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16" International Conference ELEKTRO 2026 - Conference Program

FOREWORD

Dear Colleagues, Members of the Scientific Community, and Distinguished Guests!

It is my distinct honor to welcome you to the 16" International Scientific Conference ELEKTRO. For over
three decades, our conference has served as a dynamic platform bridging academia and industry. It
continues to foster meaningful dialogue and collaboration across electrical engineering, automation, mul-
timedia and communication technologies, and advanced materials engineering.

We convene at a transformative moment. The rapid pace of technological innovation presents complex,
cross-domain challenges essential to long-term sustainability and quality of life. From advancing public
health and energy self-sufficiency to mitigating climate change, ensuring food security, and fortifying
digital infrastructure, our responsibility as engineers, researchers, and educators has never been more
vital.

While emerging technologies offer efficient solutions, they also introduce systemic risks and integration
hurdles. The ELEKTRO conference provides an essential forum for the global community to address these
challenges—translating research, expert analysis, and complex synthesis into seamless technological
adoption.

This year’s program reflects the depth and diversity of our field. Out of an exceptional pool of peer-re-
viewed submissions, the Technical Program Committee has selected 65 high-quality papers organized into
4 specialized technical tracks:

* Intelligent digital technologies and autonomous systems.

Sustainable energy and smart e-mobility.

*  Advanced Materials, Nanotechnology and Biomedical Engineering.

*  Modern education and training in engineering.

Organizing a conference of this scale relies on the dedication of many individuals. | express my sincere
appreciation to the International Steering Committee, our reviewers, keynote speakers, session chairs, and
industrial partners for their contributions. Most importantly, | thank the authors for entrusting ELEKTRO
with their latest scientific achievements.

| wish you an inspiring conference filled with rigorous technical exchanges, productive networking, and
memorable discussions.

Prof. Michal Frivaldsky
Chairman of the conference

Foreword 1
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INTERNATIONAL SCIENTIFIC
COMMITTEE

ANDRIUKAITIS, D. Kaunas University of Technology, Lithuania
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PAVLIK, M. Technical University of Kosice, Slovakia

POCTA, P. University of Zilina, Slovakia

PRZYBYLA-KASPEREK, M. University of Silesia, Poland

PUDIS, D. University of Zilina, Slovakia

ROCH, M. University of Zilina, Slovakia

ROZANEK, M. Czech Technical University in Prague, Czech Republic
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SCHUKAT, M. NUI Galway, Ireland

SKALA, B. University of West Bohemia, Czech Republic

SKLADANNYY, D. National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Ukraine
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SHORT PROGRAM
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SHORT PROGRAM

Tuesday, September 08, 2026

11.00 - 13.00 Registration

1315 - 1415 Opening Ceremony (ROOM AULA 2)

Invited Lecture ROOM AULA 2

Jan Halaj, Jan Sitar
Semikron-Danfoss s.r.o.

The lifetime of silicon power devices

1315 -13.45

Invited Lecture ROOM AULA 2

Petr Tichy
Plasmatreat Austria GmbH

13.45- 1415

Overcoming electronics manufacturing challenges with the Ope-
nair-Plasma®

14.15 - 15.00 Coffee Break
15.00 - 17.00 Oral Sessions - Track #1, Track #2, Track #3 - see detailed program

18.00 - 19.00 Poster Sessions & Welcome Drink - see detailed program Foyer UNIZA (AC)

Wednesday, September 9, 2026

08.30 - 9.00 Registration

Invited Lecture ROOM AULA 2

09.00 - 09.30 .
Marian Koprda

Scheidt & Bachmann Slovakia

Al-based vehicle matching enhancement for parking systems

Short Program 5
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Invited Lecture ROOM AULA 2
09.30 - 10.00

Anna Kriskova

Inovation center INOVIA
Innovation Does Not Happen in Isolation: From the Lab to the Market

10.00 - 10.45 Coffee Break

10.45 - 12.45 Oral Sessions - Track #1, Track #2, Track #4 - see detailed program

12.45 - 14.30 Lunch Break

10.45 - 12.45 Oral Sessions - Track #2, Track #4 - see detailed program

18.00 - 22.00 Conference Gala Dinner & Best Paper Award Hotel HOLIDAY INN ZILINA

Thursday, September 10, 2026

08.00 - 10.00 Conference networking
10.00 Conference Closing

(=]
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TRACK #1

Intelligent digital technologies and autonomous
systems

Section Contacts

Chairman Technical Staff
Ales Janota Pavol Kuchar (pavol kuchar@uniza.sk)

Track #1 7
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TUESDAY SEPTEMBER 8, 2026

Il Track #1- Session 1

Room AF104

15.00 - 17.00 (CEST)

chairman: Ales Janota
technical staff: Pavol Kuchar

FEIT UNIZA IP:  Peter Sykora: TEF HEALTH: from idea to trustworthy Al in medicine

Z. JANEKOVA, J. SUSKA, M. RADILOVA, R. HUDEC

0014 Legal Sustainability of Al Training: Verifying TDM Exceptions in Web Data Processing
J. SUSKA, Z. JANEKOVA, A. STECH, R. HUDEC
0047 Experimental Comparison of SIFT, SURF, ORB, and AKAZE Feature Extraction Algorithms Across Multi-
ple Image Resolutions
0037 J. ZAGORA, A. VASYLIEVA, P. SYKORA, M. BENCO
Comparing modern Al and ML-agent functionalities among common video game engines
0050 W. STACK, A. JANOTA, M. PRAZIENKA
Edge-Based Industrial Data Contextualization for Unified Namespace Cyber-Physical Systems
0013 A. VASYLIEVA, A. DURANOVA, J. ZAGORA, M. RADILOVA, P. KAMENCAY, R. HUDEC

Automated Multimedia Content Processing using Deep Learning and Containerized Tools

WEDNESDAY SEPTEMBER 9, 2026

Il Track #1- Session 2

Room AF104

10.45 - 12.45 (CEST)

chairman: Ales Janota
technical staff: Pavol Kuchar

0030

M. NAD, M. DANKO, D. KONIAR, M. FRIVALDSKY
Possibility of diagnostic of ignition system

0049

J. KOSTEREC, L. HARGAS, D. KONIAR, M. NAD, A. SIMONOVA
Potential Usage of Hyperspectral Imaging in Electronic Waste Sorting

(-]

Track #1



16 International Conference ELEKTRO 2026 - Conference Program

D. VLAJ, M. KOS, A. ZGANK

0069 Comparative Analysis of GMM, HMM, and LSTM-Based Models for Speaker Gender and Age Classifica-
tion using Identical Acoustic Features
R. FILJAR, T. B. ILIEV, M. BURDZIC, I. HEDJI, Z. BOLFEK, E. CIRIKOVIC

0080 A Comparative Study of GNSS vs 5G Positioning Accuracy in Rural Environment for Intelligent Digital
Services and Autonomous Systems

Track #1 9



16 International Conference ELEKTRO 2026 - Conference Program

TRACK #2

Sustainable energy and smart e-mobility

Section Contacts

Chairman Technical Staff
Pavol Makys Matus Danko (matus.danko@uniza.sk)
Bohumil Skala

Marek Pastor

10 Track #2
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TUESDAY SEPTEMBER 8, 2026

Il Track #2 - Session 1

Room AF106

15.00 - 17.00 (CEST)

chairman: Pavol Makys

technical staff: Matus Danko

T. PODUSEL, P. RAFAJDUS, P. MAKYS

0020 Universal Multi-Phase Inverter Platform for Advanced Motor Control
0039 B. TAKAC, S. AGARLITA, P. MAKYS, I. BOLDEA, T. PODUSEL

Steady-State Analysis of Active-Flux-Based FOC Strategies for SynRM with Magnetic Saturation
0052 E. B. SPILAK, P. MAKYS

Training Convolutional Neural Networks for Rotor Position Estimation in WRSM

A. FRANKO, E. B. SPILAK, P. MAKYS

0053  Comparison Study of Enhanced Sensorless Control Strategy Based on Second PWM Harmonic Extrac-
tion Using Trapezoidal PWM and SVPWM
P. SOFRANKO, V. PETRO, L. PANCURAK, K. KYSLAN

0062 Analysis of Current Ripple and Speed Estimation Accuracy for Square-Wave and Pulse-Wave HF Injec-
tion in Sensorless IPMSM Drives

M. VYDARENY, P. RAFAJDUS, M. STANO

0084 Analysis of downsizing of the length of a barebone axial-flux motor with fixed diameter

WEDNESDAY SEPTEMBER 9, 2026

Il Track #2 - Session 2

Room AF106

10.45 - 12.45 (CEST)

chairman: Bohumil Skala

technical staff: Matus Danko

FEIT UNIZAIP:  Matej Pacha: DualShunter2000 - dual mode locomotive

M. PASTOR, D. GORDAN, R. MOLNAR
0017 Loss analysis of a 500 kHz phase shifted full bridge converter: comparison of PLECS, PLECS SPICE and
experimental results

Track #2 1
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T. PAULEC, P. SPANIK, J. SIMKO

0022 Current-Pulse Inverter for Electrolyzer Power Supply
0028 M. SLADEK, J. SEDO, M. FRIVALDSKY
Resonance Damping Methods of LCL Filter
M. ZAVREL, V. KINDL, M. FRIVALDSKY, B. SKALA
0055 Impedance Matching Optimization of LCC-S and LCC-P Wireless Power Transfer Using Current Doubler
Rectifier
0064 M. ZAVREL, V. KINDL, B. SKALA, M. FRIVALDSKY
Edge-Al Driven Multimodal Sensor Fusion for Robust FOD and LOD Detection in Dynamic WPT Systems
0072 J. SEDO, M. SKORVAGA, S. KRAL
Simulation analysis of Single-Phase Shift Control of DAB Converter
0073 J. SEDO, P. RESUTIK, S. KRAL, M. SKORVAGA
Hybrid Three-Phase Power Factor Correction System with Third-Harmonic Current Injection
0082 A. BLASKO, M. PACHA, P. MAKYS, R. HAVRILA

Hybrid Bipolar-Unipolar PWM for Reduced Inductor Voltage Stress in Single-Phase Active Rectifiers

I Track #2 - Session 3

Room AF106

14.30 - 16.30 (CEST)

chairman: Marek Pastor

technical staff: Matus Danko

R. STRENK, M. ROCH

0001 Intelligent Operation of Smart Grids
0029 M. PRAZENICA, S. KASCAK, M. SLADEK, M. PRIDALA, V. GALIA
Experimental Verification of a Battery-Based Grid Active Compensation System
0032 F. PETRIK, M. HOGER, M. TOMASOV, S. GHAEMI, A. ANVARI-MOGHADDAM
Load Profile Analysis to Assess Demand-side Flexibility Potential
0046 M. HOGER, M. BAHERNIK, F. PETRIK
Quantifying Similarity in Electrical Power Profiles Using Statistical Analysis
P. CYPRICH, P. CYPRICH, J. STROSSA, V. DAMEC, M. SOBEK, D. ZAJICEK
0061 Comparison of Advanced Methods of Grid Power Converter Synchronization under Adverse Grid

Conditions

Track #2
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0063

B. SKALA, V. KINDL, M. ZAVREL, P. RAFAJDUS, M. FRIVALDSKY
Determining Generator Overload at a Power Plant

0078

G. RAJENDRAN, D. ANDRIUKAITIS, M. PRAUZEK, J. KONECNY, A. VALINEVICIUS, M. ZILYS, D. NAVIKAS, V. MARKEVICIUS,

L1l
Roadmap to Advanced Offshore Wind Energy Systems: Al and Machine Learning for Power Conversion

and Energy Management

0079

G. RAJENDRAN, D. ANDRIUKAITIS, S. VALERO, C. SENABRE
Al-Driven Exergy Optimization of Renewable Energy and Storage Systems with GaN-Enhanced Con-
verter Characterization

Track #2
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TRACK #3

Advanced Materials, Nanotechnology and Biomedi-
cal Engineering

Section Contacts

Chairman Technical Staff

Daniel Benedikovic Michal Labuda (michal.labuda@uniza.sk)
Stefan Hardon (stefan.hardon@uniza.sk)

14 Track #3
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TUESDAY SEPTEMBER 8, 2026

I Track #3 - Session 1

Room AF108

15.00 - 17.00 (CEST)

chairman: Daniel Benedikovic
technical staff: Michal Labuda; Stefan Hardon

FEIT UNIZAIP:  Stefan Hardon: RETROTRAFO: Sustainable Transformer Retrofilling through

Biodegradable and Recycled Insulating Fluids

N. TARJANYI, D. KACIK

0016 Controlling the Spectral Response of a Material for Thermal Management Applications

K. PRADENIAKOVA, P. HOCKICKO, F. MUROZ

0031 Effect of heat treatment on copper containing lithium phosphate glasses

K. KIERCZYNSKI, P. MOLENDA, M. SZROT, P. ZHUKOWSKI
0065  Accuracy assessment of estimating water content in power transformer cellulose insulation based on
its concentration in oil sampled from a large population of units

A. DOROSHENKO, M. SAJBAN, J. LITVIK, J. DUBOVAN, A. PETROVIC, V. PIKULIKOVA, D. BENEDIKOVIC

0083 Numerical analysis of Bragg-Type Optical Filters on a Silicon Nitride Platform

Track #3 15
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TRACK #4

Modern education and training in engineering

Section Contacts

Chairman Technical Staff

Patrik Kamencay Ondrej Hock (ondrej.hock@uniza.sk)
Peter Hockicko

16 Track #4
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WEDNESDAY SEPTEMBER 9, 2026

Il Track #4 - Session 1

Room AF108

10.45 - 12.45 (CEST)

chairman: Patrik Kamencay

technical staff: Ondrej Hock
G. TARJANYIOVA, P. HOCKICKO

0007 Comparing Student Performance Across Three First-Year Courses Using the Force Concept Inventory
S. HARDON, M. JANEK, J. KUDELCIK, V. BONDARIEV, P. GALASZKIEWICZ

oon Modern Experimental Approaches to Determining Semiconductor Band Gap Energy in Engineering
Education

0035 L. IRICKOVA, J. ZAGORA, P. SYKORA, M. BENCO
Al Jam Competition Framework: Modular Sensors, Multi-Layer Vision, and Tournament Deployment

0036 L. IRICKOVA, J. ZAGORA, P. SYKORA, M. BENCO

Al Robot Agent Architecture: Control, Perception, and Self-Play Training

N. A. KOPYLOVA, P. HOCKICKO

0045  Virtual Travelling as an Innovative Project Way to Recognize the World Visually by the Students of
Technical Universities
S. POLAKOVA, S. HARDON, P. HOCKICKO

0056 System-Based Teaching of Technical Terminology in Foreign Language Education for Engineering
Students. A Pedagogical and Terminological Approach.

I Track #4 - Session 2

Room AF108

14.30 - 16.30 (CEST)

chairman: Peter Hockicko

technical staff: Ondrej Hock

FEIT UNIZA IP: Ivana Lettrichova: TADAM3D-pP: Integrating Additive Manufacturing into
Electrical Engineering and Photonics Education

V. WOHLMUTHOVA, J. ZUBAJ, M. LABUDA
0006 A Robotic Arm Controlled by Electrooculography: A Prototype for Teaching Human-Computer Interac-
tion Interfaces

Track #4 17
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L. HEROUT, P. KASAL

0054 Beyond Digital Skills: A Four-Dimensional Model of Al Literacy in Technical Curricula

M. GUTTEN, D. KORENCIAK, M. KUCERA, M. KARMAN, J. MARKOVIC

0066 Spatial Localization and Spectral Analysis of Acoustic Anomalies in Dry-Type Distribution Transform-
ers
M. LABUDA, V. WOHLMUTHOVA, A. VIERIKOVA

0081 Development of a Laboratory Prototype for Human Biomechanical Energy Harvesting for Educational
Purposes

M. DANKO, P. RESUTIK, M. FRIVALDSKY, A. STECH, M. NAD

0086 Educational Stand with an Internal Combustion Engine and PO Hybrid Architecture

18 Track #4
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POSTER SESSIONS

Section Contacts

Chairman
Michal Frivaldsky

Poster Sessions 19
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TUESDAY SEPTEMBER 8, 2026

I Poster - Session 1

CONFERENCE ROOM

18.00 - 19.30 (CEST)

chairman: Michal Frivaldsky

technical staff: -

A. KOLEV, Y. GORBOUNQV, H. CHEN

0003 Cepstrum-Based Feature Extraction for Rolling Bearing Fault Classification Using Vibration Data
Y. GORBOUNOV, A. KOLEV, K. KOSTADINQV, N. IVANOV
0004  Envelope-Time-Frequency Analysis With Automated Peak Detection for Rolling Bearing Fault Diagno-
sis
0008 D. KACIK, N. TARJANYI, I. MARTINCEK
Characterization of PDMS-coated Fiber Optic Sensors via Low-Coherence Michelson Interferometry
0015 R. MOLNAR, M. PASTOR, D. GORDAN
DAB-Based Partial Power Processing for Bidirectional Power Flow Between DC Buses
K. KIERCZYNSKI, P. MOLENDA, M. SZROT, P. ZUKOWSKI, J. KUDELCIK
0018 Investigation of the Basic Characteristics of Mineral 0il Sampled from 2788 Power Transformers with
a Rated Voltage of 110 kV
0019 G. INGLES MUNOZ, J. LOPEZ PASTOR, A. ALGABA-BRAZALEZ, J. GOMEZ TORNERO
2-D Direction-of-Arrival Estimation Using WiFi Panel Antenna Array
0024 1 PAULEC, M. PRAZENICA, J. SIMKO, R. KONARIK
Design of a Neural Network-Based Controller for Output Voltage Control of a Buck Converter
0034 J. MORGOS, S. KASCAK, P. GONSCAK, P. DURANA
Active harmonic filter for public lighting network in Zilina
0043 V. PIKULIKOVA, J. LITVIK, D. BENEDIKOVIC
Silicon Nitride Waveguide Splitters for Power and Spectral Management at 950 nm and 1310 nm
0051 M. PRAZIENKA, W. STACK, A. JANOTA, P. KUCHAR
Integrating Digital Twins and Deep Reinforcement Learning for Urban Traffic Control
0057 M- PALES, J.PAPAN, M. MARTINSKY, J. PANUS, O. YEREMENKO, I. BRIDOVA
A Cross-Domain Comparison of Selected Fast Reroute Mechanisms
K. KIERCZYNSKI, P. MOLENDA, P. ZUKOWSKI, M. SZROT
0059 Comparative analysis of the properties of insulating oils sampled from a large population of trans-

formers operating in 15 kV networks

Poster Sessions
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M. SEPESY MAUCEC, M. NIKOV, G. DONAJ, D. MONGUS

0067 Preserving Slovenian Press Heritage: Evaluation of LLM-Based OCR Error Correction
R. KONARIK, M. PRAZENICA, J. SIMKO, M. NAD

0068  Time-Domain Simulation of Nonlinear Electric Circuits via Backward Euler Discretisation and Newton-
Raphson Iteration
P. LEHOCKY, P. RAFAJDUS, M. LUKAC, G. JOKSIMOVIC, C. HAO, Y. GORBOUNOV

0075 Modernization of an Electrical Machines Laboratory for Distance Education through Remote Measure-
ment Integration

0076 0. HOCK, P. KUBALA, P. GONSCAK
Design of educational 8-bit AD converter with successive approximation register
M. NAD, M. DANKO, D. KONIAR, V. SVARNA, S. SEKERKA

0077 Design of a dimmable powerful microscope lighting source for high-speed phase-contrast cinematog-
raphy

0085 J. DUBOVAN, J. LITVIK, V. PIKULIKOVA, G. CIBIRA, D. BENEDIKOVIC
Performance Analysis of GPON Architectures with FBG Sensors for Environmental Monitoring

0088 K. KHMYLOU, J. MACHAJ, L. DE VITO, B. ADAMEC, P. BRIDA

Machine Learning-Based Detection of GNSS Spoofing Using Receiver-Level Parameters

Poster Sessions 21
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22 Poster Sessions
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Notes
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Notes
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Notes
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