
2026 13th International Conference
on Electrical and Electronics
Engineering (ICEEE 2026)

Antalya, Turkiye
27-29 April 2026

IEEE Catalog Number: CFP26M39-POD
ISBN: 979-8-3315-5033-2



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: CFP26M39-POD

ISBN (Print-On-Demand): 979-8-3315-5033-2

ISBN (Online): 979-8-3315-5032-5

ISSN: 2694-3654

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

Design and Simulation of a Floating Capacitance Multiplier with Extremely Large Multiplication Factor ................ 1
Abeer R. Ahmed, Muneer A. Al-Absi

Optimal Component Value Selection for Second-Order State Variable Active Filter Using Discrete
Sine-Cosine Algorithm ................................................................................................................................................. 6

Mehmet Fatih Demiral, Gürkan Bilgin

Feasibility of Nuclear Radiation Detection Using the SRAMs in AMD Spartan UltraScale+ FPGAs ...................... 10
Andrei Bertescu, Stefan Popa, Radu-Mihai Coliban

The Impact of Thermal Profiling on Electronic Board Manufacturing ...................................................................... 15
Berkay Can Şafak, Sezen Zeren, Kaan Ulusoy, Emre Ethem Bİlgeer

Tunable Multi-Frequency Optical Metamaterial Absorber Based on Geometrically Scaled Double Split
Ring Resonators .......................................................................................................................................................... 20

Mazen N. Desouky, A.M.M.A. Allam, Dina El-Damak, Randa M. Elkhosht, Diaa E. Fawzy
Mohamed Fathy Abo Sree

Vibration-Modulated Stress-Exposure Mapping for Multirotor UAV Batteries from Real Flight Logs ................... 25
İrfan Alp Gürkaynak

Fuel Cell Air Supply System Control Using Deep Q-Network .................................................................................. 30
Emir Oğuz, Ahmet Onat

Mitigating Financial Risk in Residential Rooftop PV Systems under Dynamic Tariffs: A
Simulation-Based Smart Battery Management Approach .......................................................................................... 35

Merve Demir Varıcı, Ahsen Ulutaş, Semih Arslan, Aytekin Bucak

Architectural Design Challenges for Smart Buildings: Integrating Hydrogen Fuel Cells as Secondary
Backup Power ............................................................................................................................................................. 41

Gaydaa AlZohbi

Temperature-Dependent Performance of ITO/NiO/MAPbI₃/ZnO/Al Perovskite Solar Cells ................................... 48
Marwa A. Assi, Mohammad T. Yaseen, Shamil H. Hussein

IoT-Based Mobile Interface and Real-Time Parameter Estimation in Smart Battery Management
Systems (BMS) ........................................................................................................................................................... 55

Eşref KutayGökduman, Ali Durmuş, Ahmet Aksöz, Mahir Dursun

Robustness Assessment of Boost Converters Under Parametric Uncertainties Using Sobol’s Sensitivity
Analysis and Monte Carlo Simulations ...................................................................................................................... 61

Siti Khadijah Hasan, Nuraiza Ismail, Ermeey Abd Kadir

Design of a Phase-Shifted Full-Bridge Converter for Intermediate Bus Architecture ............................................... 67
Fatih Güzelsoy, Erdem Akboy

Fuzzy-PI Control of a Stacked Interleaved Buck Converter for PEM Electrolyzer Applications .............................. 72
Adderrahaman Miss, Mohammed Ouassaid

Robust DC-Link Voltage Regulation and THD Reduction in Two-Stage PV Systems Using Artificial
Neural Networks ......................................................................................................................................................... 79

Adel Bouledroua, Tarek Mesbah, Samia Kelaiaia



An Asymmetrical Half-Bridge Flyback Converter with Integrated Power Factor Correction ................................... 86
Alireza R. Ghanbari, Sonali K. Sonawane

Improving Efficiency of Asymmetrical Multilevel Inverters: A Comparative Power Loss Analysis of 3,
5, 7, 9 and 11-Level Configurations ........................................................................................................................... 91

Md. Kamrul Islam, Sakhawat Hossen Rakib, Tapan Kumar Chakraborty

Electrical Impact of Winding Material Selection on Transformer Design: A Comparison of TEDAŞ and
Tier 2 Specifications ................................................................................................................................................... 96

Kamran Dawood, Muhammed Alperen Çakir, Semih Tursun

Artificial Intelligence Application for Condition Assessment of High Voltage Power Transformer using
Health Index .............................................................................................................................................................. 100

Suwarno, Muhammad Akmal A. Putra

Cost, Weight, and Dimensional Evaluation of DryType Distribution Transformers: A Comparative
Study Based on TEDAŞ Standards .......................................................................................................................... 105

Kamran Dawood, Furkan Gezer, Semih Tursun

Fairness-Aware Energy-Efficient Two-Way Relaying with Nonlinear WPT: Fixed and Mobile Relays ................ 110
Rami Zaino, Mohamed S. Hassan, Teong Chee Chuah

Development of a Single-Phase Active Power Filter with Reconfiguration Capability in the Power
Supply ....................................................................................................................................................................... 116

L Landetas-Guerrero, C Quinatoa-Caiza, S Marrero-Ramírez

Design and Integrated Electromagnetic and Circuit Simulation of a Resonant Wireless Power Transfer
System for Unmanned Aerial Vehicles ..................................................................................................................... 123

Burak Yoruk, Ali Agcal, Fatma Keskin Arabul

Entropy-Based Characterization of Partial Discharge Behavior in Void Defects of High Voltage Solid
Insulation ................................................................................................................................................................... 129

A. R. A. Rahim, M. N. K. H. Rohani, N. Rosle, N. F. Fadzail, T. M. Chew, A. S. Rosmi, F. Muhammad-Sukki

Design of Switched Reluctance Motor for Unmanned Aerial Vehicle Applications ............................................... 135
Ulas Duran, Yusuf Yasa

Analytical Model and Experimental Test System Design of a Permanent Magnet Synchronous Hub
Motor for a Solar Vehicle ......................................................................................................................................... 140

Kübra Tural, Aytaç Gören, Aybüke Yurtsever, Elif Yağmur Dağ, Hasan Uysal

Analytical Review of Linear Reluctance Motors ...................................................................................................... 147
Sarah. Hareer, Diyah Kammel Shary

Prototype Implementation and Adaptive PID-Based Precision Position Control of a High-Torque
Density Limited Angle Torque Motor ...................................................................................................................... 153

Akιn Aydιn, Ali Saygιn

Active Power Estimation and Anomaly Detection Using Wind Turbine SCADA Data .......................................... 159
Kübra Çakιr, Enes Yiğit

Development of a Magnetic Gear-Based Regenerative Braking System for Lightweight Electric
Vehicles ..................................................................................................................................................................... 163

Kerem Abaşlıoğlu, Mehmet Göl, Uğur Demir, Necibe Füsun Oyman Serteller



Hardware Architecture of a 72V, 3.5 kW BLDC Motor Driver for Light Electric Vehicles ................................... 168
Okan KÖSE, Haşim Osman BİLİCİ, Mısra Baran, Eymen Karakoyunlu, Mehmet SEZGİN

Design and Implementation of a CLLC Resonant Converter for On-Board Charger Applications in
Electric Vehicles ....................................................................................................................................................... 173

Emre Can Yildiz, Bunyamin Tamyurek

A Low-Cost Modular Micro Inverter Control Platform for Grid Connected EV Charging Systems ....................... 178
Mahir Dursun, Ahmet Aksöz, Alper Görgün

SOC-Aware Battery Energy Management for Electric Vehicle Charging Systems ................................................. 186
Ozan Gül

Multiport Isolated DC-DC Converter for PV-Battery Integration in DC Microgrids .............................................. 191
Ibrahim Abuishmais, Hussain Sabri, Ahmad Barakat, Jad Akl

Optimizing Load Profiles in Industrial Microgrids through Demand-Side Management: Enabling
Photovoltaic Integration for Moroccan Industry ....................................................................................................... 198

Badr Attary, Mohammed Ouassaid, Mohammed Mokhtari

Enhancing Power Electronics Reliability by Weather Condition Based Hybrid Filtering in V2G with
Integrated Renewables .............................................................................................................................................. 205

Berk Aşçıoğlu, Nazif Hakan Yeniay, Canraş Batunlu

Toward Net-Zero Energy Buildings: Optimal Energy Management Strategy for Microgrid Integrated
HydrogenBattery Storage Systems ........................................................................................................................... 210

Khaled Alzaareer, Qusay Salem, Claude Ziad El-Bayeh, Ali Q Al-Shetwi

Improving Grid Distortion Factor By Weather Condition Based Filtering in Two and Three Level
Inverters for V2Gs with Integrated Renewables ....................................................................................................... 215

Berk Aşçıoğlu, Nazif Hakan Yeniay, Canraş Batunlu

Ground Potential Rise at Various Locations from the Ground Electrodes ............................................................... 220
Usman Muhammad, Normiza Mohamad Nor, Nuhu Dan-Azumi Muhammad, Nurul Nadia Ahmad

Process bus synchronization effect on the digital substation protection system ....................................................... 225
Amneh Almbaideen

Application of Fault Injection Methods to Software-based PLC Simulation Test Processes ................................... 230
Görkem İnci, Yavuz Şişkolu

Load Frequency Control of Single-Area Power Systems by Hybrid Optimization .................................................. 235
S. Mert Özer

Topology-Dependent Protection Non-Operation in DER-Integrated Digital Substations Considering
Peak and RMS Measurement Philosophy ................................................................................................................. 240

Abdalmajeed ALbayaydah, Abdullah Al-Odienat, Amneh ALmbaideen, Omar A ALamr
Mahmood AL Hajahjeh

CNN Based Detection of Series DC Arc Faults in Aircraft ...................................................................................... 245
Beraat Demirel, DeryaAhmet Kocabaş

A Parallel Pipelined Hough Transform Algorithm for Ellipse Detection in Noisy Environment with
Hierarchical Voting on AI Engines ........................................................................................................................... 252

Charles Onuoha, Daniel Onwuchekwa, Roman Obermaisser, Ivor Fleck



Calibration of an Impulse Test Circuit under Various Conditions ........................................................................... 260
Usman Muhammad, Normiza Mohamad Nor, Fazlul Aman, Marinah Othman, Haziah Hamid

An Experimental Comparison of the Trueness of the Blob Detectors ...................................................................... 265
Yağmur Taze, Ibrahim Cem Baykal

A Comparative Analysis of Greedy Sparse Signal Recovery Algorithms for Direction Finding in
Electronic Support Measurement Systems ............................................................................................................... 272

İlhan Eray, Özgür Ertuğ

Signal-Quality-Driven Hybrid ECG Denoising Using Optimized Wavelet and Variational Mode
Decomposition .......................................................................................................................................................... 279

Nema Salem, Alaa Aldybous, Mawa Hijji

Dimensionality Reduction and Sensor Fusion for Repetition-Aware sEMG Gesture Recognition ......................... 284
Burak Ağgül, Kaan Arιk

Advanced Electrical Tree Segmentation in High-Voltage Insulation Using U-Net with Tversky Loss
Function .................................................................................................................................................................... 289

U. Satyaseelan, M. N. K. H. Rohani, M. A. M. Isa, A. S. Rosmi, C. S. K. Abdulah, W. A. Mustafa
F. Muhammad-Sukki

EEG-Based Attention State Classification Using Band-Power and Ratio Features ................................................. 295
Samet Oran, Esen Yildirim

Impact of Hardware Impairments in Multi-Cell Massive MIMO for 5G Networks ................................................. 302
Raed Daraghma

Secrecy Performance of RIS-Enabled NOMA Networks with Non-Ideal Hardware and Imperfect CSI ................ 308
Merve Uçar-Gül, Mustafa Namdar, Ozgur Ergul

Privacy-and Mobility-Aware Joint Resource Allocation and Mode Selection in D2D-Enabled 6G
Networks using Federated-Double Deep Q Learning ............................................................................................... 314

Hafiz Muhammad Fahad Noman, Effariza Hanafi, Kaharudin Dimyati, Kamarul Ariffin Noordin

Design and Analysis of The Performance of Downstream Next-Generation PON2-RF-QAM System for
Long-Range Networks .............................................................................................................................................. 321

Dhuha Abdulkareem Hameed, Wasan Kadhim Saad

Quantum-Assisted High-Throughput Classical Messaging: Shared Secret Key Generation with
Superdense Coding ................................................................................................................................................... 326

Zeynep Çelik, Hüseyin Bodur

A Distributed V2X Communication Architecture for Delay-Resilient Route Guidance Systems ........................... 331
Halah Alabdouli, Mohamed S. Hassan, Akmal Abdelfatah

Geometry Dependent 2D CRLB Maps for Azimuth and Elevation Direction of Arrival Estimation in
MIMO Radar Arrays ................................................................................................................................................. 337

Moustafa S. A. Mohamed, Wassim Alexan, Diaa E. Fawzy, A. M. M. A. Allam

Comparative Performance Analysis of Direction Finding Techniques with PCA and Variant Algorithms ............ 343
Mehmet Zahid Ergın, Özgür Ertuğ



A Super Wideband Miniaturized THz Antenna with a Slotted Partial Ground Plane for Ultra-high Speed
6G Communication Systems ..................................................................................................................................... 349

Liton Chandra Paul, Sayed Shifat Ahmed, Tithi Rani, Sk. A. Shezan, Md. Ashraful Haque, Ali H Alenezi

Optimal and Analysis of Annular Ring Microstrip Antenna using GA .................................................................... 354
Karima Chemachema, Ismahene Ikhlef

Miniaturized Triple-Wideband Double-Overlapped e-Shaped Antenna with Parasitic Elements for
High-Speed THz Wireless Indoor Communications ................................................................................................ 358

Liton Chandra Paul, Sayed Shifat Ahmed, Tithi Rani, Sk. A. Shezan, Md. Ashraful Haque, Ali H Alenezi

CSRR-Inspired Defected Ground Plane Design for Miniaturized Patch Antenna ................................................... 363
Yiğit Parlak, Sultan Can

Development of a Smart Textile-based 2.4 GHz DGS-Antenna for Breast Cancer Diagnosis ................................ 368
Israa M. F. A. AlHammoodi, MehmetAli Dalgıç, Diaa E. Fawzy, A. M. M. A. Allam, Berkay Burak Toker

Development of a DGS-based ultra-wide band antenna array for LTE, WiFi, and 5G beam steering
applications ............................................................................................................................................................... 373

Irem Ozkan, Mehmet Can Ergun, A. M. M. A. Allam, Diaa E. Fawzy

A Multi-Band “Hand of God” Bio-Fractal-Like Antenna for Compact Wide-Range RF Applications
Using Dielectric Thickness Optimization ................................................................................................................. 379

Mona K. El Abbasi, M. A. Madi, K. Y. Kabalan

Inkjet-Printed CPW-Fed Meandered Inverted-F Triband Antenna on PET for Sub-GHz IoT ISM and 5/6
GHz Wi-Fi Applications ........................................................................................................................................... 386

Arshad Hassan, Ghiayas Tahir, Shawkat Ali, Arshad Khan, Amine Bermak

Ultra-Wideband RF Energy Harvesting DGS-Fractal Antenna for Powering Indoor Wireless Sensor
Nodes ........................................................................................................................................................................ 391

Elif Buse Zengin, Diaa E. Fawzy, Alperen Keser, Bilal Can Saraç, Okan Yaman, A.M.M.A. Allam
Mohamed Fathy Abo Sree

A Complementary Split Rings Patch Antenna for Ice Detection .............................................................................. 397
Rula Alrawashdeh

Rain Leakage Monitoring and Alarm Management System Based on IoT Conductive Sensing
Technology ................................................................................................................................................................ 401

Wanwan Xu, Mudarmeen Munlin

Quantifying Carbon Emissions of Machine Learning Inference Models Running on Edge IoT Devices ................ 406
Aqsa Bano Kaim Khani, Sam Amiri, Luciano Ost

Evaluating Class Imbalance Handling Methods for Multi-Class IoT Intrusion Detection: A Comparative
Study on the CIC-IoT 2023 Dataset .......................................................................................................................... 412

Sheikh Muhammed Tadeeb, Figen Özen

Design and Implementation of an IoT-Based Electrical Energy Monitoring and Control System .......................... 418
Priyan Malarvizhi Kumar, Madhusudan Singh, Thangavel Murugan, Balasubramanian Prabhu Kavin

Determinism of Virtual PLC Traffic in Congested Converged Networks: A TSN vs Best-Effort
Comparative Simulation Analysis ............................................................................................................................ 423

Hüseyin Alkan, İpek Baz



Campus Surveying Using Autonomous Drones for Crowd Monitoring ................................................................... 428
Omair Jagirdar, M Rakesh, N Yashaswini, R Bajarangbali

Integration of a Robotic Arm Grasping System with Deep Learning for Adaptive Manipulation in
Agriculture ................................................................................................................................................................ 432

Wanwan Xu, Zian Wang, Mudarmeen Munlin

Fuzzy-Logic Based Hybrid Trajectory Control for a 2-DOF Robot Manipulator .................................................... 437
Muhammed Özdemir, M. Ergin Püsküllüoğlu, Enes Temel, Berk Atalay, Özge Nur Balta, Yücel Atalay
Zafer Bingül

Dynamic Modeling, Trajectory Planning, and PID Control of a 2-DOF SCARA Robot: A
Comprehensive Analytical and Numerical Approach .............................................................................................. 443

Yağmur Özmen, Ahmet Saygın Öğülmüş, Hikmet Bal

KAI-9: An AI-Powered Smart Robotic Police Dog for Real-Time Security ........................................................... 448
Sofian Saidi, Shahad Alsuweidi

Speed Optimizations and Corrections to AGAST .................................................................................................... 453
Ibrahim Cem Baykal, Yağmur Taze

Grid-Forming Control Capabilities of Compressor Drive Systems for e-LNG Plant ............................................... 459
Toshiyuki Fujii, Hiroyuki Masuda, Yoshihiro Ogashi, Toshiaki Oka

System-Level Modelling of a Hydrogen Internal Combustion Engine with Balance of Plant
Components: Performance and Emissions Analysis ................................................................................................. 464

Cemil Şen, Emir Oğuz

Techno-Economic Feasibility of Green Hydrogen as a Reducing Agent in Steel Manufacturing ........................... 469
Gaydaa AlZohbi

Challenges and Technologies of Energy Storage Systems Integration into the Grid: A Short Review ................... 476
Hajar Bellamdaouar, Mohammed Ouassaid

Techno-Economic Modeling of Jordan’s National Hydrogen Backbone: A Longitudinal Study of the
Ma’an-Aqaba Water-Energy Nexus (2026–2050) .................................................................................................... 482

Hani Muhsen, Adib Allahham, Ala’aldeen Al-Halhouli

Technical, Economic, and Environmental Assessment of a Rooftop Solar PV System in Jordan Using
Real Performance Data ............................................................................................................................................. 488

Yara Haddad, Ibrahim Rahoma

An Augmented P&O Algorithm for MPPT in Solar-Scavenging Applications ....................................................... 494
Murad Al-Omary, Abdel Rahman Abuwardeh, Leen Ayyad, Rakan Alqaisi

Wind-Induced Cooling Effects on Photovoltaic Efficiency: A Monte Carlo-Based Analysis for the
Marmara Region ....................................................................................................................................................... 500

Kübra Çakιr, Onur Elma

Carbon-oriented Operational Optimisation of A CHP-ABS-HP-DH System for A Data Centre ............................ 505
Okan Kondul, Recep Yumurtaci, Bedri Kekezoglu, Mehmet Bayrak

Exploration of Multiply-Accumulate Arithmetic Unit Designs for AI Applications ............................................... 512
Fadi N. Sibai, Ali El-Moursy, Karam Alshouraa



Benchmarking CNN and Vision Transformer Models for Small-Dataset PRPD Classification in
HighVoltage Rotating Machines ............................................................................................................................... 517

A. I. M. Jamil, M. N. K. H. Rohani, A. S. A. Nasir, A. S. Rosmi, N. D. A. Ghazata, A. S. A. Rahman
M. H. H. A. Majid

EdgeEvoFilter: Energy-Quality-Aware Reconfigurable Approximate Gaussian Filtering for Edge AI .................. 523
Sawaira Sana, Sajid Gul Khawaja, Asad Mansoor Khan, Muhammad Usman Akram, Arslan Shaukat

Comparative Evaluation of Pretrained Convolutional Neural Networks for PRPD Pattern Classification
in High-Voltage Rotating Machines ......................................................................................................................... 531

Nik Nuraina Fadhilah Nik Muhammad Nasir, Aiman Ismail Mohamed Jamil
Mohamad Nur Khairul Hafizi Rohani, Mohd Annuar Mohd Isa, Aimi Salihah Abdul Nasir
Afifah Shuhada Rosmi, Ahmad Syukri Abd Rahman, Mohd Helmy Halim Abdul Majid

Feature Selection Analysis of Remote Sensing and Climate Features for Potential Fishing Zones (PFZ)
Classification Using Machine Learning .................................................................................................................... 536

Nik Nur Shaadah Nik Dzulkefli, Norsuzila Ya’acob, Mohd Azri Abdul Aziz, Azita Laily Yusof, Roslan Umar

Practical Challenges and Design Issues in FPGA Implementation of a CNN Accelerator ...................................... 542
Bassam J. Mohd, Khalil M. Ahmad Yousef, Ezya Khader

Explainable AI-Based Deep Learning Approach for Multi-Horizon Electricity Load Forecasting ......................... 548
Omnia A. Yacoub, Mohamed S. Hassan, Ahmed Osman

A Floating-Point Vector ANN Architecture on SoC-FPGA for Real-Time Estimation of GMAW Bead
Geometry ................................................................................................................................................................... 554

Bruno Mota de Souza, Guillermo Alvarez Bestard, Renato Coral Sampaio

SCADA-Based Real-Time Fault Diagnosis and Operational State Monitoring of a Biomass Power Plant
Using Machine Learning ........................................................................................................................................... 561

Ezgi Guney, Mahir Dursun

A Hybrid CNN-Transformer Approach for Automated Olive Leaf Disease Classification ..................................... 567
Dilara Büker, Gökalp Çinarer

Improving Driver Drowsiness Detection via Personalized EAR/MAR Thresholds and CNN-Based
Classification ............................................................................................................................................................. 572

Gökdeniz Ersoy, Mehmet Alper Tatar, Eray Tonbul, Serap Kırbız

A Deep Learning Model for Anomaly Detection in Video Using Object Segmentation and Localization .............. 577
Ahmet Galip Şengün, Onur Ilgaz, Aylin Yorulmaz, M. Ali Akcayol

A Practical In-Memory Data Management Approach for Improving Microservice Performance ........................... 584
Muzaffer Diler, Kaya Oğuz

Automatic Topic Modeling Using Optimized BERTopic ........................................................................................ 589
Hilal Genç, Onur Ilgaz, Aylin Yorulmaz, M. Ali Akcayol

Age Matters: Evaluating Cross Population Generalization in Wearable Sensor Based Human Activity
Recognition ............................................................................................................................................................... 596

Muhammad Owais Raza, Anmol Babar, Harun Elkiran, Jawad Raheed

Enhanced Recursive Adaptive Inversion Algorithm ................................................................................................ 604
Mostafa Rashdan, Mohammad Salman



ϕ-LOCK: Deterministic Control of Quantum Measurement Probabilities via Ry-CNOT Architecture .................. 609
Fatih Çağrι Bilgehan, Özkan Aslan

Intellectualized Decision Support System for Controlling the High-Quality Sulfur Production Process ................ 614
Batyr Orazbayev, Ainur Zhumadillayeva, Kulman Orazbayeva, Ramazan Yessirkessinov




