
2025 13th International Conference
on Intelligent Embedded,
MicroElectronics, Communication
and Optical Networks
(IEMECON 2025)

Jaipur, India
8-10 December 2025

Pages 1–462

IEEE Catalog Number: CFP254R8-POD
ISBN: 979-8-3315-7202-0

1/2



Copyright © 2025, IEEE

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: CFP254R8-POD

ISBN (Print-On-Demand): 979-8-3315-7202-0

ISBN (Online): 979-8-3315-7201-3

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



TABLE OF CONTENTS

Measuring Business Risk in Banks Amidst Technological Changes in India .............................................................. 1
Harsh Jinger, Samiksha Kashyap, Aman Pushp, Pracheta Tejasmayee, Rahul Sharma, Shailesh Rastogi

Design and Analysis of PSRR for 6G Applications ..................................................................................................... 6
Smrity Dwivedi

FlameGuard: A Smart Prototype for Low-Cost Autonomous Fire Control ................................................................ 11
Bhavishek Mishra, Swastika Pradhan, Sumedha Pal, Asmita Sarkar, Mihir Lal Saha, Amit Kumar Das

Torchguard: An IoT-Based Smart Torch for Personal Safety and Emergency Alerting ............................................ 15
Anubhab Sarkar, Bhavishek Mishra, Prabaha Mondal, Swagata Pradhan, Dibyendu Chakraborty
Mihir Lal Saha

Emerging Trends in AI-Driven Autonomous Unmanned Aerial Vehicle System for Wildfire
Surveillance: A Comprehensive Survey ..................................................................................................................... 19

Varsha Poddar, Sukalyan Goswami, Nidhi Sikder, Anirban Mondal, Mrinmay Das

Integrated Climate and Water Analysis: Forecasting Floods and Droughts with Machine Learning ........................ 25
Subhadra Bhattacharyya, Sudip Bhattacharya, Amit Kumar Das

Survey Report on Named Entity Recognition in Bengali ........................................................................................... 30
Diza Sultana, Ankita Chakraborty, Anupam Mondal

Study on Prediction of Breast Cancer Tumor Detection, Based on Biological Properties ......................................... 36
Subhadra Bhattacharyya, Sounak Maiti, Amit Kumar Das

An Inspection on Paraphrase in Healthcare Using Natural Language Processing Approaches ................................. 40
Moupriya Kundu, Mohua Mukherjee, Anupam Mondal

A Secure Decentralized Store-Keeping Architecture for Operations Management Excellence Using
Blockchain Concept in Industry 3.0 and 4.0 Work Environment ............................................................................... 46

Dhirendra Kumar Sharma, Saizal Chaudhary, Varun Tripathi

Leveraging Artificial Intelligence to Decode Brand Awareness and Buying Behaviour ........................................... 51
Aarti Malik, Pracheta Tejasmayee, Jagjeevan Kanaujiya, Shailesh Rastogi, Aman Pushp, Asmita Dani

Generative AI in Voice Transcription: A Comprehensive Survey ............................................................................. 57
Anand Kumar Singh, Riti Kant Juhi, Agyanshu Kumar, Riya Maiti, Bavrabi Ghosh

EtherChain: Leveraging Ethereum Blockchain for Scalable and Secure IoV Systems .............................................. 63
Himanshu Kumar Singh, Namrata Bansal

Design and Implementation of Low-Area FIR Filter Using Partial Product Based Methodology ............................. 69
N Siva Naga Malleswari, Bommina Lakshmi Lavanya, Tottaramudi Prasanthi Devi, Polukonda Harshitha

An Analytical Review of Image Segmentation Techniques & Logo Detection ......................................................... 74
Somnath Bhaskarrao Lavhate, Vishal Borate, Priyanka Nalawade, Sakshi Rajendra Gulhane
Kavyaa Jaiswal, Khushi Chouhan

Explainable CNN & Hybrid Deep Learning Model for Health Risk PCOS Prediction & Diagnosis ........................ 80
Priyanka Nalawade, Vishal Borate, Rajlakshmi Narsinha Shindalkar, Snehal Subhash Bansode
Shreya Dilip More, Cynthia Pachal



Detecting Brain Tumor Using ML Techniques: A Comparative Analysis ................................................................. 85
Mamta Sharma, Sunita Beniwal

Electromechanical Simulation and 3D Visualization of a Solenoid-Powered V8 Engine ......................................... 90
Saptarshi Banerjee, Soumyajit Hazra, Pritam Aich, Samit Karmakar, Amitava Ghosh

Advances in Traffic Sign Recognition for Autonomous Driving: A Systematic Literature Review
(2014-2024) ................................................................................................................................................................. 97

Amarjeet Singh Chauhan, Vibha Nehra

Clinician-Centric Explainable AI: Evaluating Trust and Interpretability in Genetic Disorder Diagnosis ............... 103
G. Uma Devi, Balajee Maram

Explainable Transfer Learning for Rare Genetic Disorders: Leveraging Limited Data in
Resource-Constrained Healthcare ............................................................................................................................. 109

G.Uma Devi, Balajee Maram

Bayesian Analysis of Tuberculosis Patients: Their Knowledge and Awareness ...................................................... 115
Achinta Saikia, Manash Pratim Barman, Bipin Gogoi, Monjit Protim Changmai

Explainable Machine Learning for Nomophobia Prediction: Insights through SHAP Analysis .............................. 121
Yashasvi Chhaliya, Palak Sharma, Tapas Si, Ashutosh Singh

Healthcare Seeking Behavior of Tuberculosis Using Logistic Regression Model ................................................... 127
Achinta Saikia, Deba Kumar Baruah, Diganta Kalita

Dynamics of Workfunction Engineering on AlN/GaN MOSHEMT for Future LNA Applications ........................ 131
Gauri Deshpande, J. Ajayan, Sandip Bhattacharya, Lavanya Repaka

Towards Unified Metaheuristic-Deep Learning Architectures for Cross-Domain Healthcare Diagnostics ............. 136
G.V. Sriramakrishnan, Balajee Maram

Design and Development of Raspberry Pi Based ArUco Marker Detection for UAV Precision Landing .............. 142
Leichonbam Prity Devi, AS Themvinah, Angom Buboo Singh, Dairilshing Katrimsha Tarao
Thokchom Chittaranjan, Salam Surjit Singh

Study of Optical Flow Sensor for Non-GPS Environment for Micro-Category UAV Application ......................... 148
Dhaneshori Sougrakpam, AS Themvinah, Chingkhei Thounaojam, Dairilshing Katrimsha Tarao
Thokchom Chitaranjan, Salam Surjit Singh

Analyzing Data for the Internet of Things in Autonomous Vehicle Networks Using Edge Computing
and Machine Learning in Real-Time ........................................................................................................................ 154

Bakkiyaraj Kanthimathi Malamuthu, P. Deepalakshmi

Applying AI-Based Threat Detection Systems to Secure Distributed Iot Networks and Real-Time Data
Transmission in Edge Computing and Cybersecurity ............................................................................................... 160

Shamshad Ahmed Khan, Faiz Ahmed Khan, Sathiyandrakumar Srinivasan

Context-Aware MQTT Framework for Autonomous Medical Actuation in Emergency Scenarios ........................ 166
Saptarshi Banerjee, Soumyajit Hazra, Samit Karmakar, Malay Gangopadhay

Computational Intelligence: Machine Learning for Stock Market Prediction with Reference to HDFC
Bank Ltd .................................................................................................................................................................... 172

Pawan Sharma, Yogesh Kumar Jakhar, Jagriti Gupta, Bilal Ahmed, Ruchi Jain, Shailja Khanduri
Rajni Beniwal



Design and FPGA Implementation of an Optimized 4×4 Reversible Multiplier with Balanced Design
Parameters ................................................................................................................................................................. 176

Mihir Lal Saha, Anamitra Roy, Anushmita Das, Ahana Talukder, Agnik Maity, Antarik Sinha

Application of High-Throughput and Low-Latency for Hybrid Edge-Cloud Computing: Advancing
Smart City Real-Time Data Processing .................................................................................................................... 182

V. Saravanan, Gutta Venkateswarlu, G. Sasikala, Hebatullah Awwad, Babitha Lincy, Vemuri Nitin

Convolutional Neural Network-Based Bird Sound Detection in a Forest Area with Reference to the
Argumentation of Data .............................................................................................................................................. 188

Amritangshu Das, Murari Shaw

Healing with Waves: Metamaterials Across Different Frequency Bands ................................................................ 192
Kaankshita Ghosh, Sutapa Ray

Integrihire: Combating Online Recruitment Scams with Groq-Powered Intelligence ............................................. 198
Sreejani Banik, Aditya Narayan Dikshit, Rajib Ghosh

Impact of Voice-Based Search Queries on Paid Ad Rankings in Digital Marketing Campaigns ............................ 203
Arvind Nain, Ravneet Kaur, Kanika Rawat, Srinivas. D, Piyush Kumar, Prasenjeet Samanta

Sustainable Business Models Powered by AI and Blockchain ................................................................................. 210
Md. Arshad Ur Rahman, Praveen Singh, Karthik Kovuri, Prateek Negi, Kirti Udayai, Vasim Ahmad

Performance Improvement in Intrusion Detection Systems Based on AI-Driven Models with
Addressing Class Imbalance for Enhanced Accuracy .............................................................................................. 216

Harshit Kohli, Ashish Ghimire, Mohit Menghnani, Sathesh P. Sivashanmugam

Designing of an SoC Bus Bridge IP AXI-Stream to APB Bridge with Multi-Peripheral Controllers ..................... 222
K. Pandiaraj, G. Laalasa Chowdary, T. Govardhan Reddy, E. Ashok Kumar

Smart Agile Planning: A Knowledge-Grounded Multi-Agent Framework .............................................................. 227
Archita Dasgupta, Saikat Dutt

DC Performance Benchmarking of Core-Insulator Embedded Junctionless NSFETS for Low-Power
Logic Applications .................................................................................................................................................... 233

K. Mamota Devi, Anisha Samanta, Arun Kumar, Ashraf Maniyar, Pukhrambam Puspa Devi

A Four-Port Graphene-Ceramic-Based Silicon Dioxide Antenna with Beam Steering Capability for
Terahertz (THz) Applications ................................................................................................................................... 238

Nalluri Prophess Raj Kumar, Shaik. Nannu Saheb, K. Suresh Babu, T. Srinivasa Reddy

TeaNet-YOLOv8: Advancing Precision Tea Bud Detection Through Optimized YOLOv8m ................................ 243
Rajat Amat, Anurag Sahoo, Mourina Ghosh

AQUA-SENSE: Integrated Environmental and Acoustic Sensing for Underwater Vehicle Surveillance ............... 249
Rajat Amat, Anurag Sahoo, Mourina Ghosh, Amitava Nag, Robin Pathak

On-Chip vs. Off-Chip FPGA Acceleration for Embedded Neural Networks ........................................................... 255
Obed K. Allotey Babington, N. Amanquah

Real-Time Attendance Tracking Using Face Recognition with Automated Email Alerts and Analytics
Dashboard ................................................................................................................................................................. 261

Ch. Anuradha, Bhrugumalla Eswar Sri Sai, Karakatla Chakradhar, Yellamali Jaichand



Dynamic Modelling and Control of a Multi Zone Thermal Management Systems for Electric Vehicles
Using Matlab Simulink ............................................................................................................................................. 267

Sathya Narayanan Velmurugan, Gopinadh Reddy Tadi, Bhoomika Uppara, Sujith Galla

High-Efficiency Tunable Terahertz Metamaterial Absorber Based on Dumbbell-Shaped Vanadium
Dioxide Resonator ..................................................................................................................................................... 273

Ashish Kumar Sarangi, Sraddhanjali Mohapatra, Sudhansu Sekhar Singh, Bikash Ratan Sahoo
Dinesh Kumar Dash

A Survey on Paraphrase Detection in Medical Field Using Deep Learning ............................................................. 278
Aishani Kundu, Anupam Mondal

Design and Implementation of a Keystroke Capture System for Malware Behavior Analysis ................................ 284
Km Meenaskhi, Shashi Saurabh Kumar, Deepshikha Bhargava

Fast-Locking PLL with Adaptive Loop Bandwidth Using Tri-Stage Glitch-Free PFD ........................................... 290
R. S. Rahul, Mohan M. V. Sathwik, Athul K. Alias, N R Sivaraaj, Abdul Majeed K K

Robust License Plate Detection and Recognition in Adverse Weather Using Drone-Captured Data and a
Hybrid YOLOv8-Swin-BiFAN Framework ............................................................................................................. 296

Manish Mathur, G. Uma Devi, Shivam Chauhan

Sign Language to Multilingual Text Translation Using EfficientNet ....................................................................... 302
SathyaNarayanan Velmurugan, Vaddarapu Anitha, P. Jagadeesh Sai Chowdary, M.V.Sai Chaitanya

A 40 GHz Low-Power Variable-Gain Low Noise Amplifier in $28-\text{nm}$ CMOS Process ........................... 308
Harshith Reddy, Pankaj Arora

Designing a Testbed for Neural Network Operations on an FPGA Using VHDL ................................................... 314
Kwadwo Ansong Annor, Nathan Amanquah, Kojo Nyarku Baidoo, Oracking Amenreynolds

Performance Comparison of SIW Antennas with Cavity-Backed Structures and Integrated Symmetrical
Slots for Satellite Communication Bands ................................................................................................................. 320

Srijita Chakraborty, Priyajit Dey, Ritam Singha, Soumodip Garai, Samiran Kundu, Abhijit Banerjee
Malay Gangopadhyay, Mrinmoy Chakraborty

Adaptive and Compressed Sensing Modulation Techniques for Maximizing Cognitive Radio Network
Performance .............................................................................................................................................................. 326

Deepak Upadhyay, Nookala Venu, Rashmi Sharma, Shivendra Varshney, Abhishek Pandey
Deepesh Tamrakar

Third Eye for Blind Person Using Raspberry Pi and Send Data to the Caretaker .................................................... 333
Nidhi Singh, Aniket Kumar, Shreya Bhagat, Komalpreet

Suppression of Higher-Order Harmonic Distortions in Rectangular Microstrip Antennas Through
Optimized Single-Slot Design .................................................................................................................................. 339

Srijita Chakraborty, Koushiki Ghosh, Srijan Bhattacharya, Malay Gangopadhyay, Anirban Chattopadhyay
Mrinmoy Chakraborty

Real Time Animal Behaviour Monitoring Using Computer Vision Techniques ..................................................... 344
Mohammed Elmir, Stephen Nii Adu Tagoe, Nathan Amanquah

Reconfigurable Platform for Tracking and Controlling Autonomous Vehicles in Fleets ........................................ 350
Douglas Lustosa, Mateus G. Francisco, Joelmir M. Teixeira, Andre C. Hernandes, Janier Arias-Garcia
Jones Yudi



Energy-Efficient Clustering and Latency-Reliability Trade-Off Optimization in Underwater Wireless
Sensor Networks Using a Hybrid Hierarchical Chimp Optimization Algorithm ..................................................... 356

Neha Kumari, Mohit Sajwan

Testbed Implementation for Performance Evaluation of Contention Based MAC Protocols .................................. 361
Arnav Agrawal, Sarsij Tripathi, Raghavendra Pal, Arun Prakash

Automated Thyroid Nodule Segmentation in Ultrasound Images Using U-Net with ResNet34 Encoder
on the DDTI Dataset ................................................................................................................................................. 366

Akshat Kumar, Sujata Swain, Smitirekha Behuria, Anjan Bandyopadhyay

Deep Learning Based Video Conferencing Application with Facial Emotion Detection ........................................ 372
Shivam Singh, Jyoti Khandelwal, Akanksha Chaturvedi, Sanjog Arora, Ankur Kumar

Hybrid Quantum–Classical AI Framework for Parkinson's Disease Prediction ....................................................... 377
Anjan Bandyopadhya, Pritam Sarkar, Sujata Swain, Ipsita Paul, Deependra Singh, Mousumi Ojha

Smart Indoor Air Quality Monitoring Device with Automated Threshold-Based Control ...................................... 383
Sougata Banerjee, Tapas Si, Divyansh Sachdev, Tejas Kharkar

Bio-Inspired Spiking Neural Networks for Energy-Efficient Anomaly Detection in Wearable Embedded
IoT Devices: A Federated Learning Approach ......................................................................................................... 389

Chetany Kalaneya, Rohit Kumawat, Gaurav Ganguly

A New DTMOS MOS-C Implementation of Fractional-Order Low-Voltage Low-Power
Differentiator/High-Pass Filter ................................................................................................................................. 394

Manoj Kumar, Bhawna Aggarwal, Maneesha Gupta, Lalit Kumar Dabi, Ruchita Gupta

AI-Driven Framework for Enhancing Digital Well-Being through Smartphone Usage Monitoring
Among University Students ...................................................................................................................................... 400

B. Renugadevi, Sanjay D, Selvaganesh M, Vitchu R, Kavirethinam C, Sujithran G

Blockchain-Based GST Filing Support System for Small-Scale Industries ............................................................. 406
M. Muthuselvi, M. Prakash, Kousik P

Doping Variability Modeling in 2D Material Channel FETs Using Artificial Neural Network .............................. 412
Kousik Bhunia, Vandana Sinha, Sumit Saha

AI-Driven Smart Water Bottle with Adaptive Temperature Control ....................................................................... 418
Shriram S, SenthilKumar D, Rohini G

Towards Minimal-Telemetry VM Rightsizing: A Lifecycle-Anchored Morphology Approach ............................. 423
Sarnaavho Pal, Shirsendu Roy, Deepsubhra Guha Roy, Piyali Datta

A Novel Deep Learning Framework for Enhanced Multispectral Palm-Print Recognition ..................................... 429
Poonam Poonia

A Comparative Study and Evaluation of 64-DP-QAM and 128-DP-QAM Modulated Signals in
High-Capacity Long-Haul Optical Transmission ..................................................................................................... 433

Sheela Rani, Sukhbir Singh, Satya Prakash Singh

Design of Reversible Logic–Based Hybrid Adders for Low-Power VLSI and Quantum Applications .................. 439
Shatavisha Dasgupta, Sourav Pandey, Debjit Roy, Agnik Maity, Antarik Sinha, Mihir Lal Saha



Evaluating Local Deep Learning Models and Cloud AI Services for Scalable and Efficient Image
Analysis ..................................................................................................................................................................... 445

Abhishek Kumar, Kamaljeet Singh, Sachin Ahuja

Utilizing Large Language Models for Alzheimer's and Bipolar Disorder Prediction .............................................. 451
Vikas Kamra, Siddhii Jain, Vansh Puri, Nikhil Dhaila

Formal Verification of Fault-Prone Multi-Robot Consensus System with Switching Dynamics ............................ 457
Ruchika Bhardwaj, Dmitry Malyshev, Larisa Rybak, Narendra Kumar Dhar

An Edge-AI and IoT Based Predictive Maintenance Device for Electric Motors via Multi-Modal Sensor
Fusion ........................................................................................................................................................................ 463

Shopan Dey, Sougata Banerjee

An Experimental Study of Application of Edge AI for Accelerated Computation .................................................. 469
Sougata Banerjee, Gaurav Ganguly, Sourav Kumar, Shopan Dey

MEMLOCKER: A CMOS-Memristor Based Obfuscation Unit .............................................................................. 475
Adithya P, Balaji K, Avinaash SK, Vetriveeran Rajamani

Recent Advancements in Loan Eligibility Prediction with Ensemble Models and Explainable AI ......................... 481
Rohit Kumar Singh, Swapnil Srivastava, Aarish Khan, Abhinav Sharma, Aditya, Arpan Singh

Detection of Parkinson's Disease Using Deep Learning: A Review ........................................................................ 487
Rohit Kumar Singh, Swapnil Srivastava, Abhi Verma, Aditya Choudhary, Ishika Malik, Anmol Dhiman

Hybrid Centrality and Temporal Dynamics Framework for Identifying Influential Nodes and Predicting
Links in Complex Networks ..................................................................................................................................... 493

S Venkata Rao, DVH Venu Kumar

Groupers and Morey Eel (GME) Optimization of Energy-Efficient Routing Protocol in Underwater
Wireless Sensor Networks ........................................................................................................................................ 499

Neha Kumari, Mohit Sajwan

Precision Brain Tumor Detection Using Fuzzy C-Means and SVM on MRI Data .................................................. 506
Pravesh Kumar Bansal, Uma Devi, Subhasis Misra

Design and Analysis of a Compact CPW-Fed Planar Antenna with Wideband Characteristics for Sub-6
GHz MIMO Applications ......................................................................................................................................... 511

Rahul Kumar Garg, Satvik Mathur, Himanshu Jangid, Ajay Prakash, Rahul Porwal

Integration of Decoy-State and MDI-QKD with PQC Authentication Using FALCON Signatures for
Secure Quantum Infrastructures ................................................................................................................................ 515

Upasana Tripathi, Ritu Raj Singh, Parul Garg

IoT-Based Smart Energy Meter with Theft Detection Using ESP32 ....................................................................... 520
Sukhwinder Singh, Gurwinder Singh, Yuvraj Singh, Nidhi Singh

Predicting Employee Performance in the Healthcare Industry Using Machine Learning Models: The
Role of Artificial Intelligence Adoption ................................................................................................................... 526

Sivanarulselvan S, Srinivasa kumar V

Convolutional Autoencoder Framework for Anomaly Detection in Cloud Data Centers ........................................ 532
K. Kannan, Vishalini J A, Sanjai M, Shruthi D, Rogith G



Edge Computing with CNN-RNN Hybrids for Autonomous Vehicle Object Detection and Tracking ................... 538
R. Vani, Manimaran P, Muthumareeswari M, Panparasu P, Rishikanth S

A Unified WaveGAN Framework for Marine Mammal Call Synthesis and Classification Conditioned
on Ambient Features ................................................................................................................................................. 544

A K N Balaji, Z Mary Livinsa, R Kumudham

Accurate Braintumor Detection with NeuroMS-ViT: A Transformer Based Multi-Scale Architecture .................. 550
Srinidhi S, Keerthika P

Self Replication Mode for Network Intrusion Detection of Imperative Node Evaluator ......................................... 557
B. Sarvesan, R. Elankavi, Potli Harshavardhanreddy, G Jahnavi, Penakalapati Harsha Vardhan
Bayatapalle Jahnavi

Spatiotemporal Deep Learning for Flood Forecasting and Early Warning Systems in Coastal Cities .................... 564
K. Sivakami Priya, Sabari S, Santhosh A, Shripranavi P, Sree Vishnu R

Trustless and Incentivized Federated Learning with Blockchain and zk-SNARKs: A Design-First
Framework for Privacy-Sensitive Domains .............................................................................................................. 570

Anurag Anand Duvey, Chandrashekhar Goswami, Amit Kumar Goel

Hybrid Multi-Entity Reinforcement Learning Approach for Intelligent, Scalable Career Path
Recommendations in Alumni Networks ................................................................................................................... 576

Apurba Nandi, Pratyay Ghosh, Sandip Mandal, Arijeet Ghosh, Avik Kumar Das, Sangita Dutta

Design and Simulation of SSSR and CSRR Loaded Array Antenna for 6G Applications ...................................... 582
Smrity Dwivedi

MindWatch: Next-Generation Wearable Framework for Stress Monitoring and Prediction ................................... 587
Akash Mondal, Arijeet Ghosh, Sudipta Dey, Sandip Mandal, Avik Kumar Das, Sangita Dutta

Federated Learning in Natural Language Processing: A Comprehensive Review of Theories,
Architectures, and Optimization Strategies .............................................................................................................. 593

Kawaljit Kaur, Reeti Jaswal

Performance Enhancement of Junctionless-Nanowire FeFET Through Gate-Control Design ................................ 599
Mandeep Singh, Manas Baiswar, Tarun Chaudhary, Balwinder Raj, Ashish Maurya, Satish Chandra

Development of a High-Gain Ceramic Mimo Antenna for Mm Wave Communication Supporting Smart
City and Rural Broadband Infrastructure .................................................................................................................. 605

Vijayashree G C, Harshitha E, Nandu S, Nagesh K N, Vivek Singh, Ajay Kumar Dwivedi

Machine Learning Driven Insights into Workforce Performance ............................................................................. 611
Rajni, Sourav Chakraborty, Dipta Mukherjee

Highly Sensitive Transmission-Mode Fiber Bragg Grating Interrogation Technique Based on
Wavelength-to-Power Mapping ................................................................................................................................ 617

Chiranjit Ghosh, Atla Pooja, Shaik Sajith Basha, Korikana Ranjith Kumar

Blockchain-Enhanced AI Framework for Secure Industrial Predictive Maintenance .............................................. 623
Lakshmi Sirisha Veturi, Rahamatunnisa Shaik, Mukesh Chinta

Intelligent Waste Classification and Segregation Using Deep Learning and IoT .................................................... 629
Ajay Raghav, Parul Sood, Paravdeep, Uday Partap



Nyx: An Extractive Text Summarization Framework Using TF-ISF and Graph-Based Sentence Ranking ............ 635
Pulkit Dwivedi, Preet Kamal, Mansi Kajal, Nikita Rattan, Namit Chawla

ResInjectNet: A Lightweight Noise-Robust CNN for Medical Image Classification .............................................. 640
Anshu Singh, Maheshwari Prasad Singh

Design and Implementation of 4-bit ALU Using 90nm CMOS Technology ........................................................... 646
Vishal Sanjay Raju, Karthi Pradeep

Predictive Modeling of Rice Yield Using Climate Anomalies with XAI and LLM-Assistance .............................. 652
Neeraj Jaiswal, Kulvinder Singh, Sonu Choubey, Surab Ghosh

Investigation of Higher Order Sectorization Techniques for Enhancing Spatial Reuse and Network
Capacity in 6G mmWave Environments .................................................................................................................. 658

Mridul Gupta, Alankrita Aggarwal, Pardeep Singh, Stuti Bhatt, Javed Wasim, Karuna Kumari

ML-Powered Mobility Prediction and Handover Optimization for 6G Ultra-Dense Networks ............................... 664
Mridul Gupta, Alankrita Aggarwal, Pardeep Singh, Stuti Bhatt, Javed Wasim, Karuna Kumari

An Automated Transfer Learning Enabled Approach for Cervical Cancer Detection ............................................. 670
Raj Kumar, Samridhi Rawat, Jaya Jagriti, Shivan Kumar

HD-SPWM Based Control of a Seven-Level Reduced Switch Inverter for DER Applications ............................... 676
Shubhajit Pal, Rishiraj Sarker

Wireless Rechargeable Sensor Networks: A Comprehensive Review of Static Sensor Charging
Techniques ................................................................................................................................................................ 681

Saheli Deb, Sayan Chatterjee, Angshuman Khan, Rupayan Das, Kajari Sur, Subhabrata Sengupta

Designing a Low-Latency Data Transmission System for Mobile Wireless Sensor Controls Using
Optimized Communication Protocols ....................................................................................................................... 686

G. Ramkumar

Exploration on Mobility Extraction Anomalies in Pentacene Organic Transistors via Silvaco TCAD
Based Simulation ...................................................................................................................................................... 693

Indranil Maity, Arijit Mondal, Ankit Biswas, Malay Gangopadhyay

Design and Analysis of Quad Circular Ring Reconfigurable Rectangular Stub Antenna for C Band
Applications .............................................................................................................................................................. 699

Bhetalam Naga Sai Teja, Rangarao Orugu, Manikonda Venkateswararao

Analysis of Power and Delay of Memristor-Based Xor and Xnor Circuits in SCL-180Nm .................................... 704
Sanket Saxena, Manoj Kumar Yadav, Ashish Kumar Singh, Dinesh Singh, Anoop Sriwastav
Abhishek Kumar

Design and Analysis of Compact Antenna Array for Advanced 5G, V2X Wireless Telemetry Satellite
Applications .............................................................................................................................................................. 709

Nabankita Majumder, Arun Raj, Durbadal Mandal

Visual Intelligence for Indian Sign Language: Techniques and Trends in Recognition .......................................... 715
Subhadip Chandra, Gourab Bandhu, Shreya Ghosh, Prasanjeet Dutta, Soumik Saha

Fake News Prediction Using AI, ML and NLP Models: A Congregation of Novel Techniques ............................. 721
Rohit Kumar Singh, Swapnil Srivastava, Shubhangi, Tanvi, Anshika Chaudhary, Preet Kumar



Integrating Attention Mechanisms into 3D U-Net for Improved Brain Tumor Segmentation ................................. 727
Raj Kumar, Harsh Kumar Sharma, Subhrajit Majumder, Nikhil Mankotia

Implementation of PQC Based CRYSTAL Kyber Algorithm for Data Encryption in Web-Based ERP
Systems ..................................................................................................................................................................... 733

Kajal Kumari, Archi Danva, Divya Bhola, Sandeep, Ritu Raj Singh

Enhanced Switching and RF Performance in Extended Source Heterojunction Tunnel FETs for
Next-Gen Electronics ................................................................................................................................................ 738

Ashish Kumar Singh, Ramesh Kumar, Manoj Kumar Yadav, Ekta Goel, Varun Mishra

Thermally Activated Ionic Transport and Nondebye Relaxation in $\text{AgI}-\text{Ag}_{2}
\mathrm{O}-\text{SeO}_{2}-\text{MoO}_{3}$ Mixed Former ............................................................................. 742

Arnab Palui, Angshuman Khan, Uttam Narendra Thakur, Soumya Sen

Secure Smart Healthcare System: An Approach Using Blockchain ......................................................................... 746
Santanu Basak, Angshuman Khan, Aadityaa Gour, Kriti Kumari

Deep Learning Based Visual Seed Quality Inspection and Plant Disease Prediction .............................................. 752
Arghyadip Adhikary, Debjit Ghosh, Suman Khan, Abheek Gupta, Dipta Mukherjee

Seasonal Dynamics and Long-Term Trends of Aerosol Optical Depth and Particulate Matter Using
Multi-Source Analysis: A Case Study of Jaipur, Rajasthan ..................................................................................... 760

Aman Yadav, Ajay Singh Jethoo, Shivam Chauhan, Kaushlandra Bairwa, Sheikh Abbas Muhammad

Resistive Switching and Flexibility in $\text{BaTiO}_{3}$ Device for Non-Volatile Memory
Application* .............................................................................................................................................................. 766

Anita Khichar, Arnab Hazra

Two-Bit Cube Calculator Using Vedic Formula for Application-Specific Integrated Circuits ............................... 769
Vaseem Ahmed Qureshi, Arnab Palui, Soumya Sen, Sasthi Charan Hens, Santanu Basak, Rupayan Das
Uttam Narendra Thakur, Angshuman Khan

Text Recognition Approaches: A Review of Trends, Models, and Future Directions ............................................. 775
Arnab Chakraborty, Kanu Sakha Ghosh, Parthiv Biswas, Nakshatra Ghosh, Rupayan Das
Angshuman Khan

Real-Time Multilingual Threat Detection: AI-Powered Voice and Text Analysis for Women's Safety ................. 781
Dorothy Biswas, Hriday Banerjee, Kushal Das, Sourav Kumar

Unified AI Models for Network Intrusion Detection and Deepfake Forensics: A Comprehensive Survey ............. 787
Aastha Sinha, Chetan Yadav, Debajyoti Chatterjee, Abhijit Sinha

AgroFog+: Integrated IoT and AI System for Smart Greenhouse Management ...................................................... 793
Shibagni Bhattacharjee, Raj Krish, Debajyoti Chatterjee, Suchanda Chatterjee

Design and Analysis of Wireless Power Transfer for Electric Vehicle Applications ............................................... 799
Ashish Kumar, Suknesh Kumar, Swapnil Srivastava, Aayushi Gupta, Rahul Singh

A Wideband RF Integrable MIMO Antenna Operating at 122 Ghz for 6G Wireless Applications ......................... 804
Parveez Shariff B G, Praveen Kumar, Deepthi Mariam John

Internet of Things (IoT) Based Intelligent Harmful Animal Detection System for Residential Land
Monitoring ................................................................................................................................................................ 809

Souvik Saha, Dipanwita Sadhukhan, Indraneel Mukhopadhyay, Sayak Pramanik, Uttam Jangid



Compact 12-Element Circular MIMO Antenna Array with Passive Geometric Isolation for Triple-Band
5G .............................................................................................................................................................................. 815

Nihal Singh, Parth Singh, Aryahi Srivastava, Manish Jaiswal, Raj Gusain, Anurag Vidyarthi

Prediction of Transmission Line Fault Using Artificial Neural Network ................................................................. 821
S Karthika, R Mythili, K Nandhini, C Gnanavel, J Selva Ganesh

Comparative Study of $\text{Al}_{{2}} \mathrm{O}_{3}$-Based High-${\kappa}$ MOS Capacitors
with Different Gate Metal ......................................................................................................................................... 827

Dev Bhatia, Shivani Sharma, Rishibrind Kumar Upadhyay

Optimized Hybrid Insulating Oils for Advanced Transformer ................................................................................. 831
T. Barathkumar, R. Lal Raja Singh, M. Shalini, R. Vineth, M. Muneeswaran

Hybrid Grey Wolf-Fuzzy Logic Controlled ZETA Converter for Efficient PV-Battery Energy
Management .............................................................................................................................................................. 837

R Thamizharasan, Krithik Roshan M L, Mohammed Harris J A, Roshan Joshwa J

Performance Evaluation of Direct-Mapped and 2-Way Set Associative Caches in a Custom 16-Bit
Processor ................................................................................................................................................................... 843

Prathamesh Bhide, Prashant Kharote

Cryogenic Temperature Investigation of (InGaAs/InP)Heterojunction Tunnel FETs for Analog and RF
Applications .............................................................................................................................................................. 849

Soumya Sen, Mamta Khosla, Ashish Raman, Angshuman Khan, Uttam Narendra Thakur, Arnab Palui

MindMesh: Intelligent BMI Systems for Real-Time Applications in Rehabilitation and Smart
Automation ................................................................................................................................................................ 854

Sikhar Verma, Hriday Banerjee, Sanket Raj Chauhan, Sourav Kumar

Influence of Biomolecule Dielectric Variation on Analog Parameters of Trigate Junctionless FET for
Biosensing ................................................................................................................................................................. 860

Prity Bharti, Sandeep Singh Solanki, Deepti Gola

Design and Comparative Analysis of in-Memory Logic Operations Using Stt-Mram with Multi-Sense
Amplifier Architectures ............................................................................................................................................ 864

Shaktivel R, Nischith N Shetty, Sukruth Raghavendra R, Suhas N

Design and Analysis of Vertical Cavity Surface Emitting Laser (VCSEL) for High-Power and
Thermally Stable Operation ...................................................................................................................................... 869

Swastik Kumar Sahu, Kaushik Mazumdar

A Deep Learning-Based Approach for Plant Disease Detection .............................................................................. 875
Santanu Basak, Angshuman Khan, Yashwant Vashisht, Yogendra Singh, Ravi Sharma

Automated Overspeed Vehicle Detection and Number Plate Recognition Using Deep Learning ........................... 879
Santanu Basak, Angshuman Khan, Jitendra Tulswani, Uttam Jangir, Aryan Yadav

Tensorflow, Computer Vision, and Edge Ai-Based Face Recognition Attendance Monitoring System
Using Raspberry Pi 5 ................................................................................................................................................ 884

Prashant Ranjan, Sagarika Ghosh, Shashank Rai, Subhranil Baul, Sumit Sharma, Jayant Vaibhav
Abhishek Kumar, Ajay Prakash, Gagandeep Singh Shekhawat



Performance Assessment of Gate-Stacked Junctionless Trigate FinFET With Multi-Material Work
Function Engineering ................................................................................................................................................ 889

Shubhda, Rishu Chaujar

Techno-Economic Analysis of Roof Top Solar Power System Design .................................................................... 894
Ulfat Zarin, Abdullah Al Nayem, Rubell Sen Goopta, Shubhajit Pal

Rapid and Non-Destructive Approach for Discrimination and Classification of Various Apple Age
Categories Post-Harvest ............................................................................................................................................ 899

Vaseem Ahmed Qureshi, Sasthi Charan Hens, Arnab Palui, Santanu Basak, Soumya Sen, Angshuman Khan
Uttam Narendra Thakur

Satellite Data Based Agro-Climatic Zonal Thermal Climate Index Development ................................................... 904
Dipta Mukherjee, Biswajoy Chatterjee, Shivam Chauhan, G.Uma Devi

Advanced Mediapipe Enabled Sitting Posture Detection and Correction Model ..................................................... 909
S Vaibhav Krishna, Biplab Das, R Deepak Kumar

Explainable AI for Lymphography Prediction: A SHAP-Based Approach ............................................................. 914
Akash Deep Kumar, Tapas Si, Utpal Nandi, Saurav Mallik

Ultra-Wideband and Angularly Stable Metasurface Absorber Based on Graphene for THz Applications .............. 920
Surajit Sur, Rajarshi Bhattacharya, Jayasmit Ganda




