
2026 4th Odisha International
Conference on Electrical Power
Engineering, Communication and
Computing Technology
(ODICON 2026)

Bhubaneswar, India
20-21 February 2026

Pages 1–598

IEEE Catalog Number: CFP26ODI-POD
ISBN: 979-8-3315-7089-7

1/2



Copyright © 2026, 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: CFP26ODI-POD

ISBN (Print-On-Demand): 979-8-3315-7089-7

ISBN (Online): 979-8-3315-7088-0

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

Performance Analysis of Battery Powered DC-DC Buck-Boost Closed-Loop Converter with Dynamic
Load Conditions ............................................................................................................................................................ 1

Angel Babita. Muppidi, K. Vinoth, Hari Charan Nannam, Gottimukkula Koushik, Majji Sai Manohar

Design and Implementation of Network Camera Control by Human Face Tracking Based on Deep
Neural Network Module ............................................................................................................................................... 7

Amrarul Islam, Ifiok Otung, Muhammad Majid Hussain, Taiwo Okikiolu, Rehana Sarker, Amit Sarker
Hammad Nazir

Advanced PQ Controlled Shunt Active Filtering (APQ-SAPF) for Harmonic Mitigation and Power
Quality Enhancement in Microgrid Environments ..................................................................................................... 15

Mohammad Arsh Khan, Praveen Kumar Yadaw, Soorya Prakash Shukla, Rahul Mishra

Forecast-Driven Microgrid Cost Optimization Using the MAS-Hybrid Model ......................................................... 23
Bhabasis Mohapatra, Adithya Ballaji, Ritesh Dash, Binod Kumar Sahu, Swarnika Gupta

Application of Fuzzy Based Fractional Controller in a Wind Based Mutli-Generation System for
Frequency Control Analysis ........................................................................................................................................ 29

Jyoti Ranjan Padhi, Sabita Tripathy, Amit Kumar Sahoo, Sampurnna Hota, Tarakanta Jena
Manoj Kumar Debnath

Implementation of Artificial Neural Network in Solar PV Based Microgrid for Power Quality
Improvement ............................................................................................................................................................... 35

Anshuman Satapathy, Niranjan Nayak, Snehamoy Dhar

ALMS Based Reduced-Switch UPQC Integrated Bidirectional Converter Supported Electric Vehicle
Charging Station ......................................................................................................................................................... 41

Mrutyunjaya Mangaraj, Rishikesh Sreepathi

Ten-Switch UPQC Topology for Power Quality Enhancement in EV Charging with Bidirectional
DC-DC Integration using ALMS Algorithm .............................................................................................................. 47

Mrutyunjaya Mangaraj, Rishikesh Sreepathi

Leveraging Deep Transfer Learning on LULC Data for Efficient Solar Farm Planning ........................................... 53
Rasmita Dash, Madhusmita Sahu, Ujjwal Kumar Kamila

Attitude Tracking Control of VS System based on Adaptive FOPID Control Technique ......................................... 59
Akshaya Kumar Patra, Narayan Nahak, Girija Sankar Panigrahi, Manoj Kumar Debnath
Ramachandra Agrawal, Alok Kumar Mishra

A Technical Comparison on the Influence of Hybrid DC-DC Converters in Electric Vehicle Fast
Charging Infrastructure ............................................................................................................................................... 65

Sunam Saha, Santanu Mondal, Madhurima Chattopadhyay, Moumita Mukherjee

Analyzing and Enhancing the Efficacy of 1 MW GMR Solar Power Plant by Comparing the Data
Analysis Using PVSYST ............................................................................................................................................ 70

Sthita Prajna Mishra, Pandiri UshaRani, Subhasmita Swain, P.K. Das

Fuzzy Controller Based ZSI-DVR for Grid Connected PV Systems ......................................................................... 76
Suresh Kumar Annam, E. Shiva Prasad, G. Pandu Ranga Reddy, T. Sanjeeva Rao



Towards Clearer Measures of Generative AI Performance ........................................................................................ 82
Anshuman Behera

Performance Analysis of Magnetically Coupled Double Load Wireless Power Transfer System ............................. 87
Sushree S. Biswal, Pragyan P. Mohanty, Durga P. Kar, Satyanarayan Bhuyan

Conditions for Equal Efficiency in Multiple Receiver WPT System with Coupled Load Coils ................................ 92
Pragyan P. Mohanty, Sushree S. Biswal, Durga P. Kar, Satyanarayan Bhuyan

Fuzzy Logic Driven Kernel ELM Model with Gaussian Activation Function for Accurate Wind
Forecasting .................................................................................................................................................................. 96

Subhasmita Swain, P.K. Das, S. Nanda, S P Mishra

Advanced Deep Learning Approaches for Motion Artifact Removal in Camera-Based
Photoplethysmography Signal Extraction ................................................................................................................. 102

Dileep Kumar, Niraj Pratap Singh, Gaurav Verma, Nisha

AI-Driven Transient Stability Assessment of the IEEE New England 39-Bus System for Sustainable
Power Grids ............................................................................................................................................................... 108

Sheila Mahapatra, Niharika Agrawal, Renu Sharma

Random Forest Machine Learning Algorithm-Based Stability Analysis of Power System ..................................... 114
Sheila Mahapatra, Niharika Agrawal, Renu Sharma

Reduction of Electrical Resonance Using Non-Ideal Generalized Integrator .......................................................... 120
Rajiv Kundala, Mrutyunjaya Mangaraj

Design and Implementation of IoT Based Energy Monitoring System for Smart Energy Meters ........................... 126
Mayur Vaidya, Yash Sonje, Ritika Bhandari, Varad Joshi, Krutuja Gadgil, Sachin Shelar

Design of Metamaterial MSPA for Wireless Applications ....................................................................................... 132
Jayasukumari. I, Themozhi. G, Amali. C

AI-Enabled Microgrid for Effective Energy Management with Battery Health Monitoring ................................... 138
N. Sushma Devi, G. Dileep Kumar, S. Taraka Sanyasi Naidu, K. Padma, K. Manohar

AI-Enabled Microgrid for Effective Energy Management with Battery Health Monitoring ................................... 145
N. Sushma Devi, G. Dileep Kumar, S. Taraka Sanyasi Naidu, K. Padma, K. Manohar

Bio-Inspired Optimisation-Based Load Frequency Control for Sag-Swell Mitigation in Power ............................. 152
Monalisa Mohanty, Niranjan Nayak, Sujit Kumar Bhuyan

A Novel CQO-CFOA Empowered 3DoF Cascaded Control Strategy for Enhanced Frequency
Regulation in Multi-Area Restructured Power System Considering Practical Challenges ...................................... 158

Ranjan Kumar, Pranav Prakash Singh, Ashiwani Kumar, Abhishek

Adaptive Battery Management in Renewablepowered Microgrids with Wind-PV Integration ............................... 164
Rahul Anand, Kalpana Meena

Metaheuristic-Based Controller Design for Nonlinear Time-Delay Processes Using Tri Parametric and
Fractional-Order PID Structures ............................................................................................................................... 169

Samarjit Patnaik, Ayush Patel, Abhijit Dubey, Raja Bisoyi, Sudeep Ranjan Mishra, Vivek Tripathy

Advanced 1+PDN-Based ADRC Strategy for Coordinated Multi Area AVR-LFC System .................................... 175
Rajdeep Kumar, Raj Kumar Yadav, Ajit Kumar, Rajib Kumar Mandal



Coordinated Control of VSI Dead Angle ($\beta$) and Isolating Transformer Tap Changer for High
Power Grid Connected Solar PV Based Power Generation ...................................................................................... 180

Madan Gopal Sharma, Subir Karmakar, Bhim Singh

Enhanced dq-TOGI-PLL Based Dual-Mode VSC Control for Grid-Integrated PV-Battery-EV Charging
Systems ..................................................................................................................................................................... 186

Pavan Kumar Singh, Divyank Srivastava, Bhim Singh, Arunima Verma, Saurabh Mani Tripathi

Enhanced Energy Efficiency in EV Batteries Through Fuzzy Logic and PI Controller Integration ........................ 192
Bhabasis Mohapatra, Ritesh Dash, Renu Sharma, Binod Kumar Sahu

Hybrid XGBoost-ANN Model for Solar Radiation Prediction with High Spatial Resolution ................................. 197
Bongoni Naresh, Amit Kumar Yadav, M Meghana

An AI-Integrated Kalman Filter Approach for Realtime Dynamic State Estimation Utilizing PMU
Measurements ........................................................................................................................................................... 202

Suvraujjal Dutta, Alok Kumar Shrivastav, Sandip Chanda, Abhinandan De

An AI-Integrated Kalman Filter Approach for Real-Time Dynamic State Estimation Utilizing PMU
Measurements ........................................................................................................................................................... 210

Suvraujjal Dutta, Alok Kumar Shrivastav, Sandip Chanda, Abhinandan De

Recurrent Neural Network-Enabled Cyber-Tolerant Resilient Control of Nonlinear System ................................. 218
Vaishnavi Gupta, Aniket Karan Chaudhary, Dipayan Guha, Richa Negi

Comparative Study on Optimal Directional Overcurrent Relay Coordination Using Linear and
Nonlinear Approaches ............................................................................................................................................... 224

Raghvendra Tiwari, Devesh Jaiswal, Raj Kapur Kumar, Biranchi Narayan Kar, Roshan Chitranshi
Amiya Kumar Naik

Comparative Study on Optimal Directional Overcurrent Relay Coordination Using Linear and
Nonlinear Approaches ............................................................................................................................................... 230

Raghvendra Tiwari, Devesh Jaiswal, Raj Kapur Kumar, Biranchi Narayan Kar, Roshan Chitranshi
Amiya Kumar Naik

Comparative Analysis of Vanilla Reinforcement Learning vs Q-Learning in Smooth Path Planning
Strategies for Mobile Robots .................................................................................................................................... 236

Debaditya Majumdar, Soumya Ranjan Mahapatro, Sudhansu Kumar Samal, Basant Kumar Sahu

An Extensive Review of Techniques for Transmission Line Fault Detection .......................................................... 242
Basanta K. Panigrahi, Ankit Bhatt, Anshuman Bhuyan, Jyoti Shukla, Archana Panda
Subhendu Sekhar Sahoo

A Power-Matching-Based Testing of a Simulation Model of an Existing 40Kw Microgrid with
Measured Data .......................................................................................................................................................... 248

Aakarshan Pratik Chaurishi, Ashish Patel, Sumanta Pasari, Udayan Chanda

Modeling and Evaluation of a DMO-FOPIDN-Based Control Strategy for Solar Photovoltaic Systems ............... 254
Satyaprasad Mohapatra, Akshaya Kumar Patra, Sanjeeb Kumar Kar, Amaresh Gantayet, Anuja Nanda
Manoj Kumar Debnath

Evaluation of UOV/UOF Islanding Detection in a Grid-Connected 3-Phase Inverter Under
Unintentional and Intentional Islanding Scenarios ................................................................................................... 260

Alia Mahmoud, Qusay Salem



A Reliable Solar Water Pumping System Using an IFC-SOGI-Based Single-Phase Grid-Integrated
Dual-Stage PV-Fed PMSM Drive ............................................................................................................................. 266

Wazid Ali, Divyank Srivastava, Bhim Singh, Arunima Verma, Saurabh Mani Tripathi

Design, Simulation and Analysis of 2.8 kW, 28 V Permanent Magnet Synchronous Generator (PMSG)
for Aerial Application ............................................................................................................................................... 272

Vinod Kumar Vishwakarma, Shailendra Kumar Meena, Varsha Kumar Meena, Ezhil Thirumaran KS

Integrating Smart Contracts and Forecasting Models for Sustainable Energy Grids in India .................................. 278
A.S. Kannan, E. Baraneetharan, R. Venkatasubramanian, S. Sasi, S. Jeyanthi, B. Elamurugan

Optimizing Air Quality Predictions with Hybrid LSTM-QML Models for Urban Sustainability ........................... 284
Katuri Keerthi Naidu, N. Merrin Prasanna, Pabbati Swathi, Naresh Kumar Reddy Singareddy
Madakala Lakshmidevi

A High-Performance Fuzzy Logic MPPT for Solar PV-Powered Green Hydrogen Systems .................................. 291
Raj Kapur Kumar, Paulson Samuel, Biranchi Narayan Kar, Amiya Kumar Naik, Raghvendra Tiwari

Odia Vowel Recognition with Energy-Enhanced Hybrid Cepstral Features Using Deep Learning
Technique .................................................................................................................................................................. 297

Ishita Mohanty, Sumit Kumar Patra, Tanmay Pradhan, Mihir Narayan Mohanty

Enhanced Strategy for Multi-Area Power Scheduling of Hybrid Renewable and Thermal Power Plants
with a Pumped Storage Hydraulic Plant ................................................................................................................... 302

S. Kar, Deba Prasad Dash, Renu Sharma

Enhancement of Frequency Regulation in LFC with a Modified Fractional Controller in Multi-Area
Restructured Power Systems ..................................................................................................................................... 310

Abhishek, Ashiwani Kumar, Prabhat Kumar Vidyarthi

Decomposition-Based Convolutional Neural Network for Epileptic Seizure Detection .......................................... 316
Sebamai Parija, Subhashree Subudhi, Mrutyunjaya Sahani, Susanta Kumar Rout

An Efficient 2DoF Scheme for a Standalone Shipboard Hybrid Power System ...................................................... 322
Utkal Mehta, Banaja Mohanty, Kumarswamy Simhadri

An Indian Perspective of the Smart Grid Technologies in Power Transmission Sector and Energy
Storage ...................................................................................................................................................................... 327

Vikram Gandotra

Consensus Control of Multi-Agent System Using Backstepping Control ................................................................ 332
Aditya Narayan, Amit Anand, Dipayan Guha, Shubhi Purwar

Consensus Control of Multi-Agent System Using Backstepping Control ................................................................ 337
Aditya Narayan, Amit Anand, Dipayan Guha, Shubhi Purwar

Comparative Study of Conventional and Coupled-Winding Quasi-Z-Source DC–DC Converters for
High-Gain Renewable Applications ......................................................................................................................... 342

Shivani Jaysawal, M. Venkatesh Naik, Rahul Kumar

Ai Intergarted Smart Battery Management Systems for Sodium Ion Batteries Using Arduino and
Machine Learning ..................................................................................................................................................... 348

K. Priyaswi, K. Rama Sudha



Performance Analysis of a Solar PV Powered PMSM Drive Using P&O MPPT and NPC Multilevel
Inverter with SVPWM-Based Hybrid Vector-Scalar Control for Electric Mobility ................................................ 357

Debabrata Sahoo, M. Venkatesh Naik, Rahul Kumar

The Role of Cr₂O₃ HTL and Machine Learning to Boosting CIGSSe/CZTS Solar Cell Efficiency ....................... 363
Amrutham Manisha, Mandari Amulya, Raushan Kumar

Load Frequency Control in Standalone Microgrid Integrating Electric Vehicles with State of Charge
Control Using Marine Predator Algorithm ............................................................................................................... 368

Jasmine Hansda, Prakash Kumar Ray, Shiba Ranjan Paital

Implementation of MPPT Algorithms Control for Grid-Connected PV Inverter ..................................................... 374
Arpita Panda, Kumkum Mallick, Souvik Mondal, Riju Nandi, Arnab Ghosh

Robust Load-Frequency Control in a Single-Area Power System Under Renewable Disturbances: H∞
Versus Deep Reinforcement Learning ...................................................................................................................... 380

Jayita Saha, Shrabasti Batabyal, Pradip Karmakar, Aparajita Sengupta

Fault Diagnosis in Solar PV Systems Using Hybrid Machine Learning Models: Prediction and
Validation .................................................................................................................................................................. 386

Vadapalli Hepsi Sowjanya, Chidurala Saiprakash, Srikanth Velpula

Optimal Control of Rotary Servo System Using Deep Q-Learning ......................................................................... 392
Vinay Singh, Manjul Gautam, Richa Negi, Dipayan Guha

A Comprehensive Review on the Evolution and Optimization of Multilevel Inverter Topologies ......................... 397
Degala Akanksha, Moumita Saha

Data-Driven Cyber Attack Identification and Resilience Enhancement in DC Microgrids ..................................... 406
Sushree Samikshya Pattanaik, Rajesh Panda

Performance Assessment of Statistical and Machine Learning Models for Energy Demand and
Renewable Generation Forecasting .......................................................................................................................... 411

Jajjalya Bikash Kashyap, E S N Raju P

Intelligent Computing Based State of Charge Estimation Through Battery Management System
Considering Dynamic Temperature Variation .......................................................................................................... 418

Abhishek Sen Sarma, Arkadeep Ghosh, Rishik Bhaduri, Tusta Saha, Sourav Das

Pulse Amplitude Modulation (PAM) and Pulse Width Modulation (PWM) Using Real Voice Input ..................... 424
Niveda L, Pooja S, Rupa Mishra, Pritam Bhowmik

Grid Synchronization of Bidirectional EV Charger Using mMSTOGI-PLL Under Weak Grid Condition ............. 430
Debolina Pradhan, Afroz Akhtar, Suman Saha

A Modified Fractional Cascade Controller Based Frequency Regulation in Hybrid AGC Incorporating
Demand Response ..................................................................................................................................................... 436

Prabhat Kumar Vidyarthi, Abhishek, Ashiwani Kumar

The Role of Machine Learning to Increasing the Efficiency of CsFASnI₃ Perovskite Solar Cell ........................... 441
Mandari Amulya, Amrutham Manisha, Raushan Kumar

Ferquency Control in Two Area Micro Grid Using Optimized Neural Network ..................................................... 446
Niranjan Nayak, Prasantini Samal, Sujit Kumar Bhuyan



A Deep Learning-Based NOMA-OFDM System for 5G and B5G Wireless Communication Systems .................. 452
Seemanjali Sahoo, Arti M.K.

Sensitivity Analysis and Optimization of Hybrid Energy Systems Using Metaheuristic Approaches with
Techno-Socio-Economic Enhancement .................................................................................................................... 458

Ganesh Navnath Surwase, Ingudam Chitrasen Meitei, Rajkumari Malemnganbi Devi

Speech Analysis with Tunable Q-Factor Wavelet and Short Time Fourier Transformed Features for
Parkinson's Disease ................................................................................................................................................... 464

Ishan Ayus, Chandrashekhar Azad

Design of an Efficient Buck-Boost Converter Via Fusion of Bioinspired & Q Learning Optimizations ................ 470
Chandini Mutta, Arvind Kumar Prajapati, R. Hari Prasada Rao

Z-Score Based Fault Detection and Location in Microgrids Using PMU-Assisted Positive Sequence
Differential Currents Angle ...................................................................................................................................... 476

Chinmayee Biswal, Pravat Kumar Rout, Binod Kumar Sahu, Subhransu Ranjan Samantaray

Machine Learning Based Classification of Islanding Condition with Histogram of Oriented Gradient
Encoded Contour Images .......................................................................................................................................... 482

Basanta K. Panigrahi, Kumaresh Pal, Arjun Kumar, Subhadip Goswami, Jyoti Shukla, Archana Panda

An Enhanced Machine Learning Framework for Early Thermal Runaway Detection and Propagation
Mapping in Lithium-Ion Battery Modules ................................................................................................................ 488

Manav Agarwal, Paras Kaushik, Amiya Kumar Dash, Rojo Kurian Daniels

From Stealth to Signals: Practical Cyber-Attack Emulation and Lightweight Detection for Smart Grids .............. 494
Indu Sekhar Samanta, Pravat Kumar Rout, Sarthak Mohanty, Konneh Boakai Zinnah

Dynamic Control of V2G/G2V-Enabled Fast Chargers for Microgrid Voltage and Harmonic Stability ................ 501
Kumkum Mallick, Arpita Panda, Riju Nandi, Souvik Mondal, Arnab Ghosh

Experimental Investigation of Air-Gap and Coil Geometry Effects in Inductive EV Wireless Charging ............... 507
Prince Winston David, Ramesh Prabhu Srinivasan, Kesavan Murugesan, G. Sakthivel
Yogan Dhanush Mayandi Raja, Abdul Rahman Faisal Fakir Mohamed, Charupriya Gurusamy

A New Dynamic Reconfiguration Technique for Solar Powered EV to Improve the Power Extraction ................. 513
Prince Winston David, Prem Ganesh Kumar, John Raj Sethuraman, G. Sakthivel, Partha Sarathy Suresh
Palpandian Murugesan, Kesavan Murugesan

Electrical Characteristics of Photovoltaic Panels Under Partial Shading: Simulation and Experimental
Study ......................................................................................................................................................................... 519

Djamila Rekioua, Toufik Rekioua, Adel Oubelaid, Mohit Bajaj, Bhabasis Mohapatra, T. Yuvaraj

Robust Energy Management of Fuel Cell/Battery Electric Vehicles Under Source Faults ...................................... 525
Adel Oubelaid, Djamila Rekioua, Youcef Belkhier, Toufik Rekioua, Mohit Bajaj, Bhabasis Mohapatra

Space-Efficient Solar Energy Harvesting Through Smart Flexible PV Orientation Control ................................... 531
Gurukarthik Babu Balachandran, Prince Winston David, Santhiya Jayaraj, MadhuMitha Mani Kannan
Manjuladevi Palani Kumar, Muthu Eshwaran Ramachandran, Dharun Raja Thirupathi, Rajesh Babu S

GWO FOPID Based Regulated Multiple Output Flyback Converter ....................................................................... 537
Alok Kumar Mishra, Ramachandra Agrawal, Debashisa Samal, Sanjeeb Kumar Kar
Manoj Kumar Debnath, Akshaya Kumar Patra



GWO FOPID Controlled Cuk and SEPIC Converter Based PFR ............................................................................ 542
Alok Kumar Mishra, Lalit Mohan Satapathy, Jyoti Ranjan Padhi, Narayan Nahak, Manoj Kumar Debnath
Akshaya Kumar Patra

PQ Improvement with PSO Fuzzy PID Based SHAF .............................................................................................. 548
Jeevan Jyoti Mahakud, Alok Kumar Mishra, Sushanta Kumar Kamilla, Amaresh Gantayet
Manoj Kumar Debnath, Akshaya Kumar Patra

Fault Classification using Gramian Angular Difference Field Method with Optimization Assisted CNN
Model ........................................................................................................................................................................ 554

Jyoti Shukla, Rajendra Singh Bisht, Basanta K. Panigrahi, Archana Panda, Subhendu Sekhar Sahoo
Subhendu Pati

Efficient Network Intrusion Detection System Using TOPSIS Feature Selection and Lightgbm Model ................ 560
Umashankar Biswal, Suchintan Mishra, Saswati Mahapatra

DC-Link Voltage Stabilization for a Wind Energy-Based Shunt Active Power Filter ............................................ 566
Pradosh Kumar Mishra, Sarita Samal, Chitralekha Jena, Prasanta Kumar Barik, Alivarani Mohapatra
Lipika Nanda

Design and Analysis of a Footstep Energy Harvesting System Using Rack and Pinion Mechanism ...................... 572
Chakrababu Gundra, Naga Kota Reddy Chegireddy, Sandhya Rani Kunduru

Measurement Methods of Resistance Temperature Detector Based on ADCs of Microcontroller .......................... 578
Vikas Gupta, M. S. Pradeep Kumar Patnaik, Smita Pradhan, Subhransu Padhee

Intelligent Energy Management and Control of a Stand-Alone PV-Battery-Diesel Microgrid ............................... 583
Deepika Yadav, Ranjit Roy, Neha Gutam, Tahiti Roy

Optimal Scheduling of Renewable-Integrated Microgrid Using Markov Decision Process-Based
Security-Constrained Unit Commitment .................................................................................................................. 589

Rajesh Panda

Advanced DC Charging Framework for Two-Way Power Transfer Between Grid and Electric Vehicles ............. 594
R. Pradeep Sudha, G. Spandana, R. Preethi, B. Divya Deepika, P. Sirija, G. Inju Suprithi Yothikar

Optimized Smart Parking Management System for Urban Mobility ....................................................................... 599
Pritam Bhowmik, Rupa Mishra, Saranya S T, Pooja S

Experimental Study on an Unconventional Solar-Wind Integrated System ............................................................. 605
Moumita Deb, Shantanu Acharya

Control of Parallel Inverters Based Three-Phase Microgrid with Multiple Solar and Battery Sources for
Uninterrupted Electric Vehicle Charging ................................................................................................................. 610

Sarthak Mohanty, Shubhranshu Mohan Parida, Pravat Kumar Rout, Buddhadeva Sahoo
Konneh Boakai Zinnah, Indu Sekhar Samanta

Dynamic Performance Analysis of Current-Mode and Constant on-Time Control Techniques in DC-DC
Boost Converter ........................................................................................................................................................ 617

Abhirup Das, Ankush Nandy, Shilpi Saha

Design, Analysis and Control of a High-Efficiency Photovoltaic System Using a Three-Phase
Interleaved Boost Converter with Composite Energy Storage Devices for Electric Vehicle Charging ................... 623

Konneh Boakai Zinnah, Sarthak Mohanty, Shubhranshu Mohan Parida, Buddhadeva Sahoo
Pravat Kumar Rout, Indu Sekhar Samanta



Algorithm Foundation of Automatic Traffic Light Remote-Control System ........................................................... 629
Madhur Tayal, Sukhbir Singh, Rajesh M. Pindoriya

Performance Enhancement of Average Current Control of Boost PFC Converter for Electric Vehicle
Charging Applications .............................................................................................................................................. 636

Majhrul Israr, Sachin Chauhan, Biranchi Narayan Kar, Amiya Kumar Naik, Nitish Kumar Rajak
Paulson Samuel

Design and Implementation of an AI-Assisted Battery Management System for Reliable Multi-State
Estimation ................................................................................................................................................................. 642

Obbu Chandra Sekhar, D. Govind, Tirupathiraju Kanumuri

A Sustainable Design of a Portable RO Plant ........................................................................................................... 648
Mohith. M, Pratyush. S.J.S.M, Jayaprakash. A, Ganesh. M, Anjan Kumar Dash, Subramanyam. B

Dynamic Performance Comparison of PI and Predictive Controllers for Bidirectional DC-DC
Converters in Hybrid Energy Storage Systems ......................................................................................................... 654

Srinivas Punna, Deepak Bondaday, Prasanta Behera, Mohit Saxena, Anoop Lamba

Solar Irradiance Prediction Through Ensemble Learning Framework: A Case Study from India ........................... 660
Sakshi Shukla, Anshuman Dash, Sumanta Pasari

Spatiotemporal Solar Irradiance Forecasting Through a Hybrid GConvGRU-CNN Model .................................... 665
Sakshi Shukla, Sanyam Sanjay Jain, Sumanta Pasari

Mixture Probability Distributions for Renewable Energy Modeling: A Comparative Study of KDE and
Bayesian Approaches ................................................................................................................................................ 670

Sakshi Shukla, Alind Tyagi, Sumanta Pasari

Small-Signal Modeling and Control-Oriented Design of a Cascaded Bidirectional Dual Active
Bridge-Cuk Converter ............................................................................................................................................... 675

Chintala Govinda Raju, Laxmidhar Senapati, Sunita Oram, Pragnyashree Ray, Pradyumna Kumar Behera

Optimized Machine Learning Approach for Accurate Detection of Sub-Synchronous Oscillations in
Wind Turbines ........................................................................................................................................................... 681

Jawaharlal Bhukya, Venkanna Bhukya, Nutula Kranthi Reddy, Sameer P. Meshram

Simultaneous System Reconfiguration and Electric Vehicle Charging Scheduling for Loss Minimization
of a Practical Radial Distribution Network ............................................................................................................... 687

Soumi Nag, Sampriti Roy

A Scabale Orthogonal Latin Interleaved Approach for Power Improvement in PV Arrays During Partial
Shading ...................................................................................................................................................................... 693

Pradyumna Mallick, Renu Sharma, Kamal Lochan Samal

Review of Power System Load Models .................................................................................................................... 699
Saroj Kumar Mahapatra, Sunil Thomas

Hybrid Microgrid Stabilization Through Adaptive Virtual Inertia and Nonlinear Compensation-Based
Control Architecture ................................................................................................................................................. 704

Sarthak Mohanty, Buddhadeva Sahoo, Pravat Kumar Rout, Manoj Kumar Debnath

Resilient Sensorless Current Regulation Technique for SVPWM-Based Inverters Operating Under
Voltage Perturbations in DC Microgrid Wind Systems ............................................................................................ 710

Pravat Kumar Rout, Buddhadeva Sahoo, Sarthak Mohanty, Manoj Kumar Debnath



Comparative Analysis of Single, Dual, and Triple Phase-Shift Control Strategies for Dual Active Bridge
DC-DC Converters .................................................................................................................................................... 716

Jajjalya Bikash Kashyap, E S N Raju P

Binomial LMS Approach for Harmonic Estimation in a Hybrid Microgrid System ................................................ 722
Siddhanta Pani, Umamani Subudhi

Modeling and Simulation of Solar Powered EV Charging Circuit for Smart Grid Integration in G2V and
V2G Modes ............................................................................................................................................................... 728

Ram Kumar, Vimal Singh Bisht, Priyajit Dash, Sunil Sharma, Subhendu Sekhar Sahoo, Rishav Kumar Gupta

Day-Night Operation of a PV-Fed Simplified Multilevel Inverter for Harmonic Mitigation and Reactive
Power Compensation ................................................................................................................................................ 733

Nikhil Agrawal, Tirupathiraju Kanumuri, Anshul Agarwal, Devasuth Govind, Nitish Kumar, Anurag Das

Brown Bear Optimization-Based Error Minimization for Reduced-Order Modeling of Off-Grid
Microgrids ................................................................................................................................................................. 739

Richa Chaudhary, V. P. Singh, Akhilesh Mathur

Data-Driven Inertia Estimation in Power Systems: A Comparative Study of CNN, RNN, and TCN
Models ....................................................................................................................................................................... 745

Mahesh Srikar Gundavarapu, Shahbazuddin Syed, Altaf Q. H. Badar

Synchronization of Asynchronous Motors for Handling Highly Sensitive Rocket Payloads/Hardwares:
Modeling and Simulation .......................................................................................................................................... 751

Saladi ARVN Rao, R.A. Priya

Machine Learning for Electric Motor Drives: a Survey with Perspective on Deployment at the Edge ................... 757
Nabarun Dasgupta, Manoj Kumar, Vijaya Laxmi

A Versatile Single-Phase PV-Fed Inverter for Grid-Tied and Islanded Operation .................................................. 763
Shubham Tiwary, Ashish Patel

Stackelberg Game-Based Transactive Energy Trading Among Networked Microgrids .......................................... 769
Amit Kumar, Prerna Jain, Satish Sharma

Sensorless Direct Torque Control (DTC) Scheme for a Voltage Source Inverter (VSI) Fed Induction
Motor Drive Using Space Vector Modulation (SVM) .............................................................................................. 775

Sonu Kumar, Ananda Shankar Hati, Nishant Mishra

A Hybrid Intelligence Energy-Optimal Control of Electric Vehicles ....................................................................... 781
Subhendu Sekhar Sahoo, Govind Singh Jethi, Debasish Mishra, K. Suryanarayana Rao, Shouri Dominic
M. Santosh Kumar

Order Reduction Based on Archimedes Optimization Algorithm ............................................................................ 787
Ram Kumar, Navneet Joshi, Priyajit Dash, Sunil Sharma, Subhendu Sekhar Sahoo, Jyoti Kumar

Cyber Resilient Overcurrent Protection for the Distribution Networks in Smart-Grid ............................................ 792
Arbhita Mani Tripathi, Ravi Yadav, Ashok Kumar Pradhan, Yasho Vijay Singh Yadav

Interleaved Carrier-Based PWM for Enhanced CMV Performance in Three-Phase Parallel-Connected
IOBCs ........................................................................................................................................................................ 797

Mandvi Singh, Suvendu Samanta, Shyama Prasad Das



Reinforcement Learning-Based Optimal Load Shedding Techniques for Smart Grids to Lower Dynamic
Load Alteration Attacks ............................................................................................................................................ 803

Aditi Chatterjee, Barnali Kundu, Pritam Chandra

A Comprehensive Review on Modulation Techniques for VSI-Fed Multiphase Induction Motor .......................... 809
C. Venkata Subba, M. Prashanth, C. Krishna Reddy, Prasanta Kumar Jena, Rampelli Manojkumar

False Data Injection Attack Identification Approach Using Generalized Correntropy Loss Unscented
Kalman Filter ............................................................................................................................................................ 815

Aditya Prasad Padhy, Ashok Kumar Pradhan, Deepak Reddy Pullaguram

Hardware-Intelligent Flux Damping Based Fault Ride-Through Control for DFIG-Integrated Wind
Energy Systems ......................................................................................................................................................... 821

Subhendu Sekhar Sahoo, Prinkle Vohra, Jharana Behera, T. Kokilavani, Priyabrata Mohapatra
Ritambhra Katoch, M. Krishna Kishore

A Non-Isolated Ultra-High Gain Converter for Renewable Energy Applications ................................................... 827
Tejas Ware, Preeti Sharma, Farha Khan, Kaibalya Prasad Panda, Priyanka Sen

Dual-Switch High Step-Up Converter for Renewable Energy Sources .................................................................... 833
Preeti Sharma, Priyanka Sen, Kaibalya Prasad Panda, Vipin Shukla

Hybrid Temporal Convolutional VAE with Supervised Contrastive Learning for Load Data Anomaly
Detection ................................................................................................................................................................... 839

Mohamed Elamin Abdelbagi Abulhassan Ali, Sukriti Tiwari, Weiqi Hua

An Adaptive Elitist-Driven Arithmetic Optimizer for Efficient DG Planning in Radial Power
Distribution Grids ..................................................................................................................................................... 845

Manasi Patro, Usharani Raut

Voltage Stabilisation in Isolated Hybrid Microgrid Using Super Twisting Sliding Mode Controller
Based STATCOM ..................................................................................................................................................... 851

Sibani Shankar Pattanaik, Subinay Das, Tanmoy Parida, Swagat Pati, Abhijeet Choudhury

A Novel Combined Control Structure for an Isolated Wind System with Reduced Turbine and Battery
Sizing ........................................................................................................................................................................ 857

Mitali Mahapatra, Swagat Pati, Manoj Kumar Debnath

Super-Twisting Sliding Mode Controller-Based Power Management Strategies in Hybrid
Wind-Micro-Hydro System ...................................................................................................................................... 862

Subinay Das, Sibani Shankar Pattanaik, Tanmoy Parida, Swagat Pati, Abhijeet Choudhury

Coordinated Power Flow Control of PEMFC and PV in an Isolated Hybrid Microgrid .......................................... 868
Kalpana Bijayeeni Samal, Swagat Pati

An Advanced Control Scheme for Reduced Switching Frequency in a Grid-Connected PV Rooftop
System ....................................................................................................................................................................... 873

Asim Kumar Dey, Swagat Pati, Tapas Kumar Mohapatra

Suppression of Low Frequency Oscillation by Optimal Mechanical Steam-Turbine Controller ............................. 879
Samarjeet Satapathy, Rojalin Sahu, Anshuman Bhuyan, Ashutosh Gantayat, Satyakam Mohanty
Narayan Nahak, Alok Mishra, Akshaya Kumar Patra



Multimachine Hydro Turbine Governor Controller for Small Signal Stability Enhancement of
Renewable Penetrated Power System ....................................................................................................................... 884

Samarjeet Satapathy, Rajeswari Behera, Satya Narayan Barik, Sanghamitra Behera, Jyoti Ranjan Sahoo
Sangram Keshari Sahoo, Narayan Nahak, Akshaya Kumar Patra

Identification of Phasor and Sequence Components for Fault Classification in Numerical Protection
Relays ........................................................................................................................................................................ 890

Prathamesh Sawant, Vijay Mohale, Aryan Singh, Prathmesh Suryawanshi, Abhinandan Magdum

Reduced Power Processing Single Phase LED Driver for High Conversion Efficiency Using
Unidirectional PFC Converter .................................................................................................................................. 896

Ramsh Babu Pallapati

Recent Advances of Battery Technology in India .................................................................................................... 902
Debasish Patnaik, Lalbahadur Majhi, Rudranarayan Pradhan, Tapan Kumar Sahoo

Energy Efficiency Analysis of Device to Device Communication for Sustainable Internet of Things
Under Diverse Network Scenarios ............................................................................................................................ 908

Swagata Kundu, Soumesh Kundu, Dipanjan Saha, Jayeeta Chanda, Ananya Kanjilal

Enhanced Crested Goshawk Optimization Algorithm for Power Loss Diminution and Voltage Stability
Improvement ............................................................................................................................................................. 914

Lenin Kanagasabai

Multi-Class Prediction of Chronic Kidney Disease with and Without Serum Creatinine Using
Explainable AI .......................................................................................................................................................... 920

Chuti Apon, Rakesh Kumar, Shakila Baskaran, Prakash Marimuthu

A Probabilistic Load Forecasting Framework Based on VMD-QR-BiLSTM with Limited Data
Availability ................................................................................................................................................................ 926

Nokchira Jamir, Shakila Baskaran, Rakesh Kumar, Prakash Marimuthu

Advancing Active Distribution System Performance and Reliability Through Demand-Side Energy
Management and Optimized Planning Strategies ..................................................................................................... 932

Amaresh Gantayet, Sudipta Mohanty, Priyadarsini Behera, Vivek Saxena, Debasish Charan Behera
Manas Ranjan Nayak

A Space-Efficient Multi Rotor Wind Turbine System for Decentralized Power ...................................................... 938
Jawaharlal Bhukya, Somasri Yaswanth Reddy Alavala, Vivek Chandra Kodamasimham, Yaswanth Koyaneni
Yaswanth Koyaneni, Siddhesh Bhushan

Speed Control of Induction Motor by Using Space Vector Pulse Width Modulation of Multilevel
Inverter ...................................................................................................................................................................... 944

Subham Kumar Deo, Anuj Kumar Pandey

Low Power Verilog Based ML Accelerator with Clock Gating Technique ............................................................. 950
Saujanya Sudhakar Hale, Sakshi Shashikant Pawar, Rani Kumari

Multi-Objective Optimization and Sensitivity Analysis for Hybrid Microgrids Balancing Economy,
Operation, and Environment ..................................................................................................................................... 956

Tanmay Chopra, Devesh Wadhwa, Anuradha Tomar

Design and Analysis of P51 Master Protection Relay Scheme for Negative Sequence in DFIG ............................. 962
Bhabasis Mohapatra, Renu Sharma, Adithya Ballaji, Ritesh Dash, Binod Kumar Sahu



Artificial Lemming Algorithm Tuned FOPI-FOPD Controllers for Load Frequency Control in Hybrid
Power Systems with Electric Vehicle Integration ..................................................................................................... 968

Jugajyoti Sahu, Bhabasis Mohapatra, Binod Kumar Sahu, Pradeep Kumar Mohanty, Amiya Kumar Naik

Enhanced Hardware Trojan Detection Using Hybrid Machine Learning Models .................................................... 973
Shreya Kamlesh Pathak, Rajvi Bharodiya, Rani Kumari

Fault Detection in AC Microgrid by Using Gradient Boosting Trees ...................................................................... 979
Rudranarayan Pradhan, Tapan Kumar Sahoo, Satyaranjan Behera, Punyata Nanda, Debasish Patnaik
Subhashree Sahoo

A Robust Salp Swarm Algorithm Tuned PIDF (1+PI) Cascade Controller for Load Frequency Control
in CES Integrated Hydro-Thermal Systems .............................................................................................................. 985

Jugajyoti Sahu, Bhabasis Mohapatra, Binod Kumar Sahu, Pradeep Kumar Mohanty

Novel Adaptive Controller Based SEAPF to Improve Power Quality ..................................................................... 991
Tarakanta Jena, Pratap Sekhar Puhan, Ravikanth Mallajoshula

Optimal Tuning of PSO Parameters for Active Power Loss Minimization of an Interconnected Power
Network ..................................................................................................................................................................... 997

Deepanwita Dhur, Biplab Bhattacharyya

Hybrid P&O-PSO Algorithm for Maximum Power Point Tracking in Grid-Connected PV Systems
Under Partial Shading Condition ............................................................................................................................ 1003

Satadal Bhowmik, Suryakant Kumar, Gauri Shankar

Sustainable Energy Multilevel Inverter Fed Motor Drives for Rural Industrial and Electric Vehicle
Charging Applications ............................................................................................................................................ 1009

Venkata V Anjaneyulu B, K. Narasimha Rao, M. Ramalinga Raju

A Comprehensive Review of Virtual Power Plants as an Enabler of Energy Future ............................................. 1015
Sairam Challa, Ubaid Qureshi, Neha Tak

Soft Robotic Glove System for Neurorehabilitation: A Human-Centred Design Approach .................................. 1021
Rakesh kumar Pattanaik, SN. Sai Poojitha, Y. Sai Neehar, S. Jagapathi babu, B. Manikanta
Mihir Narayan Mohanty

MIMO-Enabled Robust Communication Architecture for Fault-Tolerant Smart Grids Under Renewable
Uncertainties ........................................................................................................................................................... 1027

Shubhalaxmi Mohapatra, Satyadeep Das, Debasis Nanda, Bibhu Prasad Sahoo, Sandeep Gupta
Kamalakanta Shaw, Priyanka Jethi, Subhendu Sekhar Sahoo

Analysis of Dynamic Performance in Five-Phase IM Drives with Discontinuous SVPWM and LC
Filtering ................................................................................................................................................................... 1033

Abhishek Kumar, Devara Vijaya Bhaskar

A Control-Oriented Energy Management System for PV-Battery DC Microgrids ................................................ 1039
Mayank Sathone, Soumyabrata Das, Manoj Debnath

Voltage and Frequency Stabilisation of A Deregulated Power System Using Multi-Stage Controller ................. 1045
Subhadra Sahoo, Narendra Kumar Jena, Kumari Kasturi, Binod Kumar Sahu

A Multi-Agent GAN-DDQN Framework for Energy-Efficient Resource Allocation in 6G Ultra-Dense
Networks ................................................................................................................................................................. 1051

Sujal Gupta, Amandeep Kaur, Nidhi Sharma, Krishan Kumar



A Minimal-Complexity V/F Control Approach for Five-Phase IM Drives in Solar Water Pump
Applications ............................................................................................................................................................ 1057

Abhishek Kumar, Devara Vijaya Bhaskar

Electrical and Thermal Performance of BIPV Cladding System in Winter and Summer ...................................... 1063
Priyanka Rai, Amartya Chowdhury

Electrical and Thermal Performance of BIPV Cladding System in Winter and Summer ...................................... 1069
Priyanka Rai, Amartya Chowdhury

Modulation and Control to Improve Stability of Grid Tied Single Stage Inverter ................................................. 1075
Phani Srinath Gannavarapu, Jai Sharan Kalshetty, Harsh Sirohi, Neha Tak

Attention-Driven Bidirectional LSTM with Metaheuristic Optimization for Smart Grid Stability
Analysis ................................................................................................................................................................... 1081

Manohar Mishra, Soumya Ranjan Bhoi, Bighnaraj Naik, Geetanjali Bhoi, Rajat Kumar Sahu

Short-Term Load Forecasting in Smart Grids using a Hybrid CNN-LSTM Model ............................................... 1087
Chinmayee Pani, Bighnaraj Naik, Rajat Kumar Sahu, Geetanjali Bhoi

Design and Performance Analysis of a Wild Goat Optimization Tuned PID Controller for AP
Applications ............................................................................................................................................................ 1093

Akshaya Kumar Patra, Smitta Ranjan Dutta, Manoj Kumar Debnath, Anuja Nanda, Alok Kumar Mishra
Sanjeeb Kumar Kar

Performance Analysis of BPSK Modulation in AWGN Channels for Space Communication Systems ............... 1099
Priyanka Ahlawat, Supriya Mishra, Pravin Patidar, Mayank Dave, Mohanchur Sarkar

Performance Analysis of a Direct Power Controlled VSC for PMSG Based Wind Energy Conversion
System ..................................................................................................................................................................... 1105

Moganapriya K, Gopalakrishna Srungavarapu, Monalisa Pattnaik

Adaptive Delay-Aware Super-Twisting Sliding Mode Control for Networked Microgrid System under
Communication Delays ........................................................................................................................................... 1111

Ramesh Chandra Khamari, Pravat Kumar Ray

Power Splitting Technique for PV Integrated Grid Connected Hybrid Storage System ........................................ 1117
Shyama Sundar Padhi, Pravat Kumar Ray, Sanjeeb Mohanty, Prangya Parimita Pradhan

Validation of a New Primary Feeder Protection Against Short-Circuit Faults in Renewable Based
Microgrid Operation with Mode Decomposition Based Machine Learning .......................................................... 1123

Ganesh Kumar Nayak, Snehamoy Dhar, Niranjan Nayak, Binod Kumar Sahu

Cloud-Native Multimodal Semantic Search and Recommendation for Large-Scale Digital Commerce ............... 1131
Amit Kumar Padhy, Tejas Pravinbhai Patel, Vinay Soni, Arun Kumar Elengovan, Gajendra Babu Thokala
Nandagopal Seshagiri

Performance Evaluation of Hybrid Renewable Energy Systems Using SEPIC and Boost Converters
with Advanced Control Techniques and Inverter Integration for Smart Homes .................................................... 1137

P. Vimala, R. Suganya, V Ramya Sri

Tariff-Responsive Battery Dispatch for Residential Rooftop PV Systems: Cost Reduction and Grid
Relief Under Time-of-Use Pricing .......................................................................................................................... 1143

Ashutosh Malik, Rajesh Kumar Sarkar, Chirodeep Bakli



Second Life EV Batteries: Global Regulations and Policy Scenario Perspective .................................................. 1149
Uttaran Nath Sarkar, Sneharani Sahoo, Garima Panwar, Shubham Sharma, Sunanda Sinha

Effect of Climate Change on Solar Energy: A Comprehensive Overview ............................................................. 1155
Sneharani Sahoo, Uttaran Nath Sarkar, Shubham Sharma, Garima Panwar, Sunanda Sinha

Simulation and Hardware Realization of Open-Loop SPS Controlled SiC-Based DAB Converter for
Battery Charging ..................................................................................................................................................... 1161

Saswat Satpathy, Medipally Saivivek, Vikash Varma Katru, Monalisa Pattnaik

Power Quality Improvement Using E-SOGI Controlled DSTATCOM with Wind Generation ............................ 1166
Rajendra Mahla, Man Mohan Garg

Tracking Photovoltaic System Technical Condition Prediction by ANN .............................................................. 1172
Milan Belik, Olena Rubanenko, Iryna Hunko

Impact of Cyber-Attacks on Frequency Profile of an AC Microgrid: LFC Improvement by T-III Fuzzy
Approach ................................................................................................................................................................. 1177

Sabita Tripathy, Prakash Chandra Sahu, Sunil Kumar Bhatta, Buddhadeva Sahoo, Sarat Chandra Swain

Secondary LFC Analysis of an Aerodrome Microgrid by AI Based Fuzzy PSS Approach Under Load
Uncertainties ........................................................................................................................................................... 1183

Tarakanta Jena, Prakash Chandra Sahu, Sarat Chandra Swain, Sunil Kumar Bhatta, Buddhadeva Sahoo

Intelligent Merging Unit Enabled Substation Automation: A Critical Survey and Laboratory Setup ................... 1189
Gayatri Mohapatra, Prakash Chandra Sahu, Sarat Chandra Swain, Sunil Kumar Bhatta
Buddhadeva Sahoo

Microgrid Frequency Profile Under EV Charging and Discharging Operation: Optimal FO-T2 Fuzzy
Controller ................................................................................................................................................................ 1195

Jyoti Ranjan Padhi, Prakash Chandra Sahu, Sarat Chandra Swain, Sunil Kumar Bhatta, Buddhadeva Sahoo




