2025 International Symposium
ELMAR

Zadar, Croatia
15-17 September 20235

I E E E IEEE Catalog Number: CFP25825-POD
. ISBN: 979-8-3315-9680-4



Copyright © 2025 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: CFP25825-POD
ISBN (Print-On-Demand): 979-8-3315-9680-4
ISBN (Online): 979-8-3315-9679-8
ISSN: 1334-2630

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

com

proceedings



Contents

SPECIAL SESSION: PAVING THE ROAD TOWARDS 6G

OTSM vs. OFDM: A BER Comparison using the Vienna 5G Link-Level Simulator
Florian Asperger, Mariam Mussbah, Philipp Svoboda, Markus Rupp

Numerology Interference in Networks

Agnes Fastenbauer, Alexander Bokor, Markus Rupp, Philipp Svoboda 5
Empirical Analysis of using Public Transport Vehicles as Urban V2X Infrastructure

Dominik Salgovic, Marek Galinski 9
Towards Low-Latency Function-as-a-Service: Ensuring Real-Time Performance

in Open Source FaaS

David Balla, Marton Molnar, Laszl6 Varga, Botond Bencs, Alija Pasic, Mark Szalay 13
Mono-Static Background Channel Modeling for UAV Applications in Urban

Macrocell Scenario

Hongyu Duan, Chuangxin Jiang, Danping He, Junchen Liu, Yujun Zhang,

Ting Liu, Hao An, Ke Guan 17
Toward 6G-V2X: Edge-Assisted Platoon Coordination for Cooperative

Intersection Control

Jozef Jurasko, Lukas Lovas, Rastislav Bencel, Peter Truchly 21
Digital Twin For 5G Networks and Beyond: Domain Transfer and Network Behavior
Classification for 6G Readiness

Matej Petrik, David Truhlar, Michal Ries 25
Monitoring for Open5GS in Secure and Low-Footprint 5G Deployments

Janeba Matej, Oleksii Biletskyi, Galinski Marek, Kotuliak Ivan 29
SPECIAL SESSION: INTELLIGENT TRANSPORTATION SYSTEMS -

Al BASED SMART MOBILITY

KFAE: Kalman Filter-Autoencoder Approach for Handling Faulty and

Noisy Environments

Hassanien Zanki, Arpad Huszak 33
Evaluation of Traffic Flow Prediction Models in a Real-World Urban

Intelligent Transportation System Pilot .

Norman Bereczki, Araya Kibrom Desta, Ismail Arai, Sinem Oztlrk, Emin Abbaszade,

Mahmut Bulut, Damla Silahsizoglu, Vilmos Simon 37
Methodology for Identifying Representative Data-Driven Urban Motorway

Traffic Scenarios

Filip Vrbani¢, Mladen Mileti¢, Martin Greguri¢, Edouard lvanjko 43
Enhancing Road Safety by Anomalous Driving Behavior Detection Based

on V2X Messages

Lorenzo Italiano, Mattia Brunato, Mattia Brambilla, Diego Franceschini 49



Social Robots for Road Safety: Pedestrian Crossing Assistance Use-Case
Andy Luis Flores Comeca, Nina Masarykova, Matej Halinkovic Marek Galinski,
Pavel Laskov, Alexey Vinel

Sliding RandAugment: Dynamic Dual-Window Data Augmentation for

Efficient Traffic Sign Recognition
Patrik Drdak, Peter Lehoczky

TRANSPORT SYSTEMS

53

57

Exposure of Humans to Magnetic Fields Generated by Inductive Power
Transfer for Charging Electric Vehicles
Dragan Poljak, Mario Cvetkovi¢

Human Exposure to Electric Fields Generated by WPT Technology for
Charging Electric Vehicles
Dragan Poljak, Mario Cvetkovi¢, Zoran Blazevi¢

The Challenges of Virtual Reality Simulation Technologies in the Domain
of Ballast Water Management
Renato Iv€e, Astrid Zeki¢, Demir Bari¢, Antonio BlaZina

Rapid Ecological Assessment of Offshore Infrastructure using a Spatial
Planning Tool: A Case Study with FishLAT in the Gulf of Mexico
Emily Hazelwood, Amber Sparks, Aminda Everett

Benchmarking the MQ-3 Gas Sensor for Alcohol Impairment Detection:
Insights from a Driving Simulator Study
Jan-Philipp Gébel, Jan Cedric Mertens, Andreas Riener

Solving Periodic Vehicle Routing Problem with Time Windows using

Variable Neighborhood Search and Local Search
Dominik Knez, Tomislav Erdeli¢, Nikola Mardesi¢, Tonc¢i Cari¢

IMAGE AND VIDEO PROCESSING 1

61

65

69

73

77

85

Skin Color Measurement from Dermatoscopic Images: An Evaluation
on a Synthetic Dataset_
Marin Bencevi¢, Robert Sojo, Irena Gali¢

Hand Gesture Detection Based on Non-audible Sound
Ena Jurki¢, Marijan Herceg, Mario Vranje$, Ratko Grbi¢

Towards Automated Diffusion-Based Synthetic Image Generation for
Agricultural News Articles
KreSimir Romi¢, Hrvoje Leventi¢, Juraj Peri¢, Dragana Zundanovi¢

Novel View Synthesis using Landmark-based Warping
Jaroslav Venjarski, Richard Filak, Vivek Dwivedi, Stanislav Sidla, Gregor Rozinaj

U-Net, LW-Net and Siamese Network in Retinal Biometric Recognition
Martin Nachtmann, Milo$ Oravec, Veronika Kurilova

Advanced PTZ Camera Control via Head-Tracking for Hybrid Communications

Stanislav Sidla, Ivan Minarik, Marek Van&o, Jaroslav Venjarski,
Gregor Rozinaj, Olga Sulema

89

93

101

105

109

113



IMAGE AND VIDEO PROCESSING 2

Parametrization of Gaussians for Enhanced Image Representation in
Gaussian Splatting
Martin Hornacek, Ivan Minarik, Gregor Rozinaj, Radoslav Vargic

Augmenting Fundus Images using Color Variants Based on HSV
Color-space Quartile Values

Veronika Kurilova, Michal Kovac, Jarmila Pavlovicova, Milos Oravec,
Ondrej Straka, Nora Majtanova, Petr Kolar, Zlatica Fellner

A Comparative Analysis of Synthetically Generated Damage Types on Photographs
Ivana Hartmann Toli¢, KreSimir Romi¢, Dora Stern, Marina Peko,

117

121

Robert Sojo, Juraj Peri¢ 127
Evaluating Denoising Methods for 3D Ultrasound Uterus Segmentation

with DynUNet

Marija Habijan, Juraj Peri¢, Irena Gali¢ 131
Comparative Evaluation of No-Reference Image Quality Metrics for

HDR-to-SDR Converted Images

Danko Curlin, lvana Zeger, Mislav Grgic, Sonja Grgic 135
Scheduling Workloads with Time-Varying Jobs Type on Distributed Systems

Helen D. Karatza 139
ANTENNAS AND PROPAGATION 1

On-Chip InP Based Series Fed Patch Antenna Array with Via

less GCPW to Microstrip Transition

Sumin David Joseph, Edward A. Ball 145
An Ultracompact Triple-Band Circularly Polarized MIMO Model for

Wireless Capsule Endoscopy and Midfield Power Transfer

Syed Nazim Shah, Jamal Nasir, Miguel A.G. Laso 149
High Performance Microstrip Array Design by Machine Learning-Assisted

Multi-Objective Optimization Approach

Sina Hasibi Taheri, Md Yeakub Ali, Ali Lalbakhsh 153
Homogenization of Composites using the Derivative-Free Loss Method

for Neural Networks

Dora Omanovi¢, Dario Bojanjac 161
ANTENNAS AND PROPAGATION 2

Printed PRS-based Circularly Polarized Resonant Cavity Antenna for mmWave
Communications

Md Yeakub Ali, Khushboo Singh, Sina Hasibi Taheri, Subhas Mukhopadhyay 165
Sensitivity and Temperature Analyses of Open-Ended Rectangular

Waveguide Sensors

Mohammad Eskandari, Mojtaba Joodaki 169



Theoretical Investigation of Crosstalk Between Two Microstrip Lines in
the Presence of a Metal Shield

Mohammad Eskandari, Mojtaba Joodaki 173
A Simple Transmission Line Demonstrator for Undergraduate

Electromagnetics Syllabus

Srdan Mili¢, Andro Anié Mili¢, Ana Kovaci¢, Marko Radolovié, Silvio Hrabar 177
Development of Integrated Body-Centric Sensor System

Zvonimir Sipus$, NikSa Burum, Davor Bonefa€i¢, Davorin Mikuli¢, Marko Bosiljevac 181
WIRELESS COMMUNICATIONS

Efficient Password Hash Computation on an Open-Source Heterogeneous

Research Platform with RISC-V Cores and Custom Accelerators

Josip Ramljak, Josip Knezovi¢, Mario Kovacd 185
An Optimal L-estimate form of the Hermite Transform for Mixture of

Gaussian and Impulse Noise

Andjela Draganic¢, Djordje Stankovi¢, Irena Orovi¢ 191
Automatic discovery and visualization of L2 network topology

Leon Unger, Dino Meter, Zeljko lli¢, Gordan Sisul, Sonja Grgi¢, Josip Jozi¢ 197
A Novel Near-field Based Approach for Wireless Battery Management Systems

Francesca Bagnoli, Ettore Noccetti, Daniele Rossi, Andrea Michel,

Marco Ronchi, Sergio Saponara 201
GenAl-enabled Network Design for the Case of the Outage Probability of a

Beaulieu-Xie Wireless Fading Environment with Maximal Ratio Combining

Suad Suljovi¢, Nenad Petrovi¢, Dragana Krsti¢ 205
MICROWAVE ELECTRONICS

Manufacturing Tolerance Investigation in GaAs MMIC SIW Resonator

Sumin David Joseph, Edward A. Ball 209
Preliminary Feasibility Study of Glucose Sensing by Permittivity

Measurements in the RF Range ; ;

Antonio Saroli¢, Matea Paradzik, Andela Matkovi¢, Vedrana Cike$ Culi¢, Anton Kordi¢ 223
Emulating Parametric Amplification with Switched-inductor Network

and Current Source

Darin NoZina, Silvio Hrabar 227
A Simple Handheld High-voltage Pulse Generator for Electrostimulation

Alma Trazivuk, Srdan Milic, Silvio Hrabar, Igor Krois 231



SATELLITE AND RADAR SYSTEMS

Ethics of Orbital Debris: Responsibility and Prevention in Small
Satellite Missions Enhanced Legal Analysis and Integration
Dijana Gracin, Mladen Viher, Zvonko Trzun

Data Transmission Technologies and Relay Systems in
the Copernicus Sentinel Program
Alen Lustica, Sanja Samanovi¢, Domagoj Frank, Olga Bjelotomi¢ Orsuli¢

Designing Post-Quantum Secure Blockchain Infrastructure for Business
Intelligence Systems: Migration Strategies and Cost Optimization
Miljenko Svarcmajer, Tea Krémar, Dina Sabanovié¢, lvica Luki¢

ISAR Imaging using Adaptive ARMA Spectrum Estimation in Subbands
Mehmet Tahir Ozden

A Sentinel-1 SAR Based Methodology for Flood Mapping and Strengthening
Croatia’s Flood Response through Space-Based Cooperation
Mladen Viher, Zvonko Trzun, Dijana Gracin

Detecting Urban Changes in Coastal Areas using SAR Amplitude Data
Karla Sever, Filip Tur€inovi¢, Dario Bojanjac, Marko Bosiljevac

AUTONOMOUS VEHICLES

235

239

245

249

253

257

A New Tool for Lane Line Annotation, a New Dataset and a Comparison of
Existing Deep Learning-based Lane Line Detection Models
Rea Krizanac, Mario Vranje§, Ratko Grbi¢, Denis Vajak

ROSBENCH: A Simulation-Based Benchmark for Sensor Quality and
Environmental Conditions Robustness in AV Perception
Matej Halinkovic, Miroslav Kunovsky, Marek Galinski

Comparison of Path Planning Algorithms for Autonomous Vehicle Navigation
using Satellite and Airborne LIiDAR Data
Chang Liu, Zhexiong Xue, Tamas Sziranyi

Effect of Post-Processing Methods on CPU-based 3D Object Detection from
Camera and LiDAR Data
Nina Masarykova, Branislav Fech, Marek Galinski, Peter Truchly

LiDAR-based Cone Extraction and Heuristic Trajectory Optimization for
Autonomous Formula Student Racing_
Marko Juri¢, Ante Vinkovi¢, Vlaho-Josip Stironja, Ivan Markovi¢

Evolving Neural Controllers for Autonomous Driving using NEAT
Vitalii Pretsel, Roman Shuvar, Vitaliy Kukharskyy, Vasyl Lyashkevych

261

269

273

279

283

287



COMPUTER VISION

Real-Time Object Detection and Classification using YOLO for Edge FPGAs

Rashed Al Amin, Roman Obermaisser 291
U-Net for Small Object Segmentation: Detecting Retinal Exudates

in Diabetic Retinopathy

Michal Kovac, Peter Macsik, Jozef Goga, Ondrej Straka, Jarmila Pavlovicova 297
Augmented Grape Leaf Disease Dataset for Realistic Vineyard

Environment using Background Blending

Adam Kaémar, William Brach, Matej Halinkovi¢, Kristian Kostal, Michal Ries 301
Line Detection in Nomenclator-Encrypted Historical Manuscripts

Marian Sebena, Juraj Kacur 307
Retinal Vessel Segmentation by U-net using Modification of the

Phase Component of the DFT Image Spectrum

Ondrej Straka, Filip Zubek, Michal Kovac, Jarmila Pavlovicova, Veronika Kurilova 311
High-Fidelity Focal Stack Generation from FFT and MPI-Based Light

Field Rendering

Vivek Dwivedi, Jaroslav Venjarski, Gregor Rozinaj 315
AUTOMATION AND ROBOTICS

Development and Implementation of an Autonomous Quadcopter Drone

Abdulhadi Velagi¢, Tarik Pozderac, Jasmin Velagi¢ 321
Freezing Scenarios for BERT Based Authorship Attribution

Juraj Kacur, Martin Sefcik, Marian Sebena 327
Analyzing Compliance with Safety Standards in C Code via Large Language Models

Dorin Nuteanu, Alexandru Guzu, Georgian Nicolae 331

Detection of Phishing Emails
Simona Zlatohlavkova, Milo$ Oravec

337





