2021 IEEE International
Symposium on Smart Electronic
Systems (ISES 2021)

(Formerly INIS)

Jaipur, India
18 — 22 December 2021

IEEE Catalog Number: CFP21C48-POD
ISBN: 978-1-6654-1618-4



Copyright © 2021 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP21C48-POD
ISBN (Print-On-Demand): 978-1-6654-1618-4
ISBN (Online): 978-1-6654-8753-2

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

000



2021 IEEE International
Symposium on Smart
Electronic Systems (iSES)

iSES 2021

Table of Contents

Message from the General Chairs ...................cooiiiiiiiiiiiiiii e xvii
Message from the Technical Program Chairs ....................ccooooiiiiiiiiii e xviii
Organizing CommMIttee ..................oooiiiiiiiiiii e XX
Program Committee .................ccooiiiiiiiiiiiiiiii e xxiii
Steering COMMILEEE ................oiiiiiiiiiiii i e xxvii
Keynotes ... e xxviii
TUtorials ... x1
3 -] xlvii
5] 0103 11T ) - SRS Ixv

Session 1A - ERS1: Energy-Efficient, Reliable VLSI Systems (ERS)

A Robust Training Signal Generator for Trainable Memristive Digital to Analog Converter .............. 1
Shivdeep Shivdeep (Indian Institute of Technology, India), Sahibia
Kaur Vohra (Indian Institute of Technology, India), Neeraj Goel
(Indian Institute of Technology, India), and Devarshi Mrinal Das
(Indian Institute of Technology, India)

Low Power Sorters Using Clock Gating .............ccooiiiiiiiiiiiieieee e 6
Preethi Preethi (Presidency University, Bangalore), K. G Mohan (GITAM
University, Bangalore), Sudeendra Kumar K (PES University, Bangalore),
and K. K. Mahapatra (NIT, Rourkela)

Design of 50 MHz PLL Using Indigenous SCL 180 nm CMOS Technology ....................ovvvvvvvvvvnnnnn. 12
Chandra Shekhar (Indian Institute of Technology, India) and S. Qureshi
(Indian Institute of Technology, India)

Hardware Based Entropy Calculation in Crypto Applications .........................cccco 18
Mohamed Asan Basiri M (IIITDM Kurnool, India)

Low Power Swing Restoration Circuit Reduce Threshold Voltages of SRAMs Improve Read and

WIite OPEIAtiONS .......uiiiiiiiiiiii et 23
Vinod Kumar (Delhi Technological University, India) and Ram Murti
Rawat (Delhi Technological University, India)



Session 1B - Hardware/Software for Internet of Things and Consumer
Electronics (IoT)

An Automated MDD Detection System Based on Machine Learning Methods in Smart Connected
Healthcare ... 27
Geetanjali Sharma (Malaviya National Institute of Technology, India;
Maharaja Surajmal Institute of Technology, India), Amit M. Joshi
(Malaviya National Institute of Technology, India), and Emmanuel S.
Pilli (Malaviya National Institute of Technology, Computer Science and
Engineering, India)
Cuff-Less Blood Pressure Measurement From Wireless ECG and PPG Signals ............................... 33
Tejal Dave (Sarvajanik College of Engineering and Technology, India),
Utpal Pandya (Sarvajanik College of Engineering and Technology,
India), and Maulin M. Joshi (Sarvajanik College of Engineering and
Technology, India)

Timing Analysis in Multi-Core Real Time Systems ...............ccccoooiiiiiiiiiiiii 38
Preeti Godabole (Veermata [ijabai Technological Institute, India) and
G.P. Bhole (Veermata Jijabai Technological Institute, India)

Double Edge-Triggered Tristate Flip-Flop Physical Unclonable Function for Secure IoT

BCOSYSEOIM ... 44
Hemavathy S (School of Electronics Engineering, VIT Chennai) and
Kanchana Bhaaskaran V' S (School of Electronics Engineering, VIT
Chennai)

iHAS: An Intelligent Home Automation Based System for Smart City ..............ccccoeeeiiiiiiiiiiiinnn.n. 48
Shaik Mulla Shabber (VIT-AP University, India), Mohan Bansal (VIT-AP
University, India), P Mrudula Devi (VIT-AP University, India), and
Prateek Jain (VIT-AP University, India)

Session 1C - NVS1: Nano Electronic VLSI and Sensor Systems (NVS)

An Efficient 2D Mapping of Quantum Circuits to Nearest Neighbor Designs ...................cc............ 53
Anirban Bhattacharjee (Indian Institute of Engineering Science and
Technology, India) and Hafizur Rahaman (Indian Institute of
Engineering Science and Technology, India)

Comparative Analog Analysis of Si, Ge and Si0.7Ge(.3 Channel Based DG-JLFET .......................... 59
Ankita Porwal (Malaviya National Institute of Technology, India),
Chitrakant Sahu (Malaviya National Institute of Technology, India),
and C. Periasamy (Malaviya National Institute of Technology, India)

Design of Potentiostat and Current Mode Read-out Amplifier for Glucose Sensing ........................ 64
Riyaz Ahmad (Malaviya National Institute of Technology, India), Amit
M. Joshi (Malaviya National Institute of Technology, India),
Dharmendar Boolchandani (Malaviya National Institute of Technology,
India), and Tarun Varma (Malaviya National Institute of Technology,
India)

vi



Influence of Nanosilica in PVDF Thin Films for Sensing Applications ..................ccccceeeeiiieiiiiiiinnnn. 70
Arjun Hari M (National Institute of Technology, India), Rakesh K
(National Institute of Technology, India), Divya R S (National
Institute of Technology, India), Lintu Rajan (National Institute of
Technology, India), Subash C K (Center for Nano and Soft Matter
Sciences, India), and Soney Varghese (National Institute of
Technology, India)

A Brief Review of the Various Phase-Frequency Detector Architectures .......................viieenn.l. 74
Jyoti Sharma (MNIT, India), Tarun Varma (MNIT, India), and Dharmendar
Boolchandani (MNIT, India)

Session 2A - ERS2: Energy-Efficient, Reliable VLSI Systems (ERS)

Power Efficient MLOA for Error Resilient Applications .................ccccoviiiiiiiiiiiiiiiiiiiee e, 79
Sahith Guturu (BITS Pilani, Hyderabad Campus), Anil Kumar Uppugunduru
(BITS Pilani, Hyderabad Campus), Sridhar Thota (Alliance University,
Bangalore), and Syed Ershad Ahmed (BITS Pilani, Hyderabad Campus)

System on Chip Implementation of Floating Point Matrix Inversion Using Modified
Gram-Schmidt Based QR Decomposition on PYNQ FPGA ............cccoooiiiiiiiiiiiiiiiii e 84
Venkata Siva Kumar K (University of Hyderabad, India), Venkata Reddy
Kopparthi (University of Hyderabad, India), Samrat L. Sabat
(University of Hyderabad, India), Thulasiram Varma K (NIT Meghalaya,
India), and Rangababu Peesapati (NIT Meghalaya, India)

Approximate Multiplier Architectures for Error Resilient Applications ....................oooooiiiiiiinnn... 89
Uppugunduru Anil Kumar (BITS Pilani Hyderabad Campus, India), Ratna
Kumari Chintakunta (BITS Pilani Hyderabad Campus, India), Sandeep
Kumar (BITS Pilani Hyderabad Campus, India), K. Jamal (GRIET, India),
and Syed Ershad Ahmed (BITS Pilani Hyderabad Campus, India)

Design and FPGA Implementation of High-Speed Area and Power Efficient 64-Bit Modified Dual
CLCG Based Pseudo Random Bit Generator .................ccciiiiiiiiiiiiiiiiiiiieiiic e 93
Krishna Sai Tarun Ramapragada (National Institute of Technology
Tiruchirappalli, India), Ajith Kumar Reddy Netla (National Institute
of Technology Tiruchirappalli, India), Pavan Kalyan Chattada (National
Institute of Technology Tiruchirappalli, India), and Bhaskar Manickam
(National Institute of Technology Tiruchirappalli, India)

Session 2B - Hardware/Software for Al, Robotics, and Automation (AIR)

A Binary Multi-Objective CLONAL Algorithm for Band Selection in Hyper-Spectral Images ........... 99
Gutta Ramya (Malaviya National Institute of Technology, India) and
Sal;yasai Jagannath Nanda (Malaviya National Institute of Technology,
India)

A Novel System Architecture for Automated Field-Based Tent Systems for

Controlled-Environment AGriculture ..............ccoooiiiiiiiiiiiiii e 105
Dan Wagner (Kansas State University, Manhattan), Arslan Munir (Kansas
State University, Manhattan), and Mitchell Neilsen (Kansas State
University, Manhattan)

vii



Hand Gesture Classification Using Grayscale Thermal Images and Convolutional Neural

INetWOTK L. 111
Rakesh Reddy Yakkati (Birla Institute of Technology, India),
Sreenivasa Reddy Yeduri (University of Agder, Norway), and Linga Reddy
Cenkeramaddi (University of Agder, Norway)

VLSI Architecture of Sigmoid Activation Function for Rapid Prototyping of Machine Learning
APPLCALIONS ... 117
Binit Kumar Pandit (Electronics and Telecommunication Engineering,
Indian Institute of Engineering Science and Technology, India) and
Ayan Banerjee (Electronics and Telecommunication Engineering, Indian
Institute of Engineering Science and Technology, India)

Compearison of Attitude Estimation Algorithms With IMU Under External Acceleration ............... 123
Dhruv Parikh (Ahmedabad University, India), Sajil Vohra (Ahmedabad
University, India), and Maryam Kaveshgar (Ahmedabad University, India)

Training of Generative Adversarial Networks Using Particle Swarm Optimization Algorithm ....... 127
Shreeharsha K.G. (National Institute of Technology Goa, India),
Charudatta G. Korde (National Institute of Technology Goa, India),
Vasantha M. H. (National Institute of Technology Goa, India), and
Nithin Kumar Y. B. (National Institute of Technology Goa, India)

Session 2C - NVS2: Nano Electronic VLSI and Sensor Systems (NVS)

Analysis of Current Drift in AI203 Gated Junctionless pH Sensitive Field Effect Transistor............ 131
Jaydeep Singh Parmar (Malaviya National Institute of Technology,
India), Asif Bhat (Malaviya National Institute of Technology, India),
Nawaz Shaf (Malaviya National Institute of Technology, India), Ankita
Porwal (Malaviya National Institute of Technology, India), C.
Periasamy (Malaviya National Institute of Technology, India), and
Chitrakant Sahu (Malaviya National Institute of Technology, India)

Bilayer Graphene Field Effect Transistor Modelling with Improved Mobility Analysis .................. 135
Sai Akash Dusi (Amrita School of Engineering, Amrita Vishwa
Vidyapeetham, India) and Bala Tripura Sundari B (Amrita School of
Engineering, Amrita Vishwa Vidyapeetham, India)

Design of Low Area and Low Power Systolic Serial Parallel Multiplier Using CNTFETs ............... 139
Dheeraj Kumar K.B (IIT Tirupati, India), Lakshmi BhanuPrakash Reddy
(IIT Tirupati, India), Vikramkumar Pudi (IIT Tirupati, India), and
Srinivasu Bodapati (SCEE, IIT Mandi, India)

Performance Assessment of Dual Metal Graded Channel Negative Capacitance Junctionless FET

for Digital/Analog Field ... 143
Shalini Chaudhary (Dept. of ECE MNIT Jaipur, India), Basudha Dewan
(Dept. of ECE MNIT Jaipur, India), Chitrakant Sahu (Dept. of ECE MNIT
Jaipur, India), and Menka Yadav (Dept. of ECE MNIT Jaipur, India)

Python-LTspice Co-Simulation to Train Neural Networks With Memristive Synapses to Learn

Logic Gate Operations ................ooooiiiiiiiiiiii 147
Kumar Shubham (Indian Institute of Technology Ropar, India) and Das
Devarshi (Indian Institute of Technology Ropar, India)

viii



Session 3A - ERS3 : Energy-Efficient, Reliable VLSI Systems (ERS)

Efficient Design of Artificial Neural Networks Using Approximate Compressors and

IMIUIEIPIIETS .ottt e e e e e e e e e e e e e eeeaaaes 153
Naresh Kattekola (NIT Meghalaya, India), Shubhankar Majumdar (NIT
Meghalaya, India), Y. Padma Sai (VNR V]IET, Telangana), and P. Rohith
Sai (VNR VJIET, Telangana)

Fast Booth Multipliers Using Approximate 4:2 COMPIESSOTS ...........uueeeereiiiiiiiiieeaeeeeeiiiiiiieeeaanns 157
Sreeparvathy S (Cochin University of Science and Technology, Kerala),
Rachana George (Cochin University of Science and Technology, India),
Rose Mary Kuruvithadam (Cochin University of Science and Technology,
India), and Nalesh S (Cochin University of Science and Technology,
India)

Lower Part OR Based Approximate Multiplier for Error Resilient Applications ............................ 161
Uppugunduru Anil Kumar (BITS Pilani Hyderabad Campus, India), Goli
Naga Sandesh (BITS Pilani Hyderabad Campus, India), Dhoti Ojusteja
(BITS Pilani Hyderabad Campus, India), and Syed Ershad Ahmed (BITS
Pilani Hyderabad Campus, India)

Novel CMOS and PTL Based Half Subtractor Design ..............c...coooiiiiiiiiiiiiiiiiiee e, 165
Anju Rajput (Manipal University Jaipur, India), Tripti Dua (Manipal
University Jaipur, India), Renu Kumawat (Manipal University Jaipur,
India), and Avireni Srinivasulu (K. R. Mangalam University, India)

Session 3B - VIS: Hardware/Software for Vehicular Intelligent Systems

Neuro-Fuzzy Based System for Autonomous Vehicle Parkin% in the Dynamic Environment .......... 169
Naitik M. Nakrani (Uka Tarsadia University, India) and Maulin M. Joshi
(Sarvajanik College of Engineering and Technology, India)

Direction of Arrival Estimation in Automotive Radar with Sailfish Optimization Algorithm .......... 173
Geetha P (Malaviya National Institute of Technology, India), Satyasai
Jagannath Nanda (Malaviya National Institute of Technology, India),
and Rajendra Prasad Yadav (Malaviya National Institute of Technology,
India)

Session 3C - Hardware for Secure Information Processing (SIP)

Deep Learning Based Approach for Hardware Trojan Detection ...................ccccooeeiiiiiiiiinno. 177
Sriram Sankaran (Amrita Vishwa Vidyapeetham, India), Vamshi Sunku
Mohan (Amrita Vishwa Vidyapeetham, India), and Purushothaman A
(Microelectronic Circuits Centre Ireland (MCCI), Ireland)

Power Distribution Network Capacitive Decoupling for Side-Channel Resistance ........................ 183
Ravikumar Selvam (lowa State University, USA) and Akhilesh Tyagi (Iowa
State University, USA)

Studies on a Operational-Amplifier Based Circuit for Simple and Hyper Chaotic Signal

EMULAtiON ......ooiiiiiiii e 189
Jayadeep Akasam (Indian Institute of Space Science and Technology,
India) and Anoop C.S. (Indian Institute of Space Science and
Technology, India)



Unified Countermeasures against Physical Attacks in Internet of Things - A survey ..................... 194
Jaya Dofe (California State University, USA), Aaron Nguyen (California
State University, USA), and Andy Nguyen (California State University,
USA)

Differential Metric Based Deep Learning Methodology for Non-Profiled Side Channel Analysis..... 200
Gonella Vijayakanthi (National Institute of Technology, India),
Jaganath Prasad Mohanty (National Institute of Technology, India),
Ayas Kanta Swain (National Institute of Technology, India), and
Kamalakanta Mahapatra (National Institute of Technology, India)

Session 4A - Special Track: Hardware Accelerators for IoT-Edge
Computing (HAI)

“Fog-Miner” Based Resource Aware Scalable Framework Development in IoT Platform ............... 204
Piyali Ganguly (University of Calcutta, India), Amlan Chakrabarti
(University ;J/ Calcutta, India), and Debasri Saha (University of
Calcutta, India)

Energy Efficient Approximate Multiplier Design for Image/Video Processing Applications ........... 210
L Hemanth Krishna (GVP College of Engineering, India), | Bhaskara Rao
(GVP College of Engineering, India), Ayesha Sk (VIT Chennai, India),
Sreehari Veeramachaneni (GRIET, India), and Noor Mahammad Sk (IIITDM
Kancheepuram, India)

Design and Analysis of 4-bit and 5-bit Flash ADC’s in 90nm CMOS Technology for Energy
Efficient IOT APPLICAIONS ..........uuiiiiiiiiiiiiiiiiiiiiiiiii e 216
Varanasi Koundinya (SRM University, India), Madanu Karun Chand (SRM
University, India), Dharmavarapu Dhushyanth (SRM University, India),
Devarajugattu Jayanth Saikumar (SRM University, India), Arumalla Varun
Sai (SRM University, India), Venu Birudu (SRM University, India), and
Ramesh Vaddi (SRM University, India)

Systolic Array Based Multiply Accumulation Unit for IoT Edge Accelerators ........................enn.... 220
Lahari P.L. (SRM University, India), Sivasankar Yellampalli (SRM
University, India), and Ramesh Vaddi (SRM University, India)

Session 4B - Special Track: Impact of IoT on the Differently-Abled
(IDA)

Dynamic Two Hand Gesture Recognition Using CNN-LSTM Based Networks ............................. 224
Vaidehi Sharma (The LNM Institute of Information Technology, India),
Mohita Jaiswal (The LNM Institute of Information Technology, India),
Abhishek Sharma (The LNM Institute of Information Technology, India),
Sandeep Saini (The LNM Institute of Information Technology, India),
and Raghuvir Tomar (The LNM Institute of Information Technology,
India)

Vision Enabled Smart Prosthetic Arm for Amputees ..................oooiiiiiiiiiiiiiiiiiiie e 230
Anitha Subramanian (VIT-AP University, India), Sibi Chakkaravarthy
Sethuraman (VIT-AP University, India), Ritwik Badola (VIT-AP
University, India), Priyam Sahoo (VIT-AP University, India), and
Nandeesh Kumar Kumaravelu (VIT-AP University, India)



FPGA Based Digital Filters Design to Remove Noise from ECG Signal ....................oiiiinnn. 236
Amit Bakshi (KIIT Deemed to be University, India), Mamata Panigrahy
(KIIT Deemed to be University, India), and [itendra Kumar Das (KIIT
Deemed to be University, India)

Implementation of Self-Controlled Wheelchairs Based on Joystick, Gesture Motion and Voice
RECOZNITION. .....iiiiiiiiii e 240
Renu Kumawat (Manipal University Jaipur, India), Aman Dayal (Cadence
Design Systems, India), and Seshadhri Srinivasan (Kalasalingam
University, India)

IoT Enabled Smart Healthcare Assistance for Early Prediction of Health Abnormality .................. 244
Mutra Venkata Sai Girish (Indian Institute of Information Technology
(IIIT) Sri City Chittoor, India), Azaad Pallam (Indian Institute of
Information Technology (IIIT) Sri City Chittoor, India), P Divyashree
(Indian Institute of Information Technology (IIIT) Sri City Chittoor,
India), Agraj Khare (Indian Institute of Information Technology (IIIT)
Sri City Chittoor, India), and Priyanka Dwivedi (Indian Institute of
Information Technology (IIIT) Sri City Chittoor, India)

Session 4C - Special Track: Technologies for Smart Agriculture (AGR)

Data-Driven Decision Making for Smart Cultivation ..................cccccciiiiiiiiiie 249
Puspendu Biswas Paul (Sylhet Agricultural University, Bangladesh),
Sujit Biswas (Faridpur Engineering College, BD), Anupam Kumar Bairagi
(Khulna University, Bangladesh), and Mehedi Masud (Taif University,
Saudi Arabia)

FarmEdge: A Unified Edge Computing Framework Enabling Digital Agriculture ......................... 255
Pranjal Joshi (IIIT Naya Raipur, India), Debanjan Das (IIIT Naya
Raipur, India), Venkanna Udutalapally (1IIT Naya Raipur, India), and
Subhas C. Misra (IIT Kanpur, India)

G-DaM: A Blockchain Based Distributed Robust Framework for Ground Water Data Management .....
261

Sukrutha L.T. Vangipuram (University of North Texas, USA), Saraju P.

Mohanty (University of North Texas, USA), Elias Kougianos (University

of North Texas, USA), and Chittaranjan Ray (University of

Nebraska-Lincoln, USA)

Alternate Crop Prediction Using Artificial Intelligence: A Case Study in Assam ........................... 267
Bhabesh Mali (CIT Kokrajhar, India), Santanu Saha (CIT Kokrajhar,
India), Daimalu Brahma (CIT Kokrajhar, India), Pranav Kumar Singh (CIT
Kokrajhar, India), and Sukumar Nandi (IIT Guwahati, India)

Data Aggregation in Internet of Things Aiming at Precision Agriculture .....................ccccoeeeeeeoL. 271
Hiren Kumar Deva Sarma (Sikkim Manipal Institute of Technology
Majitar, Sikkim, India)

xi



Session 5A - RDS: Research Demo Session

Reuse-Aware Cache Partitioning Framework for Data-Sharing Multicore Systems ........................ 277
Soma Niloy Ghosh (Malaviya National Institute of Technology, India),
Vineet Sahula (Malaviya National Institute of Technology, India), and
Lava Bhargava (Malaviya National Institute of Technology, India)

Detection and Transmission of pH from food Substances Using IoT ......................cccceeeeiiiii, 279
Gaurav Saxena (MNIT, India), Chitrakant Sahu (MNIT, India), and Amit
M. Joshi (MNIT, India)

CoviChain: A Blockchain Based Distributed Framework for Healthcare Cyber-Physical Systems ... 281
Sukrutha L.T. Vangipuram (University of North Texas, USA), Saraju P.
Mohanty (University of North Texas, USA), and Elias Kougianos
(University of North Texas, USA)

Smart Attendance Cum Health Check Up Machine for Students .......................ccccoeeiiii e, 283
Pranjal Patel (MNIT, Jaipur, India), Shriram Sharma (MNIT, Jaipur,
India), Pritesh Sutrakar (MINIT, Jaipur, India), Hemant Kumar (MNIT,
Jaipur, India), Devender Pal Singh (MNIT, Jaipur, India), and Menka
Yadav (MNIT, Jaipur, India)

Session 5B - SRF1: Student Research Forum

Hardware Based Order Book Design in Hi%h Frequency Algo Trading ...................ccoeee, 285
Mohamed Asan Basiri M (IIITDM kurnool, India)

Design and Performance Comparisons of Tri-State Buffer Driver in Graphene, TMDC, and
CNT-Based Transistor TeChnolOZIes ...............oiiiiiiiiiiiiiiiiie e 289
Naheem Olakunle Adesina (Louisiana State University, U.S.A.), Md Azmot
Ullah Khan (Louisiana State University, U.S.A.), and Jian Xu
(Louisiana State University, U.S.A.)

Continuous-Time Sigma-Delta Modulator with Filter and Voltage-Controlled Oscillator Chip

Design in Phase Locked Loop for Sensor COntrol ..................o.uuiiiiiiiiiiiiiiiiiiii e 294
Wen-Cheng Lai (National Yunlin University of Science and Technology,
R.O.C)

Implementation of Real-Time One Degree of Freedom Haptic Device Using FPGA ....................... 298

Divyang Sureshbhai Jadav (SVKM’s NMIMS School of Technology
Management and Engineering, India) and Mukund Madhav Tripathi (SVKM'’s
NMIMS School of Commerce, India)

FPGA Based Implementation of Binarized Neural Network for Sign Language Application .......... 303
Mohita Jaiswal (The LNM Institute of Information Technology, India),
Vaidehi Sharma (The LNM Institute of Information Technology, India),
Abhishek Sharma (The LNM Institute of Information Technology, India),
Sandeep Saini (The LNM Institute of Information Technology, India),
and Raghuvir Tomar (The LNM Institute of Information Technology,
India)

A Holistic Blockchain Based IC Traceability Technique ................cccooooiiiiiiiiiiiiniiiee 307
Rekha S S (PES University, India), Suraj K (PES University, India),
and Sudeendra Kumar K (PES University, India)

xii



Simulation Study and Comparative Analysis of Proposed Novel Hybrid DG-TFET with

Conventional TFETSs Structures for Improved Performance .................cccooeeeeiiiiiiiiinenneniiiiinn. 311
Aadil Anam (Jamia Millia Islamia, India), S. Intekhab Amin (Jamia
Millia Islamia, India), and Dinesh Prasad (Jamia Millia Islamia,
India)

Session 5C - SRF2: Student Research Forum

Averting and Mitigating the Effects of Uncertainties with Optimal Control in Industrial
Networked Control SYSEemM ..............ooiiiiiiiiiiiiiiiiiiiiii e 316
Brijraj Singh Solanki (Manipal University Jaipur, India), Renu Kumawat
(Manipal University Jaipur, India), and Seshadhri Srinivasan
(Instrumentation and Control Engineering, Kalasalingam Academy of
Research and Education, India)

Face Recognition Using mmWave RADAR IMaging ..............ccoooiiiiiiiiiiiiineiiii e, 319
Muralidhar Reddy Challa (Indian Institute of Technology, India),
Abhinav Kumar (Indian Institute of Technology, India), and Linga Reddy
Cenkeramaddi (University of Agder, Norway)

An Ultra-Low Power Reversible MUX and DEMUX using QCA Nanotechnology with Energy
DISSIPATION ...t 323
Vasudeva Bevara (SRM University-AP, India) and Pradyut K Sanki (SRM
University-AP, India)

Steep Switching NCFET Based Logic for Future Energy Efficient Electronics ...................ccc.......... 327
Renuka Chowdary Bheemana (SRM University, India), Aditya Japa (Koneru
Lakshmaiah Education Foundation, India), Sivasankar Yellampalli (SRM
University, India), and Ramesh Vaddi (SRM University, India)

Intelligent Approaches for Natural Language Processing for Indic Languages .............................. 331
Rashi Kumar (Samrat Ashok Technological Institute, India) and Vineet
Sahula (Malaviya National Institute of Technology, India)

Analysis and Modelling of pMOS Based Classical Low Drop Out Regulators: A Time Domain
PeISPECLIVE ..o e 335
Antaryami Panigrahi (CIT-Kokrajhar, India), Gaurav Jyoti Dutta
(CIT-Kokrajhar, India), Swarnav Bora (CIT-Kokrajhar, India), Kaushik
Roy Baruah (CIT-Kokrajhar, India), and Mukull Paul (CIT-Kokrajhar,
India)

A Review of Non-Invasive HbAlc and Blood Glucose Measurement Methods ............................. 339
Gaurav Jain (Malaviya National Institute of Technology, Jaipur), Amit
M. Joshi (Malaviya National Institute of Technology, Jaipur), Ravi
Kumar Maddila (Malaviya National Institute of Technology, Jaipur), and
Santosh Kumar Vipparthi (Malaviya National Institute of Technology,
Jaipur)

Session 6A - Special Track: Technologies for Smart Healthcare

A Study on Securing Data in Smart Healthcare Applications ................ccccoeeiiiiiiiiiiiiini e, 343
Sar]zr,az Hussain (North Eastern Regional Institute of Science and
Technology, India) and Sujay Deb (%ndraprasta Institute of Information
Technology Delhi, India)

Xiii



Smart Camera for Enforcing Social DiStancing ................cccccccoviiiiiiiiiiiiiiiiiiiiiiiiiee 349
Aayush Gupta (Indraprastha Institute of Information Technology Delhi,
India), Daksh Thapar (Indraprastha Institute of Information Technology
Delhi, India), and Sujay Deb (Indraprastha Institute of Information
Technology Delhi, India)

Session 6B - Special Track: Technologies for Smart Cities

A CNN-LSTM Model Trained with Grey Wolf Optimizer for Prediction of Household Power
CONSUIMPTION ...ttt 355
Shilpa Gottam (Malaviya National Institute of Technology, India),
Sa;yasai Jagannath Nanda (Malaviya National Institute of Technology,
India), and Ravi Kumar Maddila (Malaviya National Institute of
Technology, India)

iFace: A Deepfake Resilient Digital Identification Framework for Smart Cities ............................. 361
Alakananda Mitra (University of North Texas, USA), Saraju P. Mohanty
(University of North Texas, USA), Peter Corcoran (National University
of Ireland, Ireland), and Elias Kougianos (University of North Texas,
USA)

iPipe: Water Pipeline Monitoring and Leakage Detection .......................uuviiiiiiiiiiiiiiiiiiiiiiiiiiiiinen. 367
Sakshi Singh (Electronics & Communication Engg., III'T Naya Raipur,
India), Shalini Agrawal (Electronics & Communication Engg., IIIT Naya
Raipur, India), Tina Sahu (Electronics & Communication Engg., IIIT
Naya Raipur, India), and Debanjan Das (Electronics & Communication
Engg., IIIT Naya Raipur, India)

Role of Artificial Intelligence for Development of Intelligent Business Systems ..................c.cccce.... 373
Nehul Singh (Indian Institute of Information Technology (IIIT)
Sricity, INDIA) and Satyendra Singh Chouhan (Malaviya National
Institute of Technology (MNIT) Jaipur, INDIA)

Session 6C - Special Track: Secure and High-Speed Electronic Systems
(SHS)

AccGuard: Secure and Trusted Computation on Remote FPGA Accelerators ........................ouven... 378
Wei Ren (University of lllinois Urbana-Champaign, Illinois), Junhao
Pan (University of lllinois Urbana-Champaign, Illinois), and Deming
Chen (University of Illinois Urbana-Champaign, Illinois)

Signature Biometric Based Authentication of IP Cores for Secure Electronic Systems .................... 384
Mahendra Rathor (Computer Science and Engineering, Indian Institute of
Technology Indore, India) and Anirban Sengupta (Computer Science and
Engineering, Indian Institute of Technology Indore, India)

SRTLock: A Sensitivity Resilient Two-Tier Logic Encryption Scheme ..................cccooeeiiiiiiiinnnnn. 389
Nikhil Saxena (University of Cincinnati, USA), Ram Venkat Narayanan
(University of Cincinnati, USA), Juneet Kumar Meka (University of
Cincinnati, USA), and Ranga Vemuri (University of Cincinnati, USA)

Timing Side-Channel Attack Resistant Key Derivation Functions for Cryptosystems .................... 395
Kusum Lata (The LNM Institute of Information Technology, India) and
Abhishek Bansal (The LNM Institute of Information Technology, India)

Xiv



Veda-PUF: A PUF Based on Vedic Principles for Robust Lightweight Security for IoT ................... 400
Venkata P. Yanambaka (Central Michigan University), Saraju P. Mohanty
(University of North Texas), Elias Kougianos (University of North
Texas), Babu K. Baniya (Grambling State University), and Bibhudutta
Rout (University of North Texas)

Experimental Assessment of Wireless LANs Against Rogue Access Points .......................ooovnninn. 406
Narahari Komanduri (Center for Cybersecurity Systems and Networks,
Amrita Vishwa Vidyapeetham, India) and Sriram Sankaran (Center for
Cybersecurity Systems and Networks, Amrita Vishwa Vidyapeetham, India)

Securing Reusable Hardware IP Cores Using Palmprint Biometric ...................c.....ooii 410
Rahul Chaurasia (Computer Science and Engineering, Indian Institute of
Technology Indore, India) and Anirban Sengupta (Computer Science and
Engineering, Indian Institute of Technology Indore, India)

Required Policies and Properties of the Security Engine of an SoC ..................uiiiiiiiiiiiiiiiiiiiinnns 414
Sajeed Mohammad (University of Florida, USA), Mridha Md Mashahedur
Rahman (University of Florida, USA), and Farimah Farahmandi
(University of Florida, USA)

Session 7A - Special Track: Cybersecurity and Privacy Solutions for
Cyber Physical Systems (SPC)

An Efficient Physically Unclonable Function Based Authentication Scheme for V2G Network ....... 421
Giriraj Sharma (Malaviya National Institute of Technology, India),
Amit M. Joshi (Malaviya National Institute of Technology, India), and
Saraju P. Mohanty (University of North Texas Texas, USA)

Implementation of Enhanced A5/1 Stream Cipher and its Randomness Analysis by NIST Test

SUILE ... 426
Ram Prakash Prajapat (SDE, BSNL, India), Rajesh Bhadada (MBM Engg.
College, Jodhpur), and Giriraj Sharma (SDE, BSNL, India)

Performance Analysis of Classifier Techniques at the Edge Node ....................ccoooeeiiiiinnn. 432
Ashish Virendra Chandak (Shri Ramdeobaba College of Engineering and
Management, India), Niranjan K. Ray (KIIT Deemed to be University,
India), and Deepak Puthal (Khalifa University, UAE)

Session 7B - Special Track: Distributed Ledger and Blockchain
Technologies (DBT)

ACC: Blockchain Based Trusted Management of Academic Credentials
Md. Suman Reza (Faridpur Engineering College, Bangladesh), Sujit
Biswas (Faridpur Engineering College, Bangladesh), Abdullah Alghamdi
(Najran University, Saudi Arabia), Mesfer Alrizq (Najran University,
Saudi Arabia), Anupam Kumar Bairagi (Khulna University, Bangladesh),
and Mehedi Masud (Taif University, Saudi Arabia)

XV



FarmersChain: A Decentralized Farmer Centric Supply Chain Management System Using
Blockchain and I0T ... e 444
Jaswitha Reddy G (SRM University, AP), G. Hemanth Sai Kumar (SRM
University, AP), T. Lohitasya (SRM University, AP), V. Sri Nilay (SRM
University, AP), K. Sai Praveen (SRM University, AP), Bhaskara S.
Egala (SRM University, AP), and Ashok Kumar Pradhan (SRM University,
AP)

Global Level Smart Vaccination Tracking System Using Blockchain and IoT .............................. 450
Naga Nithin G (SRM University, Amaravati), Bhaskara S. Egala (SRM
University, Amaravati), and Ashok Kumar Pradhan (SRM University,
Amaravati)

Smart Solid Waste Management System Using Blockchain and IoT for Smart Cities
Mobhinish Paturi (SRM University, AP), Sampath Puvvada (SRM University,
AP), Badhari Sai Ponnuru (SRM University, AP), Mounika Simhadri (SRM
University, AP), Bhaskara S. Egala (SRM University, AP), and Ashok
Kumar Pradhan (SRM University, AP)

Author Index . . ... .. 461

XVi





