
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP24D67-POD 
979-8-3503-5233-7 

2024 XV International 
Symposium on Industrial 
Electronics and Applications 
(INDEL 2024) 

Banja Luka, Bosnia and Herzegovina 
6-8 November 2024 
 



 
 
 
 
 
 
 
Copyright © 2024 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP24D67-POD 
ISBN (Print-On-Demand):  979-8-3503-5233-7 
ISBN (Online):   979-8-3503-5232-0 
 
           
 
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 
 
Development and Implementation of Model in MATLAB for Hand Rehabilitation ............................................ 1 

Ahmad Youssef, Dejan Jokic 

Charging Data Analysis and Classification .......................................................................................................... 7 
Zdenek Slanina, Melvin Alexis Lara De Leon, Ivo Pergl 

Adaptive Gate Driver Architecture for Optimized Slew Rate Control ............................................................... 13 
Michele Sartori, Martina Arosio, Andrea Baschirotto 

Hosting Capacities of LV Distribution Network with Dispersed and Concentrated PV Systems 
Connection.......................................................................................................................................................... 17 

Asim Majdanac, Sabina Susnjar, Jasna Hivziefendic, Mirza Saric, Lejla Vuic 

Automating the Handling Process of a Coffee Machine Using a Robotic Manipulator ..................................... 23 
Sona Michalková, Kryštof Wojnarowský, Šimon Kolenyák, Matej Kantor, Jakub Arm 

Numerical Optimisation of Air-Cooled Heat Sink Geometry to Improve Temperature Gradient of 
Power Semiconductor Modules .......................................................................................................................... 28 

Andrew Sharp, Julian M. Niedermayer, Mobayode O. Akinsolu, Yuriy Vagapov, Shafiul Monir, 
Anton Dianov 

A Novel Double Coupled Inductor Ultra-High Gain Boost Converter for Low-Power Photo-Voltaic ............... 34 
Maziar Rastmanesh 

Quasi-Resonant Flyback Converter in 800 V System: Industrialization Aspects and Comparison to 
Active-Clamped Flyback Converter ................................................................................................................... 38 

Darko Ð. Vracar 

Analysis and Comparison of PI and Reinforcement Learning Controllers for the Dual Active 
Bridge Converter ................................................................................................................................................ 44 

Danny G. Lopez, Aron Belizario, Kevin Ramos-Bravo, José L. Azcue 

Analysis of Short Circuit Currents in Large Permanent Magnet Synchronous Generator: Dynamic 
and Simplified Models ....................................................................................................................................... 50 

Emilija Mrden, Petar Matic 

Power Quality Enhancement of DSTATCOM Using E2PLL-Based Control Method for Wind 
Energy Applications ........................................................................................................................................... 56 

Ali Sait Özer, Fehmi Sevilmis, Hulusi Karaca, Hafiz Ahmed 

Comparative Analysis of Traditional Fractional Slot and Vernier RPMFS Machines ........................................ 62 
Ðorde Lekic, Slobodan Vukosavic 

Advanced Analysis of Arabidopsis Thaliana Leaf Traits Using RGB Imaging and Machine 
Learning ............................................................................................................................................................. 68 

Rijad Saric, Edhem Custovic, Martin Trtílek, Amila Akagic, Mathew G. Lewsey, James 
Whelan 

Modelling of Saturation in a Single Phase Transformer by Using Instantaneous Saturation Curve ................... 75 
Dajana Dimitric, Romanela Lajic, Petar Matic 

Integrated Tuning of Control Loops for a Shaft-Sensorless PMa-SynRM Drive ............................................... 81 
Borko Milivojevic, Darko Marcetic 



Pioneering CMOS IC Fabrication in Undergraduate Curriculum Using Open-Source CAD Tools ................... 86 
Aleksandar Pajkanovic 

Sliding-Mode Based Control Technique for Triple Active Bridge DC-DC Converter ....................................... 90 
Mohammed B. Debbat, Andres Camilo Henao-Muñoz, Antonio Pepiciello, José Luis 
Domínguez-García 

Performance Enhancement of Neutral Voltage Modulation in Cascaded H-Bridge Inverters Under 
DC-Source Voltage Imbalance Using Modified Level-Shifted PWM ................................................................ 96 

Mohammad Umar Khan, Obrad Dordevic, Martin Jones 

PV Model Parameter Estimation Based on Hybrid Metaheuristic Approach ................................................... 102 
Muhammed Duran Yazar, Oktay Aytar 

Efficiency and Full Speed Range Utilization of IPMSM Drives Based on Optimal Control ........................... 108 
Milica Jaric, Mladen Vuckovic, Jovana Vlahovic, Vladimir Popovic, Nikola Lalovic, Dejan 
Reljic 

State of Charge Estimation of Batteries Using a Neural Network Based on Impedance Spectroscopy ............ 114 
Stevan M. Cveticanin, Riccardo Caponetto, Francesca Sapuppo 

Design of Servo Drive System for Automatic Packaging/Wrapping Line ......................................................... 119 
Zoran Milic, Darko Mitic, Saša Nikolic, Duško Lukac 

Decentralised Planning of Production Operations ............................................................................................ 125 
Václav Kaczmarczyk, Ondrej Baštán, Zdenek Bradác, Jakub Arm, Zuzana Kaczmarczyková 

Edge AI Acceleration Using OpenCL Framework on NXP i.MX 8M Nano SoM ........................................... 131 
Damjan Prerad, Željko Ivanovic, Aleksej Avramovic 

Experimental Verification of the Cascade Delay Cancellation in Enhanced Frequency-Locked 
Loops ................................................................................................................................................................ 136 

Zorana Mandic, Nikola Kukric, Tijana Begovic, Slobodan Lubura 

A Simulated Logistic Algorithm for Distributed Flexible Assembly Flowshop Scheduling with 
Post-Processing ................................................................................................................................................ 142 

Haiqiang Hao, Haiping Zhu 

Automated Control of a Coffee Machine - Learning Instrument ...................................................................... 148 
Ondrej Sebera, Peter Segeš, David Bohac 

A DC-DC Converter with Extended Voltage Static Gain, Input/Output Continuous Current and 
Reduced Switch Voltage Stress ........................................................................................................................ 154 

Joaquim Monteiro, V. Fernão Pires, Daniel Foito, J. Fernando Silva, Sónia Pinto 

Outlier Detection Approach in Sensor-To-Microcontroller Interfaces ............................................................. 160 
Zivko Kokolanski, Vladimir Dimcev 

Iterative WPT Shielding Design and Its Impact on Different WPT Key Parameters ....................................... 164 
Tristan Schoenfelder, Vladimir Kindl, Martin Zavrel 

Active Control for Resonance Mitigation in Electric Drive Applications ........................................................ 171 
Emelie Berglund, Johan Borg, Jonny Johansson 

Energy Efficiency of Vehicle-To-Grid Cycle in Real Application .................................................................... 177 
Vojtech Blazek, Ivo Pergl, Lukas Prokop, Mohit Bajaj, Zdenek Slanina 

Author Index 




