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About the Conference 

Emerging Electronics and Automation (E2A) 2022 is the 2nd annual International 
Conference organized by the Department of Electronics and Instrumentation Engi-
neering at NIT Silchar, Assam. E2A 2022 is scheduled to be in hybrid mode between 
16 and 18 December 2022. 

We are happy to share that the first edition of E2A was successfully organized 
from 17 to 19 December 2021, and the accepted papers were published in Springer 
LNEE and indexed by EI Compendex and Scopus databases. 

This conference focuses on trending research and product outcomes in the domain 
of control and robotics, signal processing, communication systems, sensors and 
instrumentation, MEMS and VLSI, AI, and soft computing. E2A 2022 will provide a 
common platform for the academicians, researchers, industrial players, and budding 
scholars to discuss their results, innovations, and challenges encountered during 
research and concerns with peers and update their knowledge by interacting with 
leading researchers of respective domains. It offers a great opportunity for them to 
network together, present research progress, and address new challenges. This confer-
ence promises to provide knowledge-enriching keynote lectures to the participants 
by world-renowned researchers in the relevant thematic areas. 

The peer-reviewed and selected papers of this E2A 2022 conference will be 
published as proceedings with Springer in their prestigious “Lecture Notes in 
Electrical Engineering” series (https://www.springer.com/series/7818). This series 
is indexed by EI Compendex and Scopus databases.

xiii
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Message from the Patron 

It gives me immense pleasure to welcome you all to the 2nd International Confer-
ence on Emerging Electronics and Automation (E2A 2022) to be held from 16 to 18 
December 2022. NIT Silchar has been offering engineering, science, and manage-
ment programs that instill leadership qualities and teamwork, and that carry a global 
appeal in the corporate and academic fields. The institute aims to produce skilled 
and trained industry-ready professionals by imparting quality technical education 
and strives to act as the center of excellence for engineering education and scientific 
research. With rapidly advancing technological development, the field of instrumen-
tation finds application in all areas of engineering and science. Responding to the 
global challenges for research and industrial development, the 2nd E2A 2022 confer-
ence will focus on the interdisciplinary fields of instrumentation, signals, systems, 
and computing. My best wishes are with the Department of Electronics and Instru-
mentation Engineering for hosting this international conference, and I look forward 
for a successful three days of ideating, intellectually enriching experiences, and 
academic collaborations for NIT Silchar and our esteemed participants and guests. 

I wish you all a successful conference. 

Prof. Rajat Gupta 
Director 

NIT Silchar
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Message from the Honorary Chair 

As Honorary Chair, it gives me extraordinary pleasure to welcome all the conference 
delegates to the 2nd International Conference of Emerging Electronics and Automa-
tion (E2A 2022) to be held at NIT Silchar from 16–18 December 2022. The planning 
and organization of such a major event are no small a challenge, and through diligent 
effort, the members of the organization committee have successfully been able to 
organize such a vibrant conference. 

I was honored to be included as part of this conference event, and I hope that the 
delegates enjoy the conference. 

With best wishes. 

Prof. Jagannathan Sarangapani 
Missouri Institute of Science and Technology, USA

xvii



Message from the General Chair 

It is my great pleasure and honor to welcome you all to the 2nd International Confer-
ence on Emerging Electronics and Automation scheduled on 16–18 December 2022 
at the National Institute of Technology Silchar, India. Serving as Conference General 
Chair has been a real privilege to me. The conference aims to create a highly inter-
active forum to bring together researchers from various academic and research insti-
tutions, industry and public organizations to present, exchange, and promote knowl-
edge. We have received 110 numbers of high-quality papers from India and other 
countries. We are also pleased to have several keynote lectures by well-known leading 
experts from various disciplines. We hope the lectures and presentations at the confer-
ence will inspire future studies and advancement in the fields promoted by the confer-
ence. I wish to express my sincere appreciation to the organizing committee for their 
dedication and hard work, the plenary speakers for sharing their top-quality work, 
the authors for submitting and presenting their valuable work, and all the attendees. I 
hope that you will find the program interesting and a source of inspiration for future 
research. 

Prof. Moncef Gabbouj 
General Chair of E2A 2022 
Tampere University, Finland
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Message from the General Chair 

It is our great pleasure to cordially invite you to participate in the 2nd International 
Conference on Emerging Electronics and Automation (E2A 2022), which is sched-
uled to be held at the National Institute of Technology, Silchar, Assam, India from 
16–18 December 2022 in hybrid mode. This E2A 2022 will provide an excellent 
opportunity for researchers from academia as well as industries in the fast-growing 
field of electronics and automation encompassing robotics, signal processing and 
communication engineering to sensors, MEMS, and energy and power electronics. 

The conference will bring together scientists and engineers from academia and 
industry to have scintillating discussions on cutting-edge issues and the most recent 
developments in the areas of electronics and automation. We are also happy to 
announce that selected high-quality papers from this international conference will 
be published with Springer in the “Lecture Notes in Electrical Engineering” after the 
peer-reviewed process. 

I look forward to welcoming all of you at E2A 2022. 

Prof. Shyam Sudhir Pandey 
Kyushu Institute of Technology, Japan

xxi



Message from the General Chair 

I am honored to be General Co-chair of the 2nd International Conference on Emerging 
Electronics and Automation E2A 2022. It is my privilege to welcome you all at 
this conference being organized and hosted by the Department of Electronics and 
Instrumentation Engineering, National Institute of Technology Silchar, Silchar, India, 
from 16 to 18 December 2022. Mr. P. K. Goswami, GM (ES) IOCL has kindly agreed 
to be our Chief Guest and inaugurate the event. We express our most sincere gratitude 
to him. 

As one of the General Chairs of E2A 2022, I am happy to share that the confer-
ence is a celebration of technological advances within a broad spectrum of areas 
in electrical, computer, and related engineering disciplines. The Technical Program 
Committee (TPC) folks have been hard at work. I strongly believe that their hard 
work will truly be reflected in the quality and caliber of the papers presented at the 
conference. Keeping with the times, we are facilitating both face-to-face as well 
as online mode for the presentations and the conversations that may be spawned. 
The organizing committee members have generously given their time to make this 
conference happen. I am grateful to them and all the other committee members as 
well as the reviewers. Student volunteers are our unsung heroes. Thanks guys! 

Collectively, our sincere appreciation to Springer LNEE for accepting the proposal 
to publish the accepted papers as book chapter proceedings. A heartfelt thanks to our 
sponsors too! 

Silchar is a most wonderful place to visit and experience. You will find the air 
cool and crisp, the environment green, and the people-friendly. Of course, you are 
invited to indulge and enjoy the local delicacies of Assam to your heart’s content.

xxiii



xxiv Message from the General Chair

We graciously welcome you to Silchar, a unique place with a distinct charm. 
Enjoy! 

Best Wishes. 

Dr. Hari Krishna Garg 
National University of Singapore



Message from the General Chair 

I feel privileged to be the General Chair of 2nd International Conference on Emerging 
Electronics and Automation E2A 2022, and it gives me great pleasure to welcome you 
all at this conference to be held at the Department of Electronics and Instrumentation 
Engineering, National Institute of Technology Silchar, Silchar, India, from 16 to 18 
December 2022. Mr. P. K. Goswami, GM (ES) IOCL has agreed to be the chief guest 
and inaugurate the event for which we are highly obliged. 

As one of the General Chairs of E2A 2022, I am glad to say that the conference 
call included research areas ranging from signal and image processing to MEMS 
and VLSI, control and robotics, AI and soft computing, energy, power systems and 
power electronics, communication systems and sensors and instrumentation. Of the 
110 papers received, only 54 papers were accepted. I congratulate all the authors/ 
presenters for becoming the part of this conference. The highlight of the conference 
includes nine keynote talks and 13 technical tracks. The conference will be held in 
hybrid mode with 16 papers being presented in physical mode while the rest in online 
mode. 

I am extremely thankful to the Technical Program Committee (TPC) for 
completing the reviews on time and accepting them for presentation. The organizing 
committee deserves a special applause in meticulously planning the event. I am also 
thankful to all the other committee members, reviewers, and student volunteers for 
their untiring efforts in organizing this event.
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xxvi Message from the General Chair

My sincere thanks to Springer LNEE for accepting the proposal of publishing 
the accepted papers as book chapter proceedings. The sponsors have added a charm 
to the conference to whom I am extremely thankful. Last but not least, I warmly 
welcome you to Silchar and enjoy the conference. 

Best Wishes. 

Dr. Ranjay Hazra 
General Chair, E2A 2022 

NIT Silchar



Message from Head of the Department 

As the head of the department, I am pleased to welcome you all to the 2nd Inter-
national Conference on Emerging Electronics and Automation (E2A 2022). It is 
our annual international conference being organized by the department of EIE, NIT 
Silchar. By the age, may be this conference is young but the standard of the research 
articles received, the papers are selected for publication, and the coverage of the 
thrust areas can meet international standards. 

To keep up with the growth of technological revolution in the field of electronics, 
instrumentation, control, and automation, the department of EIE brings before you 
E2A 2022. This conference is a unique forum for exchange of innovative ideas 
and technical expertise for technological advancements in these fields. It includes 
keynote addresses from world-renowned academicians and paper presentations by 
the researchers from different parts of the country. It is a matter of joy for us to 
welcome the participants to this conference. 

I thank Springer, which agreed to publish the peer-reviewed and selected papers 
of this E2A 2022 conference as proceedings within their prestigious “Lecture Notes 
in Electrical Engineering” which is indexed by EI Compendex and Scopus databases.
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In a nutshell, the conference promises to transcend to a new and unprecedented 
level of excellence. 

Thank you. 

Dr. Manas Kumar Bera 
Convener, E2A 2022



Message from the Organizing Chairs 

On behalf of the E2A 2022 organizing committee, we are honored and delighted 
to welcome you to the 2nd International Conference on Emerging Electronics and 
Automation (E2A) 2022 to be held virtually from 16 to 18 December 2022 at the 
Department of Electronics and Instrumentation Engineering, NIT Silchar, Assam, 
India. The conference focuses on trending research and product outcomes in the 
domain of control and robotics, signal processing, communication systems, sensors 
and instrumentation, MEMS and VLSI, energy and power systems, and AI and soft 
computing. The conference is technically co-sponsored by Springer, DST SERB, 
Government of India, North Eastern Council, Government of India, alongside other 
sponsors, namely Allied Telesis, Realsoft, Poddar and Systems, Edutech, BMG Infor-
matics, and Converge Systems and Services. The technical program consists of nine 
keynote speeches and 54 technical papers. The peer-reviewed and selected papers will 
be published as proceedings with Springer in prestigious Lecture Notes Electrical 
Engineering series. 

The conference is a result of the hard work, support, dedication, and effort from 
all the stakeholders. In particular, we are thankful to the Director of the Institute 
and Patron of the Conference Prof. Rajat Gupta for his guidance and vision in orga-
nizing the conference. Our sincere thanks to the Honorary Chair Prof. Jagannathan 
Sarangapani, Missouri Institute of Science and Technology, USA, for his valuable 
suggestion. The immense help and support received from the general chairs, namely 
Prof. Moncef Gabbouj, Tampere University, Finland, Prof. Shyam Sudhir Pandey, 
Kyushu Institute of Technology, Japan, Dr. Hari Krishna Garg, National University of 
Singapore, and Dr. Ranjay Hazra, NIT Silchar have been instrumental in improving 
the quality of the conference. Our sincere gratitude to Convener, Dr. M. K. Bera, 
Assistant Professor, Department of Electronics and Instrumentation Engineering, 
NIT Silchar, for sharing his knowledge and wisdom. We are thankful to the various 
committees, namely technical program chairs, publication chairs, publicity chairs, 
hospitality chairs, session chairs, and finance chairs. We are extremely thankful to the 
technical program committee for their thorough and timely reviewing of the papers 
and our sponsors who have helped us to organize E2A 2022 in a better way. The
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recognition should go to the local organizing committee members, namely registra-
tion committee, sponsorship committee, website, and online platform committee who 
have all worked extremely hard for the minute details of the conference programs. 
Last but not least, we are thankful to all the participants without whose presence 
the program would not have been a success. Thank you for your presence at the 
conference. 

Regards 
Organizing Chairs 

Dr. Rajdeep Dasgupta Dr. Shivendra K. Pandey 

Dr. Lalu Seban Dr. Vipin C. Pal



Keynote Speakers 

Name: Prof. Jagannathan Sarangapani 

Affiliation: Missouri Institute of Science and Technology, USA 

Biography: Dr. Jagannathan Sarangapani (or S. Jagannathan) is at the Missouri 
University of Science and Technology (former University of Missouri-Rolla) where 
he is at present Professor and Rutledge-Emerson Endowed Chair. He is also serving 
as Interim Director of Intelligent Systems Center and served as Site Director for 
the graduated NSF Industry/University Cooperative Research Center on Intelligent 
Maintenance Systems for over 13 years. He has a joint appointment with the Depart-
ment of Computer Science and the Department of Engineering Management and 
Systems Engineering. Prior to joining the Missouri S&T, he was employed at the 
University of Texas at San Antonio and Caterpillar Inc. His research interests include 
learning and adaptation, deep learning-based adaptive and neural network control, 
networked control systems/cyber-physical systems, sensor networks, prognostics, 
and autonomous systems/robotics. 

He has coauthored 189 peer-reviewed journal articles, 292 refereed IEEE confer-
ence articles, several book chapters, and six books. He holds 21 patents with several 
pending. He has far supervised the completion of 32 doctoral students and 31 M.S. 
students. He is Fellow of IEEE, US National Academy of Inventors, IET (UK), and 
Institute of Measurement and Control, UK. He received NSF Career Award in 2000, 
Caterpillar Research Excellence Award in 2001, Presidential Award for Research 
Excellence at the University of Texas in 2001, Boeing Pride Achievement Award 
in 2007, 2021 University of Missouri Presidential Award of Excellence: Sustained 
Career and several Faculty Excellence and Teaching Excellence Awards at Missouri 
S&T, and many others.

xxxi



xxxii Keynote Speakers

Title: Lifelong Online Learning in Feedback Control of Robotics/Autonomous 
Systems 

Abstract: Machine learning (ML)/artificial intelligence (AI) is making advances 
faster that the society is able to absorb, understand, and assimilate them in areas 
such as image recognition, natural language processing, and data analytics; at the 
same time feedback control that employ AI and ML are becoming more perva-
sive and critical. Today, application of learning controllers can be found in areas 
as diverse as process control, energy or smart grid, civil infrastructure, healthcare, 
manufacturing, automotive, transportation, entertainment, and consumer appliances. 
Moreover, controllers designed in discrete time have the important advantage that 
they can be directly implemented in digital form using modern-day embedded hard-
ware. However, optimal control of uncertain linear or nonlinear dynamic systems is 
a major challenge. By incorporating learning features, optimal adaptive control of 
such uncertain dynamical systems can be designed. 

In this talk, an overview of first and second-generation feedback controllers with 
learning component will be discussed. Subsequently, the lifelong learning-based 
optimal adaptive control of uncertain nonlinear dynamic systems will be presented 
in a systematic manner using a forward in time approach based on reinforcement 
learning (RL)/approximate dynamic programming (ADP). Challenges in developing 
the three generations of learning controllers will be addressed using practical exam-
ples such as automotive engine emission control, robotics and others. The talk will 
conclude with a short discussion of open research problems in the area of deep 
learning-based control.
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Name: Dr. Hari Krishna Garg 

Affiliation: National University of Singapore 

Biography: Dr. Hari Krishna Garg is currently working as Associate Professor in the 
Department of Electrical and Computer Engineering, NUS Singapore. He obtained 
his B.Tech. degree in electrical engineering from IIT Delhi, India, in 1981, and M.E. 
and Ph.D. degrees in electrical engineering from Concordia University, Canada, in 
1983 and 1985, respectively. He also obtained his M.B.A. degree from Syracuse 
University, USA, in 1995. Dr. Hari has been affiliated with Syracuse University, 
USA, National University of Singapore, Singapore, and Philips Consumer Commu-
nications, USA, in various academic and industrial positions. He has extensive expe-
rience in academic work, leadership, and research supervision. He held a senior 
position in a product development team during his industrial affiliation. His areas of 
interests are wireless/mobile telecoms (research and enterprise), signal and image 
processing, technology entrepreneurship, and enterprise and start-ups. Dr. Hari has 
extensive research experience in his areas of expertise. He has published over 150 
journal and conference papers, 4 books, and over 10 patents granted in the USA, 
India, Singapore, and Australia. In addition, Dr. Hari has worked as consultant to 
companies providing expert guidance on patent and other technology-related matters. 
He is also an entrepreneur and has founded multiple technology companies, namely 
YuViTime Pte Ltd., Manovega Communications Pte Ltd., Fatte Telecom Pte Ltd., 
and Purple ACE Pte Ltd.
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Title: Blockchain: Building Trust in Untrusted Environments, Past, Present, and 
Future 

Abstract: Blockchain, an outgrowth of “trusted computing,” has created a perfect 
storm thereby knocking, and at times upending, established institutions. It is a marvel 
of human ingenuity, going way beyond being a cool technology with marginal utility. 
Money, as a well-entrenched concept, with currency as its tangible realization, is 
getting refined and re-defined at the speed of Internet. All of this is happening 
presumably with dire consequences for political and economic institutions. 

In this talk, we compare and contrast blockchain with another invention from a 
century ago—the light bulb. We do this to understand blockchain better for its future 
prospects. We further explore the use of blockchain/bitcoin as a “trusted party in-the-
middle” for facilitating transactions between two non-trusting parties. We also reason 
that blockchain must present a value proposition in a forever-evolving marketplace 
for it to stay relevant. A certain “Animal Farm” effect finds a suitable place in our 
conversation.


