1/2

2022 14th International
Conference on COMmunication
Systems & NETworkS
(COMSNETS 2022)

Bangalore, India
4 — 8 January 2022

Pages 1-446

IEEE Catalog Number: CFP2231F-POD
ISBN: 978-1-6654-2105-8



Copyright © 2022 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: CFP2231F-POD
ISBN (Print-On-Demand): 978-1-6654-2105-8
ISBN (Online): 978-1-6654-2104-1
ISSN: 2155-2487

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

L0

proceedings



TABLE OF CONTENTS

MENTAL HEALTH ANALYSIS OF EMPLOYEES USING MACHINE LEARNING

TECHNIQUES ...ttt ettt ettt et e et e s te e b e et e etb e etseebs e be e b e esbeesseessesseesssesseesbeesbeesseessessseseesseesseessensnas 1
Sujal BH, Neelima K, Deepanjali C, Bhuvanashree P, Kavitha Duraipandian, Sharanya
Rajan, Mithileysh Sathiyanarayanan

ORCHESTRATING RESILIENT COMMUNICATION TOPOLOGY FOR SMART

CONNECTED CITIES ...ttt ettt ettt ettt ettt s et e st s b es s e b e st e st b eneesebeneeseseneesensenes 7
Chaitanya Kapoor, R V Pankajavalli, Kiran Khanna, Dasari Hasmita, Athira Nair K, Sai
Shibu N B

PACKET BATCHING FOR REDUCING SYSTEM RESOURCE CONSUMPTION FOR
BOTNET DETECTION USING NETWORK TRAFFIC ANALYSIS ...t 13
Himanshu Gandhi, Vinay Ribeiro

DETECTING AND PREDICTING SLEEP ACTIVITY USING BIOMETRIC SENSOR DATA................... 19
Maxwell Kleinsasser, Bronson Tharpe, Neelam Akula, Harshitha Tirumani, Rajshekhar
Sunderraman, Anu G. Bourgeois

EVADING MALWARE ANALYSIS USING REVERSE EXECUTION .......ccocoeiiiieinineirieieeieieeeieeens 25
Adhokshaj Mishra, Animesh Roy, Manjesh K. Hanawal

EFFICIENT LAST-MILE LINK ADAPTATION IN NEXT-GEN WIRELESS
HETEROGENEQOUS NETWORKS ... .ottt ettt ettt e ettt e s et esstaeeseaaeessesateessnaaeessaneessnneeeeas 31
Preeti Samhita Pati, Shubham Somnath Sahoo, Chetna Singhal, Raja Datta

HRV AND GSR AS VIABLE PHYSIOLOGICAL MARKERS FOR MENTAL HEALTH
RECOGNITION ...ttt ettt ettt ettt ettt ettt et e sttt e st et e s e sttt be st e b e b en e ebe s entes e s enees e seneesenseneesennenes 37
Shikha, Aryan, Lovish Arya, Divyashikha Sethia

INFLUENCE BASED DEFENSE AGAINST DATA POISONING ATTACKS IN ONLINE
LEARNING ..ottt e e et e e et e e e ee et e e eeaaaeeseaaaees e aaeeesaateeesamaaeessnseeesennaeessaseaeesantseesanneeeesaneeeeas 43
Sanjay Seetharaman, Shubham Malaviya, Rosni Vasu, Manish Shukla, Sachin Lodha

ANALYSIS OF A LIGHTWEIGHT AUTHENTICATION PROTOCOL FOR REMOTE
SURGERY APPLICATIONS UNDER THE CK - ADVERSARY MODEL........ccccecovieiiminiineneeneeeeieee 49
Srijanee Mookherji, Vanga Odelu, Rajendra Prasath

RESEARCH STUDY AND SYSTEM DESIGN FOR EVALUATING STUDENT STRESS IN
INDIAN ACADEMIC SETTING ......ccctmitiiiiieiininietnieieierteteittetete sttt ettt sese st sse s sse st seseenenene 54
Pavan Kumar Reddy Yannam, Vineet Venkatesh, Manik Gupta

PIM2R: PACKET INTERACTIVE MULTI-MEDIA RESPONSE FOR FRUGAL, EFFECTIVE
AND SCALED LAST MILE CONNECTIVITY ...ootitiiiiiiiie ettt e et s eeate e s eaaeeseaneessenaeee s 60
Bhaskar R Pawar, Harsh Vishwakarma, Karan Bhavsar, Sujit Shinde, Sanjay Kimbahune

AN OVERVIEW OF BLOCKCHAIN TECHNOLOGY FOR IDENTITY AND ACCESS
MANAGEMENT IN THE IOT ECOSYSTEM .....ooiiiiiitiiiininieininicinieieeneeteenteieie sttt esene 66
Rajesh S M, Santosh Pattar, Prabha R, Manjula S H

ML-BASED DEVICE-AGNOSTIC HUMAN ACTIVITY DETECTION WITH WIFI SNIFFER
TRATFFIC ..o ettt e e e e et e e et e e et e e et e e e seaaeeeeeataeeeeanaeeesanaaeessseeeesanaesesansaeessnnaeeeas 72
Harshit Grover, Dheryta Jaisinghani, Nishtha Phutela, Shivani Mittal



PROPHETCHAIN: HOSTAGING THE BLOCKCHAIN WITH RANSOM BLOCK RELEASE .................. 78
Aditya Ahuja

A COMPARATIVE STUDY BETWEEN ECG-BASED AND PPG-BASED HEART RATE
MONITORS FOR STRESS DETECTION ..ottt st eie et se et see ettt eneeeeneesne e 84
Anuja Pinge, Soumyadip Bandyopadhyay, Surjya Ghosh, Sougata Sen

SMART CONTRACT FUZZING FOR ENTERPRISES: THE LANGUAGE AGNOSTIC WAY ....cccceceee.... 90
Siddhasagar Pani, Harshita Vani Nallagonda, Saumya Prakash, Vigneswaran R, Raveendra
Kumar Medicherla, Rajan M A

A MACHINE LEARNING CONSENSUS BASED LIGHT-WEIGHT BLOCKCHAIN
ARCHITECTURE FOR INTERNET OF THINGS .....c.ccooeciriiieiniieiinietninceneeeeneereietereie st ieve e neenen 96
Abhiroop T., Sarath Babu, B. S. Manoj

BLOCKCHAIN-ENABLED PRIVACY PRESERVING OF IOT DATA FOR SUSTAINABLE
SMART CITIES USING MACHINE LEARNING ........cuoiiiiiiiieeiee ettt et e e e e s eaaeessnaeee s 102
Priyan Malarvizhi Kumar, Bharat Rawal, Jiechao Gao

PRIVACY ENABLED IMMUNITY CREDENTIAL SYSTEM ON BLOCKCHAIN...........ccccevveieierenenn 108
Harika Narumanchi, Lakshmi Padmaja Maddali, Nitesh Emmadi

PEOPLE TO PEOPLE (P2P) PRIVACY IN MOBILE DEVICES........cccooiiiiiiiieeceeteereeeeeeeeee e 114
Arun Kumar Jindal, Vijayan Banahatti, Sachin Lodha

FAST AND SECURE ROUTING ALGORITHMS FOR QUANTUM KEY DISTRIBUTION
NETWORKS ...ttt ettt e eae e e et e et e e ete e e eae e e te e e aee e teeeaeeeteeenteseasesnteestesentessreeesnneeins 120
Vishnu B, Abhishek Sinha

KUB-SEC, AN AUTOMATIC KUBERNETES CLUSTER APPARMOR PROFILE
GENERATION ENGINE .....oooiiiiiiiiiii oottt e et e et e e et e s e e e e enaa e e s eaaeeeseaaeeesensseessnaeessnaeeeas 129
Hui Zhu, Christian Gehrmann

POLYMORPHIC MALWARE BEHAVIOR THROUGH NETWORK TRACE ANALYSIS......cccceeeerueneee 138
Xiyue Deng, Jelena Mirkovic

SECURELY IMPROVING STABILITY AND PERFORMANCE OF POW BLOCKCHAINS
USING ANCHORS ...ttt sttt b st b e sttt st et et e st et ebesaeneebe st et esesbentebesbeneesesseneas 147
Ovia Seshadri, Vinay J Ribeiro, Shadab Zafar

ENERGY EFFICIENCY PERFORMANCE ANALYSIS OF SINGLE AND MULTI-RECEIVE
ANTENNA BACKSCATTER COMMUNICATION SYSTEM.......outiiiiiiiieieee et 156
Manoj Joshi, Gaurav Punjabi, B. Sainath

WHISPER WHEN UNDER ATTACK: DELAY TOLERANT FAST-FORWARD RELAYS
AGAINST FULL-DUPLEX JAMMING ......cctitiietiriiietirieiete sttt sttt sttt sttt sae s st eeseseeeenesaeneas 163
Vivek Chaudhary, J. Harshan

LATENCY-REDUNDANCY TRADEOFF IN DISTRIBUTED READ-WRITE SYSTEMS........ccoovvvrennnee. 172
Saraswathy Ramanathan, Gaurav Gautam, Vikram Srinivasan, Parimal Parag

NUMASFP: NUMA-AWARE DYNAMIC SERVICE FUNCTION CHAIN PLACEMENT IN

MULTI-CORE SERVERS ..ottt ettt sttt sttt sttt st b e sttt st b e st e et sbeneeresaeneas 181
Venkatarami Reddy Chintapalli, Sai Balaram Korrapati, Bheemarjuna Reddy Tamma, Antony
Franklin A



DESIGN AND IMPLEMENTATION FOR A DUPLEX VISIBLE LIGHT COMMUNICATION
Anjali Gupta, Vaibhav Singh, Mayank Gautam, Abhishek Dixit

DEFER NO TIME, DELAYS HAVE DANGEROUS ENDS: SLOW HTTP/2 DOS ATTACKS
INTO THE WILD ..ottt ettt sttt sttt sttt sttt et et s et e b st e st eb e st et e be e e st et et e st ebenaeneebensene 194
Nikhil Tripathi, Abhijith Kalayil Shaji

IEEE 802.15.4E-TSCH MAC STACK EXTENSIONS TO GNU RADIO......cccccteiiiiiiiinieieieieieee e 199
Ipsita Sanyal, TV Prabhakar

ANALYSIS OF QUEUING DELAY IN LTE SYSTEM: MODEL AND VALIDATION ........cccccevvinieenienene 204
Megha Sahu, Arzad Alam Kherani

CLASSIFICATION OF ADVERSITIES IN URBAN DEPLOYMENT OF INTERNET-OF-
THINGS .ottt e et e e et e e et eeeeaeeteeeaaaeeeeaaeeeeeaaeeesaaaaeesanteeesenaeeesaneeeesansseessaseessaraeeean 208
Chandra Shekhar, Sudipta Saha

AUTOMATED DETECTION OF CELLS WITH STATIC INTERFERENCE FOR NOMINAL

POWER PARAMETER RECOMMENDATION .......ccoeitiiieiriiietesieete ettt ettt eene e 213
Arthur Brisebois, Serene Banerjee, Shweta Ramesh, Bhavika Jalli, Philipp Frank, Raul
Martin, Jaime Rodriguez Membrive

FREQUENCY-AWARE TIME SERIES FORECASTING, ANOMALY DETECTION,
CLASSIFICATION AND GRANGER CAUSALITY ..ottt ettt et e s eaaeessenaeee s 217
Serene Banerjee, Raul R Martin, Abel Pardo

SOFTHEALTH: SOFTWARIZED 5G-DRIVEN NETWORK SLICING FOR REAL-TIME E-
HEALTHCARE APPLICATIONS USING ML .....coiiiiiiiiiie ettt eaaee s snate s e e s 222
Deborsi Basu, Vikram Krishnakumar, Uttam Ghosh, Raja Datta

HS-PARAM: HIVE-SPARK PARAMETERIZATION FRAMEWORK TO OPTIMIZE
INGESTION AND STORAGE OF HETEROGENEOUS DATA......c.ccvueiimeiiiniecinceniereeeereeeeneie e 227
Apurva Kulkarni, Chandrashekar Ramanathan

COLLABORATIVE ADVERSARY NODES LEARNING ON THE LOGS OF IOT DEVICES IN
AN TOT NETWORK ...ttt ettt st b e st ea et e s et e et e ebe e st ebeemeense s e eteebesseebeeneanseaenseaneene 231
Sandhya Aneja, Melanie Ang Xuan En, Nagender Aneja

PREDICTION OF THROUGHPUT DEGRADATION FROM TROUBLE FREQUENCIES,
GIVEN ENVIRONMENTAL UNKNOWNS ..ottt sttt sttt 236
Joy Bose, Ranjani H G, Serene Bannerjee, Venkatesh Umaashankar

A PLATFORM TO ENABLE ALGORITHMS AS SERVICE MODEL AIMED AT DIGITAL
HEALTH SERVICE DELIVERY ....oouiiiiiiiiiit ettt ettt st st e 241

Karan Bhavsar, Harsh Vishwakarma, Bhaskar R Pawar, Sujit Shinde, Sanjay Kimbahune,
Avik Ghose

ENERGY AND DELAY EFFICIENT INTELLIGENT RELEASE ASSISTANT INDICATION
SCHEME FOR NB-IOT ...ttt ettt e ettt e et e e et e e saae e e s enaaeeseaaeeeeaneseesenaaeessnaeeean 246
Prashanth Lingala, Pavan Reddy M, Saidhiraj Amuru, Kiran Kuchi

TOWARDS AN OPEN-SOURCE NFV MANAGEMENT AND ORCHESTRATION
FRAMEWORK ..ottt sttt et et eb e st eb e s seene e 251
Karamjeet Kaur, Veenu Mangat, Krishan Kumar



GDPR-COMPLIANT DATA MANAGEMENT PROTOCOL: A SCALABLE SOLUTION........cccooveevnnee... 256
Mou Dutta, Subhasish Dhal

CSI-BASED DEVICE-FREE JOINT ACTIVITY RECOGNITION AND LOCALIZATION
USING SIAMESE NETWORKS ...ttt ettt e e et e s et e e s s aaeessentaeeseaaeessnaeessnnaeeesanees 260
Mohammad Zeeshan, Ankur Pandey, Sudhir Kumar

AUTOML MODELS FOR WIRELESS SIGNALS CLASSIFICATION AND THEIR
EFFECTIVENESS AGAINST ADVERSARIAL ATTACKS ...oooiieiieieee ettt 265
Krishna Srikar Durbha, Saidhiraj Amuru

CODEWORD LENGTH ESTIMATION OF LDPC CODES WITH LIMITED DATA ......ocooveiiieeeeeeeeen. 270
Ambati Dinesh, Swaminathan R

ON THE PERFORMANCE OF AN IMPROVED ENERGY DETECTOR OVER SHADOW
FADING CHANNELS FOR VEHICULAR NETWORKS ...ttt ettt 275
Sagar Kavaiya, Dhaval K Patel

A-REALISTIQ-VIBE: ENTANGLING ENCODING AND TRANSPORT TO IMPROVE LIVE
VIDEO EXPERIENCE ..ottt ettt ettt ettt sttt st b sttt st et e bt ae e bt stentesestentebesbeneesesaeneas 280
Madhurima Ganguly, Abhijan Bhattacharyya, Ashis Sau, B Purushothaman

AN LTIRS MODEL FOR INFLUENCE DIFFUSION PROCESS ........oooiiiiiiieieeeesee e 285
Kalyanee Devi, Rohit Tripathi

PERFORMANCE ANALYSIS OF HARQ IN LTE NETWORKS ......coviiiiiiiiiceeeeeeeeeteee e 290
Roshan S. Sam, Sreenath Ramanath

EXPLOITING SIDE INFORMATION FOR INTELLIGENT AND RECONFIGURABLE PHY:
EXPERIMENTS ON LTE TRANSCEIVERS .....oooiiioiieeee ettt ettt e s s e s e e 294
Harsh Verma, Hritik Goel, S. J. Darak, Manjesh K. Hanawal

DECENTRALIZED IDENTITY AND ACCESS MANAGEMENT OF CLOUD FOR SECURITY
AS A SERVICE ..ottt sttt b ettt st b st b e st et e bt st et e bt st et ebe st et ebesbeneenesaenea 299
Soumya Prakash Otta, Subhrakanta Panda

CHANNEL MODELLING OF VVLC SYSTEM ......oiiiiiititeieeee ettt ettt 304
Kashi Nath Datta, Aritra Roy, Pratik Chakraborty, Sujoy Saha

ACCELERATING PUF-BASED UAV AUTHENTICATION PROTOCOLS USING
PROGRAMMABLE SWITCH ......oooiiiiiiieeeeee et e et s et e s et e s s emta e e s enaa e e s snaeesennaeeesnneas 309
Ranjitha K, Divya Pathak, Praveen Tammana, Antony Franklin A, Tejasvi Alladi

WAVELET BASED NON-RECONSTRUCTIVE COMPRESSED SPECTRUM SENSING
AGAINST NON-GAUSSIAN NOISE ..ottt sttt sttt st se st tese st tesesbeeeneseeneas 314
Bandaru Bhavana, Samrat L. Sabat, Swetha Namburu, Trilochan Panigrahi

ENHANCED USER GROUPING AND PAIRING SCHEME FOR COMP-NOMA-BASED
CELLULAR NETWORKS ..ottt ettt ettt e e e et e e et e s et e e e emaa e e e s aaeeesenaeeesantseessnaeessnaeeeas 319
Akhileswar Chowdary, Garima Chopra, Abhinav Kumar, Linga Reddy Cenkeramaddi

PC-BASED INTELLIGENT TRAFFIC MONITORING SYSTEM WITH REAL-TIME

ANALYSIS FOR SMART CITIES ..ottt ettt st sttt 324
Chi-Yat Lau, Man-Ching Yuen, Ka-Ho Yueng, Cheuk-Pan Fan, On-Yi Ko, Lit-Wang Ngan,
Wing-Chun Tam, Wai-Nam Yeung



CDEF: CONCEPTUAL DATA EXTRACTION FRAMEWORK FOR HETEROGENEOUS

Apurva Kulkarni, Chandrashekar Ramanathan

A BLOCKCHAIN BASED TRANSPARENT FRAMEWORK FOR PLASTIC WASTE
MANAGEMENT ..ottt ettt et et e et e ettt e et e et e et e et e e eaaeeeateeeaaeeeateesrteseteseneeeenneeans 332
Susmita Mondal, Sameer G. Kulkarni

COLLABORATIVE BEST ARM IDENTIFICATION IN MULTI-ARMED BANDITS ......cccoovvvviiieeinneen. 335
Amit Anand Jha, Nazal Mohamed, Krishna Jagannathan

EVIDENTIAL OBSTACLE LEARNING IN MILLIMETER WAVE D2D COMMUNICATION
USING SPATIAL CORRELATION .....ooooiiiiiiiiiieeei ettt ettt ettt ettt e et eteseteseveeennee e 344
Harish Ganesan, Sasthi C. Ghosh

SAC-ABR: SOFT ACTOR-CRITIC BASED DEEP REINFORCEMENT LEARNING FOR
ADAPTIVE BITRATE STREAMING .....ccoutiiiitiie ettt et ete e et s et s eaa e e s snaeesesnaneesenens 353
Mandan Naresh, Nandiraju Gireesh, Paresh Saxena, Manik Gupta

FEDFM: TOWARDS A ROBUST FEDERATED LEARNING APPROACH FOR FAULT
MITIGATION AT THE EDGE NODES .......ooiiiiiiiiiitienteteetet ettt st e 362
Manupriya Gupta, Pavas Goyal, Rohit Verma, Rajeev Shorey, Huzur Saran

AIR-WATER COMMUNICATION AND SENSING WITH LIGHT .....ooooiiiiiiiiiee e 371
Charles J. Carver, Zhao Tian, Qijia Shao, Hongyong Zhang, Kofi M. Odame, Alberto
Quattrini Li, Xia Zhou

SECURE, ANONYMITY-PRESERVING AND LIGHTWEIGHT MUTUAL

AUTHENTICATION AND KEY AGREEMENT PROTOCOL FOR HOME AUTOMATION IOT

NETWORLKS ...ttt ettt e et e e ettt e e et e e e e aeeeeeeaaeeesaaaeeesastaeesessaseesanaseesanteeesesseeesanseeessnseeeeann 375
Akash Gupta, Gaurav S. Kasbekar

A WIRELESS INTRUSION DETECTION SYSTEM FOR 802.11 WPA3 NETWORKS........c.ccccevevverrnnen. 384
Neil Dalal, Nadeem Akhtar, Anubhav Gupta, Nikhil Karamchandani, Gaurav S. Kasbekar,
Jatin Parekh

AT AND SECURITY: A GAME PERSPECTIVE ..ottt e 393

Arunesh Sinha

ENHANCED ANNOTATION FRAMEWORK FOR ACTIVITY RECOGNITION THROUGH
CHANGE POINT DETECTION .....coiiiiiitiiiiieitsieeeie ettt sttt sttt sttt sttt ettt sttt st et saene b neene 397
Sourish Gunesh Dhekane, Shivam Tiwari, Manan Sharma, Dip Sankar Banerjee

JOINT CHANNEL ESTIMATION AND SYMBOL DETECTION IN MIMO-OFDM SYSTEMS:
A DEEP LEARNING APPROACH USING BI-LSTM.....ouiiiiiiiiiiiee ettt s 406
Aswathy K Nair, Vivek Menon

IMPLEMENTATION OF BUS PRIORITY SYSTEM USING DSRC COMMUNICATION...........cccunu.... 412
Shalu R, Lijo Thomas, Jerry Daniel J, Lelitha Vanajakshi, Bhargava Chilukuri

ROBOTIC TELE-OPERATION PERFORMANCE ANALYSIS VIA DIGITAL TWIN
SIMULATIONS ..ttt ettt ettt e et es et et et e ee e ebeeaees e e st em s e s e eeeebeeaeeseemeensenseeseabesaeebeeneensensanseeesaeas 415
Partiksha, Ajay Kattepur

I0T BASED DELIVERY SYSTEM FOR DEMAND AND SUPPLY CHAIN OF OXYGEN
CONCENTRATORS ..ottt e ettt e e et e e et et e e et e e e e eateeesaaaaeesentetesenaseeesanaeeesantseessnnseessaraeeean 418
Shubham Thakur, Dharmendra Prasad Mahato



A UNIVERSAL MAXIMUM LIKELIHOOD GRAND DECODER IN 40NM CMOS..........ccccoevveierrerenenn. 421
Arslan Riaz, Muriel Medard, Ken R. Duffy, Rabia Tugce Yazicigil

CLOSED-LOOP AUTOMATION FOR 5G SLICE ASSURANCE.......ccoooiiiiiiieieeee e 424
Priyanka Naik, Chander Govindarajan, Seep Goel, Kavya Govindarajan, Dushyant Behl,
Amandeep Singh, Mathews Thomas, Utpal Mangla, Praveen Jayachandran

VANI: A VOICE-ACTIVATED NETWORK ASSISTANT ......coetiiieiirieieiesteietesieeete st 427
Ruchi Dohare, Laxmi Thakare, Ashutosh Garg

DYNAMIC SPLIT COMPUTING OF POSENET INFERENCE FOR FITNESS APPLICATIONS

IN HOME IOT-EDGE PLATFORM ......cotitiiitiiieieteitetet ettt sttt sttt sttt ettt ne e 430
Jyotirmoy Karjee, Kartik Anand, Praveen Naik S, Ramesh Babu Venkat Dabbiru,
Chandrashekhar S Byadgi, Srinidhi N

TELEDRIVE: AN INTELLIGENT TELEPRESENCE SOLUTION FOR “COLLABORATIVE
MULTI-PRESENCE” THROUGH A TELEROBOT .......ccuviiiiiioiee ettt 433
Abhijan Bhattacharyya, Ashis Sau, Ruddra Dev Roychoudhury, Snehasis Banerjee, Chayan
Sarkar, Pradip Pramanick, Madhurima Ganguly, Brojeshwar Bhowmick, B Purushothaman

DEMO: ROSS: A LOW-COST PORTABLE MOBILE ROBOT FOR SOIL HEALTH SENSING .............. 436
Devin Bourgeois, Anu G. Bourgeois, Ashwin Ashok

DEVELOPMENT OF A DEPARTURE TIME PLANNER USING QUASI-CONNECTED
VEHICLE SYSTEMS ...ttt ettt e et e et e s sttt e e s eate e e s et e e s et eessamteeesesaeeesssaeeesnneeeesnnnes 438
Shalu R, Lijo Thomas, Jerry Daniel J, Bhargava Chilukuri, Lelitha Vanajakshi

TELE-DRIVING AN ELECTRIC VEHICLE OVER A PRIVATE LTE NETWORK .......cooooviiiiiiiiinnee. 441
Ashish Joglekar, Alok Rawat, Ashwin Gerard Colaco, Aswin Prasad 1 S, Praphulla Ranjan,
Raghava Doreswamy, Rajat Chopra, Amrutur Bharadwaj, Bharath Govindraju, Fashid
Rahman, Himanshu Tyagi, Naveen Arulselvan, Preetam Patil, S. V. R Anand, Vishal Sevani

DEMOCRATIZING UNIVERSITY SEAT ALLOCATION USING BLOCKCHAIN .........ccoecveieieieieneen, 444
Yerramaddu Jahnavi, Mudavath Prathyusha, Sayad Shahanaz, Dhaval Thummar, Bishakh
Chandra Ghosh, Sourav Kanti Addya

THREAT DETECTION AND RESPONSE IN LINUX ENDPOINTS .....ooooiiiiiiieeeeeeee e 447
Shubham Agarwal, Arjun Sable, Devesh Sawant, Sunil Kahalekar, Manjesh K. Hanawal

PROTOTYPE DEMONSTRATING THE CO-EXISTENCE OF MIMO RADAR AND
COMMUNICATIONS ...ttt ettt ettt sttt sttt st et b st e st et e s e ent et e s b eneebesteneebeseent et e saeneebeneeneebeneens 450
Mohammad Alaee-Kerahroodi, Mysore R. Bhavani Shankar

A SCALABLE CONTAINER-BASED VIRTUALIZED DATA CENTER EMULATION
FRAMEWORK ...ttt oottt ettt e e et e e e e e s sttt e e e eaee e e s emaaeesseteessantaeesanaeeesssaeeesnneeeesnnens 452
Gaurav Gautam, Sandhya Rathee, Preetam Patil, Parimal Parag

A FAST COMMUNITY-BASED APPROACH FOR DISCOVERING ANOMALIES IN
EVOLUTIONARY NETWORKS ..ottt ettt ettt ettt e ettt e et eaaeeeateesateseteseraaeennee e 455
Arnab Kumar Ghoshal, Nabanita Das, Soham Das

SACRIFICE: A SECURE ROAD CONDITION MONITORING SCHEME OVER FOG-BASED
VANETS L.ttt ettt sttt st b et ettt st et eb e st ea e eb e st en e eb e et eaeeb e st enteb e et eneebeebentesesbentebestentereneenea 464
Nishttha Sharma, Jayasree Sengupta, Sipra Das Bit

ANDROID WEB SECURITY SOLUTION USING CROSS-DEVICE FEDERATED LEARNING ............ 473
A K Singh, Navneet Goyal



CHANNEL CODING FOR COOPERATIVE SPECTRUM SENSING UNDER IMPERFECT
REPORTING CHANNELS ..ottt ettt sttt sttt sttt st et se st et b st e e bt ste st esesbeneebesteneeseseeneas 482
Kamal Captain, Ankit Chauhan, Rahul Kumar

ON COMMITMENT OVER GENERAL COMPOUND CHANNELS .......ccoiiiiiiiiee e 488
Anuj Kumar Yadav, Manideep Mamindlapally, Pranav Joshi, Amitalok J. Budkuley

CONTINUAL LEARNING FOR ANOMALY BASED NETWORK INTRUSION DETECTION................ 497
Suresh Kumar Amalapuram, Akash Tadwai, Reethu Vinta, Sumohana S. Channappayya,
Bheemarjuna Reddy Tamma

CHALLENGES IN NET NEUTRALITY VIOLATION DETECTION: A CASE STUDY OF
WEHE TOOL AND IMPROVEMENTS .......ciiiiitiiiietireieiesteet sttt sttt sttt sttt seste s e 506
Vinod S. Khandkar, Manjesh K. Hanawal

A MEMORY OPTIMIZED AGGREGATED BIT VECTOR ALGORITHM FOR LARGE RULE-

Jyotsna Dhumale, Uday Trivedi

OPTIMIZING AGE-OF-INFORMATION IN ADVERSARIAL ENVIRONMENTS WITH
CHANNEL STATE INFORMATION .......ootiiitiitiieteiteiete ettt sttt sttt sttt ettt et ne e 522
Avijit Mandal, Rajarshi Bhattacharjee, Abhishek Sinha

LATENCY-MEMORY OPTIMIZED SPLITTING OF CONVOLUTION NEURAL NETWORKS
FOR RESOURCE CONSTRAINED EDGE DEVICES .......oooooiiiiiiiie ettt 531
Tanmay Jain, Avaneesh, Rohit Verma, Rajeev Shorey

JOINT LINK ADAPTATION AND RESOURCE ALLOCATION FOR UPLINK IN 3GPP
MACHINE-TYPE COMMUNICATIONS .....ooiitiiiioeee ettt e et s eaee e et e s e et eseaaeessnaeesennaeeesenees 540
Pavan Reddy M., Abhinav Kumar, Kiran Kuchi

SMARTSPLIT: LATENCY-ENERGY-MEMORY OPTIMISATION FOR CNN SPLITTING ON
SMARTPHONE ENVIRONMENT ....ccuiitiiiiiiiitiieieitteteese ettt ettt sttt be e 549
Ishan Prakash, Aniruddh Bansal, Rohit Verma, Rajeev Shorey

PERCEIVING THE WORLD WITH PERVASIVE WIRELESS COMMUNICATION
INFRASTRUGCTURES ..ottt sttt et et sttt b e st 558
Elahe Soltanaghai

PERFORMANCE OF RIS ASSISTED NETWORKS IN NOISE LIMITED AND
INTERFERENCE LIMITED SCENARIOS ......cooiiiiieiei ettt ettt sttt s 565
Akella S. K. Kausheek, Ashutosh Soni, TV Sreejith, Arzad A. Kherani

PERFORMANCE ANALYSIS OF DF-RELAYING-BASED COOPERATIVE NOMA SYSTEM
WITH PARTIAL RELAY SELECTION ..ottt ettt sttt st eae e esae e e 574
Kalla Satya Ganapathi Kiran, Swaminathan R

DESIGN LORAWAN NETWORK FOR UNBIASED COMMUNICATION BETWEEN NODES
AND GATEWALY oottt ettt ettt ettt sttt et et e bt st et eb e s e et e bt st et esesbentebesbeneeseseeneas 581
Poonam Maurya, Aatmjeet Singh, Arzad Alam Kherani

CLUSTER-BASED 3D-BEAM POWER MANAGEMENT IN RESOURCE-CONSTRAINED
WIRELESS NETWORKS ..ottt ettt ettt sttt sttt sttt st ese st et esesteneeneseenea 590
Poorva Sironja, Surender Redhu, Rajesh M Hegde, Baltasar Beferull-Lozano

MULTI-PLAYER AGE-OF-INFORMATION BANDITS: A TREKKING APPROACH ........ccccecevvvvrennnne. 595
Hitesh Gudwani, Manjesh K. Hanawal, Sharayu Moharir



FAST AND EFFICIENT ONLINE SELECTION OF SENSORS FOR TRANSMITTER
LOCALIZATION ..ottt sttt sttt sttt sttt st ettt st e ettt e st eb e st et eb e st enees e st et ebesaeneeb e st entesestentebesseneeseseeneas 604
Arani Bhattacharya, Abhishek Maji, Jaya Prakash Verma Champati, James Gross

STOCHASTIC BOUNDED CONFIDENCE OPINION DYNAMICS: HOW FAR APART DO
OPINIONS DRIFT? ..ottt ettt ettt sttt ettt sttt nenene 613
Sushmitha Shree S, Kishore G V, Avhishek Chatterjee, Krishna Jagannathan

UNCOVERING LATENCY ANOMALIES IN 5G RAN - A COMBINATION LEARNER
APPROACH. ...t ettt ettt e e et e e et e s sttt eeseaae e e s eaaaees s ateessantaeeseraeeesstaeessnnaeeesnnnns 621
Tobias Sundqvist, Monowar Bhuyan, Erik Elmroth

TIME SERIES BASED APPROACH FOR DETECTING PASSIVE INTERMODULATION

OCCURRENCES IN CELLULAR NETWORK .....c.ccocociiiiiiiniiiinieiinectneiteee ettt 630
H. G. Ranjani, Sleeba P Puthennurakel, Arthur Brisebois, Serene Banerjee, Venkatesh
Umaashankar

SPARSE RECOVERY OF BEAM MEASUREMENTS IN 5G NR MMWAVE SYSTEMS......ccccoecenenee. 639
Jyotirmoy Karjee

TLBO-BASED RESOURCE ALLOCATION SCHEME IN 5G H-CRAN ......cccccviniiinieceeeeeeeeeee 646

K Sowjanya, Amit Porwal, Sudhakar Pandey, Pavan Kumar Mishra

OPTIMIZE NEXT STATE PREDICTION IN SAFE RL FOR 5G ECOSYSTEM.....cccocooioiiiiiiieeceeee e, 652
Satheesh K. Perepu, M. Saravanan

PERFORMANCE ANALYSIS OF MULTIPATH TRANSPORT LAYER SCHEDULERS
UNDER 5G/B5G HYBRID NETWORKS ......ooiiiiiiiiiiieeetee ettt ettt ettt et eaeseaessaeeenneeens 658
Pattiwar Shravan Kumar, Nida Fatima, Paresh Saxena

DEEPDRUG: APPLYING Al FOR THE ADVANCEMENT OF DRUG DISCOVERY .....ccccccoceceneneenenae 667
Supratik Mukhopadhyay, Michal Brylinski, Adam Bess, Frej Berglind, Chris Galliano,
Patrick F. McGrew

SMARTWATCH FOR WALL WRITING: REAL-TIME TRANSCRIPTION OF WALL

WRITING FROM INERTTAL SENSING ....oooiiiiiiiiiiiiieeeeeeeeeee ettt eeeetaee e e e e e eataae e e e e seesnnaaneeeeeeeennnes 675
Snigdha Das, Satyam Awasthi, Abdul Shamnar P, Pradipta De, Sandip Chakraborty, Bivas
Mitra

CORNET 2.0: A CO-SIMULATION MIDDLEWARE FOR ROBOT NETWORKS ......ccooviviiiiiieeeee. 684

Srikrishna Acharya, Bharadwaj Amrutur, Mukunda Bharathesa, Yogesh Simmhan

EXPERIENCE: DEVELOPING A TESTBED FOR AMBIENT SENSING AND IN-NETWORK
DATA PROCESSING......ooiiiitiie ettt ettt e et e et e e s et e e e eaaeeeseaaeessaateessantaeesesaaeessnsateesnnaeeesaneees 691
Anirban Das, Suchetana Chakraborty

ANALYSIS OF DRIVING BEHAVIOUR THROUGH INSTRUMENTED VEHICLES...........cccoceveennnne 700
Akshay Agnoor, Priyanka Atmakuri, R. Sivanandan

ECONOMIC DISPATCH FOR EV ENERGY STORAGE-INTEGRATED POWER SYSTEMS................. 707
Bharadwaj Satchidanandan, Munther A. Dahleh

GPS CROWDSENSING FOR PUBLIC STOPPAGE PLANNING OF CITY BUSES: A

PERSPECTIVE OF DEVELOPING ECONOMIES ...t 716
Ratna Mandal, Nitin Agarwal, Saikat Kumar Dey, Sujoy Saha, Subrata Nandi, Sandip
Chakraborty



SENSEMYCITY: A MOBILE IOT TOOL FOR RESEARCHING INTELLIGENT URBAN
IMOBILITY oottt sttt e b e sttt st a e et a et eb e s e e b e s e et et e sae e enesaennes 725
Ana Aguiar, Jodo Rodrigues

AN EFFICIENT APPROACH TO KNN ALGORITHM FOR IOT DEVICES .......ocooioiiiiiiieeieeeeeeeee e 734
Bhavesh Gawri, Anirudh Kasturi, Lalita Bhanu Murthy Neti, Chittaranjan Hota

AUTOMATING THE SELECTION OF CONTAINER ORCHESTRATORS FOR SERVICE
DEPLOYMENT ...ttt ettt e e et e e ettt e e et e e e e e e s s maeeesaateeesameaeesssaeessantaeesanaeeesssaeeesnnaeeesnnens 739
Pravar Chaurasia, Shubha Brata Nath, Sourav Kanti Addya, Soumya K Ghosh

COMMUNICATION EFFICIENT DISTRIBUTED LEARNING USING VARIATIONAL AUTO
ENCODERS ...ttt sttt sttt st ettt st ettt st e st e bt st emeeb e st et eb e e e eneeb e et et eb e et e st et e e tenterenteneas 744
Anirudh Kasturi, S Vishwamithra, Chittaranjan Hota

DEFER: DISTRIBUTED EDGE INFERENCE FOR DEEP NEURAL NETWORKS .......cccccoiiiiiiieiee 749
Arjun Parthasarathy, Bhaskar Krishnamachari

DETECTION OF FAKE USERS IN TWITTER USING NETWORK REPRESENTATION AND
Manojit Chakraborty, Shubham Das, Radhika Mamidi

EVALUATING DATA-PARALLEL DISTRIBUTED TRAINING STRATEGIES .......coovoiieiiiieeeceee e 759
Ganesan Ponnuswami, Sriram Kailasam, Dileep Aroor Dinesh

EXPLAINABLE MACHINE LEARNING MODELS FOR PREDICTION OF SMOKING
CESSATION OUTCOME IN NEW ZEALAND .....ccooiiiiiiiiiieiciniettneictnet ettt 764
Isidro C. Medina, Mahsa Mohaghegh

IDS TO DETECT WORST PARENT SELECTION ATTACK IN RPL-BASED IOT NETWORK............... 769
Usha Kiran
MEASURING HUMAN AUDITORY ATTENTION WITH EEG .......ccccooooiiiiiieeeeee e 774

Chirag Ahuja, Divyashikha Setia

MULTI-MODEL FEDERATED LEARNING ....ccutiuiiiiiiiiitietteeeiie ettt et sttt 779
Neelkamal Bhuyan, Sharayu Moharir

OPTIMAL LOCKDOWN TO MANAGE AN EPIDEMIC .......ccceotiiiiiieiirieieeseeeseeeeeeee e 784
Jagtap Kalyani Devendra, Kundan Kandhway

SHORT TERM EFFECT OF PHYSICAL EXERCISE ON SELECTIVE ATTENTION USING
EEG AND STROOP TASK ...ttt ettt e ettt e et e s sttt e e s eateeesemaaeessaaeessantaeesesaeeessssaeeesnneeeesanees 789
Divyashikha Sethia, Taksh Kamlesh, Mrigank Singh, Sonia Baloni Ray

EXPLORING CREDIBILITY SCORING METRICS OF PERCEPTION SYSTEMS FOR
AUTONOMOUS DRIVING .....cooiiiiiioeie ettt ettt e et e e e et e s eta e e s seaaeesssataeeseaaeessnsaeessnnaseesaneees 794
Viren Khandal, Arth Vidyarthi

OPEN-AIR OFF-STREET VEHICLE PARKING MANAGEMENT SYSTEM USING DEEP
NEURAL NETWORKS: A CASE STUDY ..cutititiiiiniinenieettet ettt sttt 800
K Naveen Kumar, Digvijay S Pawar, C Krishna Mohan

IOT-ASSISTED LOW-COST TRAFFIC VOLUME MEASUREMENT AND CONTROL .........ccccveevnnee.. 806
Chandra Shekhar, Sudipta Saha



COVID-19 IMPACT AND IMPLICATIONS ON TRAFFIC: SMART PREDICTIVE
ANALYTICS FOR MOBILITY NAVIGATION ....ccoiiiiiiiiieiirtiiettsietete ettt sttt eese st eese st eesesaeneas 812
Jaswanth Nidamanuri, A. Rohith, S. Pranjal, Hrishikesh Venkataraman

AN EMPIRICAL STUDY ON PARAMETERS AFFECTING TRAFFIC STREAM VARIABLES
UNDER RAINY CONDITIONS ..ottt sttt sttt st eebe st tesestetesesaeseesestensesesseneesessensesesseneas 818
Archana Nigam, Manish Chaturvedi, Sanjay Srivastava

A MULTI-MODAL RIDE SHARING FRAMEWORK FOR LAST MILE CONNECTIVITY ......ccccceeueue.e. 824
Manish Chaturvedi, Sanjay Srivastava

MODELLING AND SIMULATION OF ROAD TRAFFIC UNDER RAINY CONDITIONS...................... 830
Shantanu Phanse, Manish Chaturvedi, Sanjay Srivastava

MODELING IOT ENABLED CLASSIFICATION SYSTEM FOR ROAD SURFACE
IMONITORING ...ttt ettt ettt ettt e e s et e st e ebeeeeea e eneen b e seeseabeeseeseemeems e seaseebeeseeseeneansensenseneens 836
Tarun Kumar, Debopam Acharya, Divya Lohani

RELIABILITY-BASED ANALYSIS OF SIGHT DISTANCE FOR HIGHWAY SAFETY IN
HILLY TERRAIN ...ttt ettt ettt sttt st b e sttt st e st et e st et et e s e e st ebe st eneebesbentebesbeneenesteneas 842
Jaydip Goyani, Shyam Bharadva, Shriniwas Arkatkar, Gaurang Joshi

INDO_HCMSDP: AN OPEN-SOURCE PACKAGE FOR SIGNAL CONTROL DESIGN USING
INDO-HCM GUIDELINES ...ttt ettt e e et e et e e ettt e e e eaaaeeseaaaeesentaeessasesessnaeeesantseessnaseessnraeeean 848
Shubham Sharma, Shriniwas S Arkatkar, G J Joshi

DETERMINING ROAD CRASH SEVERITY FROM POLICE FIRST INFORMATION
REPORTS ..ottt ettt ettt e ettt e et e et e et e ettt e eateeeateesateeeaseeeateeeateeeaseesnneesnteeentessrseeenneeins 854
Kamlesh Kumar Ahirwar, Om Mishra, Gitakrishnan Ramadurai

DERIVING SPATIAL POLICIES FOR OVERTAKING MANEUVERS WITH AUTONOMOUS
VEHICLES ...ttt ettt ettt ettt b ettt st et e bt s e et e bt st e st e bt st e st eb e s s eneebe st entes e st entebesbeneenenseneas 859
Jayanth Bhargav, Johannes Betz, Hongrui Zehng, Rahul Mangharam

MODELING LANE AND ROAD CHARACTERISTICS FOR DRIVE QUALITY RATING.........c........... 865
Vishnu Vamsi Bezawada, Manohar Sai Alapati, Jaswanth Nidamanuri, Hrishikesh
Venkataraman

MULTI-CLUSTER DYNAMIC LOAD BALANCING IN VSDN-ENABLED 5G
HETEROGENEOUS NETWORK FOR SMART CYBER-PHYSICAL SYSTEMS......cccccoveinneininieinnnes 871
Deborsi Basu, Abhishek Jain, Addanki Sankara Rao, Uttam Ghosh, Raja Datta

PERFORMANCE ANALYSIS OF CHANNEL-DEPENDENT RATE ADAPTATION FOR
OFDMA TRANSMISSION IN IEEE 802.1TAX WLANS ... oottt ettt seaaeee s 877
Sheela C S, Joy Kuri, Nadeem Akhtar

PREDICTION OF MAXIMUM EXPECTED DELAY USING ENHANCED LINK
ADAPTATION FOR 5G MM-WAVE NETWORK .........ccootriiiiiiiiinieiiiriciteecteeeteeieeeneet et 883
Ashutosh Ranjan Dwivedi, Ankur Chauhan

EVALUATION OF THE IMT-2020 CANDIDATE RADIO INTERFACE TECHNOLOGY
DECT-2020 NR...oeiiieieiee ettt e et e e e e e e ettt e e et et e e et eessesaeeesaaaetesaaseesssteessantasesasaseessarseessnneeeesannnes 889
Konstantinos Maliatsos, Antonis Gotsis, Angeliki Alexiou

TRACKING RESURGENCE OF ULTRA-WIDEBAND - A STANDARDS AND
CERTIFICATION PERSPECTIVE .....ooiiioiii oottt ettt e e e st e e s eeaa e e s enaaeessnaeee s 894
Karthik Srinivasa Gopalan, Ankur Bansal, Aniruddh Rao Kabbinale



STANDARDIZATION ASPECTS OF TACTILE APPLICATIONS ON MULTI-ACCESS EDGE

(0101 1 o O 1 1.\ TR 899
Ashish Singh Patel, Pimmy Gandotra, Rajesh Kumar, Arzad Alam Kherani, Brejesh Lall,

Sudipto Mukherjee

TRANSFORMATION FROM 5G FOR VERTICALS TOWARDS A 6G-ENABLED INTERNET
OF VERTICALS ...ttt ettt ettt e et e et e et e et e eteeeteeete e e st e e teesaesetseenaeeetseeneeennes 905
Maziar Nekovee

A SURVEY ON RURAL INTERNET CONNECTIVITY IN INDIA........oooooiiieiieeeeeeee et 911
Shruthi Koratagere Anantha Kumar, Gangavarapu Vigneswara Ihita, Sachin Chaudhari,
Paventhan Arumugam

Author Index





