Satisfaction, Entrepreneurial Efforts,
Purposive Sampling, Artificial Neural Networks
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Personalized Healthcare Chatbot: Dataset and Prototype System
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Abstract - Intelligent chatbot systems are popular applications in the fields of robotic and natural language processing.
Nowadays, the strain on medical advisors encourages the use of healthcare chatbots to provide meditations and
suggestions. In this paper, we have presented a dataset and a healthcare chatbot developed on the RASA framework that
uses the NLP methods for disease detection and provides medical advice. The designed dataset has been verified and
refined with the help of medical experts. The proficiency of the designed healthcare chatbot has been tested on the
collected data using RASA test methods and validation. The model scored an F1-score of 77.3% and accuracy of 78.7%.
Moreover, human evaluation achieves an accuracy of 56.50%. The dataset is publicly available at
https://github.com/Medic-Bot-India/rasaModel.
Keywords - Chatbot, Intelligent Chatbot System, RASA Framework, Transformer Embedding Dialogue.
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Abstract - In recent times, voice emotional recognition has been established as a significant field in Human Computer
Interaction (HCI). Human emotions are intrinsically expressed by linguistic (verbal content) information and
paralinguistic information such as tone, emotional state, expressions and gestures which form the relevant basis for
emotional analysis. Accounting the user’s affective state in HCI systems is essential to detect subtle user behavior
changes through which the computer can initiate interactions instead of simply responding to user commands. This
paper aims to tackle existing problems in speech emotion recognition (SER) by taking into account the acoustic cues
and prosodic parameters to detect user emotion. Here, the work will be mainly on the Ryerson Audio-Visual Database
(RAVDESS) to extract Mel Frequency Cepstral Coefficients (MFCC) from signals to recognise emotion. The librosa
library will be used for processing and extracting audio files before testing and classification is carried out using 4
different classifiers for a comparative study. This SER model is then integrated into a Telegram Bot to develop an
intuitive, user-friendly interface as an application for psychological therapy.

Keywords - Speech Emotion Recognition (SER), Multi-Level Perceptron (MLP), Tele-gram Bot.
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Enhanced marker-controlled watershed segmentation algorithm for brain tumor segmentation
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Abstract - Image processing has always been a vivid area of research that helps mankind unveil the wondrous works.
In this paper, the proposed image segmentation algorithm is used to segment the region of interest (ROI) from the MR
images. The ultimate idea behind the process of segmentation is to segregate tumor region from the homogenous
anatomical structures. The paper proposes an enhanced marker controlled watershed segmentation algorithm which will
help in the precise segmentation of the region of interest (ROI) from the provided input image. The Enhanced MarkerControlled Watershed Segmentation Algorithm helps in identifying the tumor region and segment it such that the tumor
can be analyzed for further diagnosis. The proposed method provides a precise accuracy of 99.14% which determines
the fact that the tumor region is being segmented accurately with few false positive rate.

Keywords - Tumor, Magnetic Resonance Imaging, Image Segmentation, Gradient Magnitude, Watershed
Segmentation
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Abstract - 5G Millimetre-wave(mmWave) utilises frequencies ranging from 24 GHz to 100 GHz. There are various
scheduling techniques, in 5G mmWave, which work distinctly for work distinct applications. Time sensitive applications
are very sensitive to the response time of resource allocation requests. We have compared the performance of various
media access control (MAC) schedulers in scarce resources and high demand of recourses in 5G mmWave network to
find the optimal scheduler for the scenarios. We have used Netsim version 12.02 for the simulation. We have created
the simulation test-bed with user equipments (UEs) placed at different locations with different constant bit rate (CBR)
applications in the 5G mmWave network and recorded the necessary observations. To evaluate network performance,
we have considered network metrics like throughput, delay, jitter and few other parameters. After analysing data, we
have found that max throughput is best suited for time-sensitive applications when UEs are placed near next-generation
base station (gNB). We arrived at this conclusion because throughput is approximately 33 % and 6 % higher than round
robin and Fair Scheduling algorithms. The delay of round robin and Fair Scheduling is 192% and 231% higher than
what max throughput have. Also, jitter is almost 300% higher for the same. Similarly, The fair Scheduling algorithm is
best suited for time-sensitive applications, placed far away from gNB, compared to round robin, max throughput and
proportional fair Scheduling algorithms. Our finding will help service providers, whose resource are limited, and
applications which are critical and time sensitive.

Keywords - 5g mmWave, Round robin, Proportional fair, Fair scheduling, Max throughput, Throughput · Jitter,
Delay.
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An Efficient CoD Management using Semaphore in Online Retail System
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Abstract - Electronic commerce (E-commerce) along with online shop- ping is rapidly increasing now-a-days specially
in current scenario of COVID 19 pandemic. Such immensely expanding online marketing creates a plethora of
opportunities for the companies to trade wider on the globe as well as enabling the customers to avail better products at
their increased convenience. In this paper, we have addressed the affects of financial loss related to the return and
replacement policy of online shop- ping particularly in Cash-on-Delivery (CoD) payment method. We have proposed a
software solution using semaphore programming tool for the efficient management of CoD payment method. Analysing
the customer's previous transaction records, the proposed method determines suitable policy for the return and
replacement option of the concerned customer. The objective is to minimize the financial loss for an unnecessary
cancellation and replacement policy without hampering customers' interest. Hence we have proposed an algorithm for
efficient CoD management. The proposed algorithm uses counting semaphore to implement a customer reputation
variable which will help the companies to keep track of each customer for each transaction precisely and determine a
suitable penalty policy for the return and replacement option of the said customer. The working principle is demonstrated
through a flow chart. We have performed extensive simulations in python to establish the novelty of the proposed
approach.
Keywords - E-commerce, Counting Semaphore, Return, Replacement, Cash on Delivery
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Abstract - In this paper, the authors present the price discovery system of agricultural commodities like Bengal gram,
Groundnut, and Maize in local agri-markets of Telangana state of India. The price discovery process determines the
price of the commodity in the marketplace through the interactions of buyers and sellers. In this paper, the authors
evaluated the price information collected from the local marketplaces and analyzed 42415 records to build the price
discovery model. The authors proposed a hybrid model by fusion of time series analysis and regression model in the
current paper. The proposed developed hybrid model provided encouraging results for predicting three agri-commodities
prices of Telangana state of India.
Keywords - Price discovery, hybrid model, time series analysis, regression
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Abstract - Primary health institution as the main health care institution that ad-dresses the health challenges of
individuals in rural areas and those with limited financial capacity in Nigeria houses quality information. However, this
information is not properly managed and is not easily available for patients and health personnel. This is because the
traditional filing system is still prevalently used and in cases where databases are used, access to a computer system is
still limited. With the popularity of mobile devices, an avenue for easy and quick access to medical records presents
itself. However, this also gives rise to record security issues. Taking advantage of the fingerprint scanner on most of
these devices, this paper presents the development of a mobile primary health care system - Pri-Health. The system uses
fingerprint authentication to secure access to the back-end of the system which is the database that holds medical records.
The accuracy of the approach showed an encouraging result of 97%.
Keywords - Primary health care institution, Biometrics, Hospital Management System, Biometric identification,
Fingerprint
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Abstract - Agriculture and its allied sectors provide bread and butter to billions of peoples worldwide. The demand
for agricultural products is gradually increasing whereas the land under cultivation is approaching its limit. As an
alternative, to boost production, the traditional practices should be replaced by modern tools and technologies to meet
the massive demand. Artificial intelligence techniques have immense successful applications in various sectors. Since
1985, these techniques pave the way for devising suitable solutions in agriculture, and numerous reports have been
published globally. Several literature surveys have also been conducted. However, compared to a mere literature review,
trend analysis is a more efficient way to project the trajectory of development and application of a technique. It
emphasizes the advancements and new frontiers of future applications prevailing in the field. It compares the various
aspects of different approaches and determines the suitable one for a particular problem. Trend analysis is a predictive
guideline for forecasting the prospect of any technology or approach. However, no such statistical analysis of the
application trend of artificial intelligence techniques in agriculture has been reported. This paper presents an application
trend analysis for the most prevalent artificial intelligence techniques in agriculture using the statistical approach.
Keywords - Artificial intelligence, Agriculture, Application trend study, Statistical analysis
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Abstract - The study emphasizes the potential of wireless sensors and the Internet of Things in agriculture, as well as
related technology that may be used for surveillance and monitoring during seeding, harvesting, and other packing
procedures. Author highlights IoT technologies in this work by highlighting the creation of a revolutionary drone
concept with 3D mapping and resolving post-COVID19 challenges in agriculture, as well as proposed monitoring in a
comparative analysis. The role of emerging technology in particular the participation of the IoT, is very critical in
achieving this aim. Author’s study reviews that artificial intelligence based decision making systems will create
supplementary benefits of precision agriculture. In terms of nutrient management, machine learning plays a critical role
in agriculture. It was also discovered that IoT-based agriculture automation is a proven technology that can function in
the Indian environment, even for tiny farms. The use cases we've seen in the fight against COVID 19 demonstrate that
we've always had the technology to at least keep fighting the outbreak. Use cases that were put into action on the front
lines during the test, prototype, or production stages, demonstrating that the ideas were already there — all we needed
was the proper trigger. After some early uncertainty, providers were able to comprehend how to employ IoT technology
as a solution. Companies can utilize IoT in conjunction with other technologies to combat infectious diseases, but the
data gathering, processing, analysis, and storage components will need to be linked, which will necessitate more
infrastructures. A comprehensive outbreak response plan considers all programs, such as hospitals, surveillance, disease
monitoring, and others, in the same method.
Keywords - IoT, Smart Farming, Drone, Corona Pandemic, agriculture
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“ Music is the movement of sound to reach the soul for the education of it’s virtue “ - Plato

Arunabha Dutta
(5th Sem, CSE)
Activities Promoted –

Tama Roy
(5th Sem, CSE)

Swarnali Nath
(3rd Sem, CSE)

Deepraj Das
(3rd Sem, CSE)

Classical Dance – Classical dance forms use basically the 'mudras' or signs of hand as a common language of
expression and were originally performed in the temples to entertain various Gods and Goddesses. They were also
effective in carrying forward the various mythological stories from generation to generation while entertaining the
audiences.
Western Dance – Dance, along with music, has always dynamically expressed the spirit and personality of
every culture. Modern western dance is part of this global language and its roots run wide and deep. They
include hip-hop, break dancing, salsa etc.
Solo Singing & Group Singing (Classical, Bollywood, Western, Folk) – It promotes classical music, group
singing, fusion band/orchestra (Blending different musical genres together), rock and metal bands, RAP singing,
instrument playing (tabla, harmonium, Casio, guitar, drums, dholak, flute, etc).

Events and Participants –
The following are the list of Events and list of participants for the corresponding events to be hosted by
the Dance and Music Club, CSE on the International Conference on 8th January, 2022.

Department of Computer Science and Engineering
Triguna Sen School of Technology
Assam University (A Central University)
Silchar, Assam

Dance and Music Club
1. Welcome Song – (4 mins)
• Joydeep Roy (5th Sem)
• Debangshi Nath (5th Sem)
• Anku Kumar Giri (5th Sem)
• Yahiyu Rahman (5th Sem)
• Kapil Dev (5th Sem)
• Queen Nath (3rd Sem)
• Bhargav Guru Das (3rd Sem)
• Trishna Devi (3rd Sem)
• Anupal Saikia (3rd Sem)
• Kasturi Sharma (3rd Sem)
2. Solo Dance – (15 mins)
• Tama Roy (5th Sem) – 5 mins.
• Tamalika Roy (5th Sem) – 5 mins.
• Swarnali Nath (3rd Sem) – 5 mins.
3. Group Song – (4 mins) (3rd Sem)
•
•
•
•
•
•
•
•

Deepraj Das
Swarnali Nath
Aushmita Das
Srayashi Dutta Choudhary
Sneha Das
Shreya Ghosh
Simardeep Kaur
Biraj Mohanta

4. Group Dance – (6 mins)
• Tama Roy (5th Sem)
• Tamalika Roy (5th Sem)
• Manpreet (3rd Sem)
• Ipshita (3rd Sem)
• Simardeep Kaur (3rd Sem)
5. Recitation – (3 mins)
Raj Basfor (5th Sem)

Department of Performing Arts
Department of Performing Arts, Assam University Silchar was established in the year of
2017 (in a transit accommodation) in order to promote different branches of Performing Arts,
including Dance, Drama/Theatre and Vocal and Instrumental Music (Tabla), as an academic
discipline within the University system. The objective is to provide both theoretical and
practical knowledge and training in the said art forms to enable the students to excel in the
respective art forms and build professional carriers after the completion of the course. At
present, the course pattern is a combination of both theory and practice where the students are
also imparted lessons in languages, humanities, and environmental science along with the
courses in the basic and fundamental knowledge of history, theory and practice of different
art forms both Indian and western.
Cultural programme:
The Dept of Performing Arts, Assam University brings a tremendous visual presentation of a
cultural programme on this occasion. The cultural programme designed to reveal the
traditional and folk cultures of India. The Dept students, faculty prepared the following
cultural programme exclusively for this international conference.
Dhamail & Bou Dance: The folk dance dhamal or dhamail is a form of folk music and
dance that is performed in sylhet region of Northeastern Bengal. The dance form mainly
relates the love of Radha and Krishna and the inner significance of the dance form is that the
newly wedded couple must unite their souls in such a fashion. The circular moments in dance
and the song performed by the women folk during marriages and other auctions occasions.
The beats increased and the ladies performed according to the beats.
Manipuri Dance: The dance based on Hindu vaishnavism, is a popular classical dance form
originated from the state Manipur. The dance form based on Raasleela depicts the love of
Radha Krishna and is marked by a performance that is graceful, fluid, sinuous with greater
emphasis on upper body gestures. The dance form is accompanied by cymbals and pung.
Performers : Punam Dhar, Anamika Paul, Shalini Das, K.Reshmi Devi, Chandrani Sinha,
Sagnika Chakraborty, Dr. Sujit Kumar Ghosh
Coordinated and execution: Dr. Sujit Kumar Ghosh
BIHU Dance: BIHU is also known as Rongali Bihu, which is celebrated as the Assamese
New Year during Mid-April. Bihu dance is meant to celebrate and emulate the seasonal spirit
celebrating fertility and passion. It is performed by groups of young men and women.
Although in In earlier times it was principally performed as a courtship dance in front of
Kings. The Bihu Dance’s association to fertility refers to both human fertility, through the
erotic nature of the dance, as well as to the fertility of nature, meaning the celebration of
spring and the welcoming of the life-giving spring rain. The use of musical instruments like
dhul, horn pipes(pepa) are believed to replicate the sound of rain and thunder.

Performers: Sanghamitra Singha, Devismitha Das
Coordinated and Execution: Mr. Murali Basa
Prejudice (A non verbal Theatre Performance): If India is a body, Unity in Diversity is its
heart. However, in recent times, India witnessed an unfortunate turn of events, communal
intolerance for quite a long period. Dreadful stories of lynchings in the name of religion
reported. On the other side, minority groups of people in all religions are involved in such
anti social practices. The performance, will speak louder about this issue through images. The
performance highlights the dreams of Indian Freedom Fighters, who wished to see India as a
truly secular nation, where people shall stay bound together in an everlasting knot of love,
unity and patriotism. The young Indian minds have varied opinions of the current situation.
This performance illustrates the thoughts during the communal violence. The performance is
an attempt to bring people united, understanding humanity, the existence of life,and moral
values. India was, is and will be the mother of unity in Diversity.
Performers: Devasmita Das, Kaberi Roy, Poonam Dhar, Nehal Bhattacharjee, Sagnika
Chakraborty, Sanghamitra Singha, Sayantani Paul, Supriya Sinha, Sushmita Das, Swagatham
Roy
Coordinated & Execution: Mr. Murali Basa
Instrumental Performance: The contemporary American philosopher David Abram wrote,
“Only if words are felt, bodily presences, like echoes or waterfalls, can we understand the
power of spoken language to influence, alter, and transform the perceptual world” (Abram,
1997). As we all know, language is the system of sounds and writing that human beings use
to express their thoughts, ideas, expressions, emotions, feelings, etc. Every living being is
born and grown-up with a social-communicative language. Similarly, TABLA, the most
prominent percussion instrument of Hindustani Instrumental Music, has a full-blown
rhythmic language. Though this language is non-sensible for the non-musician community,
although can attract society and express romance, anger, fun, frolic, etc. through its syllables
and rhythm. In addition to all these Tabla can recite stories too. This Tabla performance is an
attempt to explore Tabla as a medium of storyteller.
Performers: Ragashree Das Chaudary
Concept, Stringing and Direction: Mr. Pintu Saha
Traditional/ Folk Songs
The rich heritage of classical Hindustani singing by dept students will make us experience a
thrill. This program is a combination of classical and folk singing. Students have attempted to
sing, kiratan, is a well known regional form of sylehet. The journey of your mind will be
quiet when you listen to Kirtan. A single chant can go upto 40 mins, and songs are in
Sanskirit. The classical song was an attempt to make you feel you understand the melody of
Indian Classical Music.
Performers: Baishali Dey, Nirmal Kumar Roy, Ragashree Das
Coordinated and Execution: Mr. Jagannath Barman

