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Plennary Session (Chairmen: Krzysztof Mendrok, Jarosław Konieczny) 

Artur Dubrawski – Carnegie Mellon University, USA 
Artificial Intelligence: A Practical View 
 
Murillo Ferreira Dos Santos – CEFET-MG, Brasil 
Enhancing Control Allocation Techniques for Over-Actuated UAVS: Perspectives and Innovations 
 
 

Session 1, Wednesday, May 22, 2024, 17:00 – 19:00 (Chairmen: Dan Popescu, 
Andrzej Sioma) 

84 Mateusz Sewioło, Arkadiusz Mystkowski 
Agriculture Rotary Tedder Fault Diagnosis using Multiple Input - Multiple Type - parallel - 
Convolutional Neural Network optimized by Genetic Algorithm. 
 
18 Martin Radvanský, Alena Kadlecová, Milos Kudelka 
Utilizing Image Recognition Methods for the Identification and Counting of Live Nematodes in Petri 
Dishes. 
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125 Nicoleta Negru, Sorin Mihai Radu, Alexandra Soica 
Air Quality Monitoring and Photovoltaic Impact Assessment in Valea Jiului. 
 
146 Wojciech Kempa 
Towards a Balance Between Energy Savings and Quality of Service: a Finite-buffer Queueing Model 
with a Controlled Machine Vacation. 
 
29 Mariusz Nowak, Andrzej Urbaniak 
Application of Machine Learning and Neural Network to Predict Damage and Failure of Machines in 
Building Installations. 
 
94 Pawel Knap, Urszula Jachymczyk 
Bayesian-Tuned Convolutional Neural Networks for Precise Bearing Fault Classification. 
 
 

Session 2, Wednesday, May 22, 2024, 17:00 – 19:00 (Chairmen: Murillo Ferreira 
dos Santos, Marek Laciak) 

71 Mateusz Stemplewski, Krzysztof Mendrok 
Active Tilt Control of the Turning Motocycle. 
 
57 Leonardo Rocha Olivi, Wolmar Araújo Neto, Exuperry Barros Costa, Murillo Ferreira dos Santos, 
Paolo Mercorelli, Eleri Cardoso 
Vector Fields Autonomous Control for Assistive Mobile Robots. 
 
76 Pierre Alvim de Paula, Vinícius Barbosa Schettino, Murillo Ferreira Dos Santos, Paolo Mercorelli 
PID Controller Application in a Gimbal Construction for Camera Stabilization and Tracking. 
 
65 Waldemar Rączka, Dorota Marszalik 
Swarm Robots Modeling. 
 
123 Roland Bartok, Bertalan Toronya 
An Agent Based Simulator on ROS for Fuzzy Behavior Description Language (FBDL). 
 
70 Tamás-Loránd Marton, Dénes Nimród Kutasi 
Modeling and Control Strategies for Bicopter type UAVs. 
 
 

Session 3, Wednesday, May 22, 2024, 17:00 – 19:00 (Chairmen: Attila Trohak, 
Andrzej Koszewnik) 

33 Crescenzo Pepe, Farooq Ali Mir, Silvia Maria Zanoli  
Control of Different Parameters for Indoor Air Quality Management through Natural Ventilation. 
 
152 Awais Khan, Faiz Ul Islam, Uzma Sarwar, Jameel Ahmed Bhutto 
Advanced Network-Driven MPC with Time-Delay Auto-Regressive Framework. 
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41 Keyvan Karim Afshar, Roman Korzeniowski, Jarosław Konieczny 
Robust H∞ Control of Semi-active Suspension System with Adaptive inerter via force-tracking. 
 
113 Patryk Bałazy, Szymon Podlasek 
Reinforcement Learning-Based Overhead Crane Control for Handling in Sensor-failure Scenarios. 
 
12 Stephan Scholz, Lothar Berger 
Optimization-based Trajectory Planning for Heat Conduction. 
 
25 Ales Jandera, Tomas Skovranek 
Neural-Network-based Pitch-lag Estimation in Long-term Linear Prediction. 
 
 

Session 4, Thursday, May 23, 2024, 09:00 – 11:00 (Chairmen: Rabab Benotsmane, 
Nicu-George Bizdoaca) 

36 Crescenzo Pepe, Farooq Ali Mir, Silvia Maria Zanoli 
Heat Pump Management for Building’s Indoor Temperature Control. 
 
37 Silvia Maria Zanoli, Mahmoud Sfar Hancha, Farooq Ali Mir, Crescenzo Pepe 
Predictive Maintenance in Twin Screw Air Compressors through Unsupervised Learning. 
 
73 Marek Sibielak, Jarosław Konieczny, Adam Smoter 
Model and Control Synthesis for an Active Vehicle Suspension Strut Involving a Single-rod 
Electrohydraulic Actuator. 
 
5 Marek Kvet, Jaroslav Janacek  
Combined Hyperheuristics for Searching of Series of Non-dominated Service System Designs. 
 
145 Jacek Jagodziński, Marta Lampasiak 
Padé Approximation Method for Fractional-order Systems. 
 
 

Session 5, Thursday, May 23, 2024, 09:00 – 11:00 (Chairmen: Renata Wagnerova, 
Andrzej Kot) 

138 Josef Cernohorsky, Jana Sehnalová, Kateřina Prstková, Lenka Lhotská, Yu-Liang Kuo, Aleš 
Richter 
Recondition of Laying Patients Using System of Coordinated Electronic CAMs. 
 
136 Vladyslav Andrusyshyn, Ivan Andrusyshyn, Kamil Židek, Vitalii Ivanov, Ján Piteľ, Jozef Trojan  
Creating a Digital Twin of the ABB YuMi Robot to Improve the Human-robot Interaction Experience 
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95 Cristian Petre Copilusi, Dorin Popescu, Liviu Florin Manta, Horatiu Roibu, Mihnea Ion Marin 
Numerical Simulations for Designing a Human Lower Limb Rehabilitation Robotic System. 
 
157 Réka Trencsényi, László Czap 
Ultrasound- and MRI-based Speech Synthesis Applying Neural Networks. 
 
158 Réka Trencsényi, László Czap 
Association of Relevant Anatomic Contours of Ultrasound and MRI Images by Optimisation via 
Different Geometric Parameters. 
 
11 Pavel Celovsky, Renata Wagnerova  
Aortic Pressure Control. 
 
 

Session 6, Thursday, May 23, 2024, 09:00 – 11:00 (Chairmen: Bogdan Sapiński, 
Jozsef Vasarhelyi) 

50 Richard Rosatti de Bem, Murillo Ferreira Dos Santos, Paolo Mercorelli, Felipe Nascimento 
Martins, Accacio Ferreira dos Santos Neto, José Luís Sousa de Magalhães Lima 
Cascade PID Controllers Applied on Level and Flow Systems in a SMAR Didactic Plant. 
 
104 Murillo Ferreira Dos Santos, Leonardo de Mello Honório, Vitor Mainenti Leal Lopes, Paolo 
Mercorelli, Edvaldo Soares Araújo Neto, Rodolfo Almeida Machado 
Experimental Tests for an Innovative Catamaran Prototype: An Interesting Application Case. 
 
64 Accacio Neto, Jorge Lucas Torres Cassaro Cassaro, Murillo Ferreira Dos Santos, Paolo Mercorelli, 
Vinícius Barbosa Schettino 
Gain Scheduling Controller for Improving Level Control Performance. 
 
2 Sigurdur Hafstein, Juan Javier Palacios Roman  
Convex Lyapunov Functions for Switched Discrete-time Systems by Linear Programming. 
 
62 Dariusz Grzybek 
Impact of Creep Phenomenon on a Performance of a Linear Control System of a Piezoelectric 
Cantilever Actuator. 
 
17 Martin Dodek, Eva Miklovičová, Miroslav Halás 
Optimal Impulsive Disturbance Rejection in Oscillating Systems. 
 
 

Session 7, Thursday, May 23, 2024, 11:20 – 13:40 (Chairmen: Krzysztof Lalik, 
Dorin Popescu) 

47 Martin Muzelak, Tomas Skovranek, Marek Ruzicka 
Physical-Informed Neural Networks Application to Spring-mass System Solution. 
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139 Claudia Fernanda Yaşar, Buse Tacal Ucun, Levent Ucun 
Design and Control of a Magnetic-Wheeled Climbing Robot for Vertical Steel Surfaces: Motor 
Positioning Performance through Model Reference Adaptive Control. 
 
 
114 Jan Przepióra, Piotr Książek 
Casting Discontinuity Detection Method based on Deep Learning Algorithms. 
 
40 Slavomir Kajan, Marek Trebuľa, František Duchoň, Zuzana Kovaríková, Michal Švolík, Denis Švec 
Robotic Vision Inspection of Weld Quality Using Convolutional Neural Networks. 
 
153 János Májer, Denes Fodor, Ákos Krabacz, Szilárd Stadinger 
Testing Embedded Software Functionality of Safety Critical Brake-by-wire Systems Based on Vector 
Toolchain. 
 
90 Pawel Knap, Urszula Jachymczyk, Krzysztof Lalik 
Optimizing Remaining Useful Life Prediction: A Feature Engineering Approach. 
 
85 Hameed Ullah, Santos Miguel Orozco Soto, Simone D'Angelo, Fabio Ruggiero, Vincenzo Lippiello 
Horizontal Sustained Force Delivery with an Aerial Manipulator using Hybrid Force/Position Control. 
 
 

Session 8, Thursday, May 23, 2024, 11:20 – 13:40 (Chairmen: Ireneusz Dominik, 
Laszlo Czap) 

83 Bálint Bak, Pál Weisz, György Orosz 
Worst-Case Circuit Analysis using Schematic Conversion and Decomposition. 
 
49 Dorota Marszalik, Waldemar Rączka 
A Method for Reorganizing the Shape of a Swarm of Robots with a Commander Moving in a Two-
dimensional System. 
 
38 Cosmin Rus, Eduard Lupulescu, Monica Leba, Marius Risteiu 
Advanced Mathematical Modeling and Control Strategies for Autonomous Drone Systems. 
 
28 Marcin Żukowski, Mirosław Kondratiuk, Ewa Pawłuszewicz 
Machine Learning Assist in Remote Operation of Nursing Mobile Robot. 
 
60 Bence Ország, László Sujbert 
A Novel Nonuniform Filter Bank Design Method. 
 
8 Kristína Okienková, Martin Dodek, Róbert Málik, Jana Paulusová  
Model Predictive Control of the Van de Vusse Reaction: Comparing the Deterministic and Stochastic 
State Estimation. 
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92 Urszula Jachymczyk, Pawel Knap, Patryk Bałazy, Szymon Podlasek, Krzysztof Lalik 
Approach to Bearing Fault Diagnosis: CNN-Based Classification Across Different Preprocessing 
Techniques. 
 
 

Poster Session 1, Thursday, May 23, 2024, 11:20 – 13:20 (Chairmen: Dariusz 
Grzybek, Stella Hrehova) 

20 Michal Duhančík, Kamil Židek, Jozef Husár 
The Automated Quality Control of 3D Printing Using Technical SMART Device. 
 
21 Kamil Židek, Michal Duhančík, Stella Hrehova 
Real-time Material Flow Monitoring in SMART Automated Lines using a 3D Digital Shadow with the 
Industry 4.0 Concept. 
 
51 Vinícius Berno E Silva, Paulo César Barros Rodrigues, Murillo Ferreira dos Santos, Paolo 
Mercorelli, Milena Faria Pinto, Wolmar Araújo Neto 
Case Study: Gain Scheduling Adaptive Control Applied on a Didactic Level System. 
 
52 Amanda Dias Evangelista, Vinícius Barbosa Schettino, Murillo Ferreira dos Santos, Paolo 
Mercorelli 
Comparison of Trajectory Estimation Methods Based on LIDAR and Monocular Camera in a Simulated 
Environment. 
 
55 Renan Rocha Almeida, Dércio Manique Sanches dos Santos, Murillo Ferreira dos Santos, Paolo 
Mercorelli, Vinícius Barbosa Schettino, Accacio Ferreira dos Santos Neto 
Case Study: Modeling and Control of a Beam via Brushless Motor. 
 
56 Wolmar Araújo Neto, Murillo Ferreira dos Santos, Leonardo Rocha Olivi, Exuperry Barros Costa, 
Paolo Mercorelli 
Comparison of Bio-Inspired Algorithms in a Case Study for Optimizing Capacitor Bank Allocation in 
Electrical Power Distribution. 
 
75 Vitor Mainenti Leal Lopes, Leonardo de Mello Honório, Murillo Ferreira Dos Santos, Paolo 
Mercorelli, Edvaldo Soares Araújo Neto, Rodolfo Almeida Machado 
Project and Design of a Catamara Prototype with Aerial Propulsion System. 
 
129 Fernanda Mara Fernandes, Murillo Ferreira Dos Santos, Paolo Mercorelli 
Automation in Clinical Laboratories: A Comprehensive Bibliography Review. 
 
156 Stella Hrehová, Jozef Husár, Michal Duhančík 
Characteristics of Selected Software Tools for the Design of Augmented Reality Models. 
 
140 Erika Fecková Škrabuľáková 
On the effect of Insulation of Boiler Parts on Savings. 
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30 Wojciech Sikora 
Estimating the Capacitance of a Dielectric Elastomer Generator using Selected Measurement Methods. 
 
68 Hussam Rostum, József Vásárhelyi 
Comparing the Effectiveness and Performance of Image Processing Algorithms in Face Recognition. 
 
91 Szymon Podlasek, Pawel Knap, Patryk Bałazy, Krzysztof Lalik 
Design of a Learning Station for Object Regulation of Various Control Systems for Energy Sector. 
 
4 Jaroslav Janacek, Marek Kvet 
Efficiency of Metaheuristic Principles in Pareto Front Approximation. 
 
132 Mircea Nitulescu 
Theoretical Aspects and their Influences in Planning the Planar Trajectories of Mobile Robots. 
 
127 Ousama Shouffi, Ibrahim Shaglil, Krassimira Stoyanova, Rabab Benotsmane 
Design and Implementation of DOA Algorithms for Smart Antenna Systems. 
 
87 Attila Aradi, Attila K. Varga, Péter Takács 
Assessing the Impact of Electrical Boat Propulsions on Freshwater Lake Soundscapes and Ecosystems. 
 
131 Marius Marian, Adelin Cusman, Stinga Florin, Dan Popescu 
A Digital Enterprise Architecture based on Cloud-Based Services and Digital Signatures. 
 
128 Mohammed Al Qaradagi, Fatimah Ameen, Kanstantsin Miatliuk, Rabab Benotsmane 
Application of Teleoperation Control for a Robotic Hand using a Glove. 
 
86 Attila Aradi, Attila K. Varga, Péter Takács 
Integrating Servopress Acoustic Monitoring with Machine Learning for Enhanced Predictive 
Maintenance: Opportunities and Limitations. 
 
142 Marius Marian, Adelin Cusman, Alexandru Toma, Dan Popescu 
A Cloud-Based Service for Digitally Certifying Online Content. 
 
154 Marek Laciak, Patrik Flegner, Ján Kačur, Milan Durdán, Marcela Pavlíčková, Ján Terpák  
Use of the Optimization System with a Model for Optimizing Parameters of Technological Processes. 
 
14 Juraj Ždánsky, Karol Rástočný, Jozef Hrbček, Jozef Brtiš, Rastislav Pirník 
Diagnostics of the Safety PLC Output Circuit and its Impact on Safety . 
 
 

Session 9, Friday, May 24, 2024, 09:00 – 11:00 (Chairmen: Marek Laciak, Attila 
Trohak) 

74 Accacio Neto, Beatriz Campelo, Matheus Silveira, Murillo Ferreira Dos Santos, Paolo Mercorelli, 
Vinícius Barbosa Schettino 
Enhancing Performance of Level System Modeling with Pseudo-Random Signals. 
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101 Emanuel Francisco Vicentini Carvalho, Lucas Silva de Oliveira, Murillo Ferreira Dos Santos, 
Paolo Mercorelli, Matheus Carvalho Gouveia 
Georeferencing System for Maneuvering of Autonomous Truck in Mining Environments. 
 
147 Rafael Martins Preisser Marçal, José Geraldo Ribeiro Júnior, Gustavo Campos Menezes, Murillo 
Ferreira Dos Santos, Paolo Mercorelli 
Design and Development of a Livestock Food Monitoring System. 
 
16 Jozef Husár, Stella Hrehova, Kamil Židek 
Design and Implementation of Innovative Workplaces for Education in the Field of Smart 
Technologies with a Focus on Control and Computer Systems. 
 
43 Sándor Tihamér Brassai, Norbert Szántó, Adorján Bajka, Olivér Bárdi, András Németh, Attila 
Hammas 
Simulation Environment Implementation for Generation of Training Samples. 
 
143 Ligia-Domnica Chiorean, Mircea-Florin Vaida 
Waste Water Pumping Stations Retrofitting. Development of a Brownfield Industry 4.0 Solution. 
 
 

Session 10, Friday, May 24, 2024, 09:00 – 11:00 (Chairmen: Jarosław Konieczny, 
Jozsef Vasarhelyi) 

141 Andrzej Koszewnik, Bartlomiej Ambrozkiewicz  
Improvement Effectivness of the Tri-stable Energy Harvesting System by Adapting Potential Energy. 
 
39 Łukasz Jastrzębski, Arkadiusz Kozieł 
Design of an Embedded Control System for a Linear MR Damper Powered by Energy Harvested from 
Vibrations. 
 
7 Murat Dogruel  
Control of Chaotic Systems using Harmonic Control Arrays. 
 
106 Ireneusz Dominik, Krzysztof Lalik, Jan Przepióra 
Application of Artificial Neural Networks to Determine the Length of Mining Bolts Using a Self-excited 
Acoustical System. 
 
93 Mateusz Kozioł 
The Effect of Gyroscopic Coupling near the Supports of a Rotor System with Anisotropic Stiffness. 
 
27 Łukasz Jastrzębski, Piotr Micek 
Experimental Set-up with a Linear Motor Drive System for Magnetorheological Dampers Testing. 
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Poster Session 2, Friday, May 24, 2024, 09:00 – 11:00 (Chairmen: Agata 
Nawrocka, Jaromir Škuta) 

3 Róbert Rákay, Marek Vagaš  
The Comparison of Machine Vision Approaches for Standard Industrial Solutions. 
 
19 Paweł Czopek, Jakub Bernat  
The Design of Controller for Swing Up Cart Pole Problem with Strongly Constrained Input. 
 
26 Aleš Janota, Filip Kalus, Rastislav Pirník, Júlia Kafková, Pavol Kuchár, Michal Skuba, Peter 
Holečko 
Reinforcement Learning Approach to Adaptive Traffic Signal Control using SUMO-RL. 
 
111 Jolana Škutová 
Development of a Graphical User Application for Testing Lift Group Control Procedures Using Timer 
Object. 
 
120 Réka Pusztahelyi, Ibolya Stefán 
Improving Industry 4.0 to Human-centric Industry 5.0 in Light of the Protection of Human Rights. 
 
53 Bogdan Popa, Ion Marian Popescu, Radu-Lucian Constantinescu, Anca Albita, Alexandru Toma, 
Catalin-Vladut Maris 
Describing and Applying the Entity Framework from Simple Applications to Complex Scenarios. Case 
Study. 
 
44 Denisa Malutan Todorotiu, Claudiu Domuta, Camelia Avram, Dan Radu, Dan Gota, Hnoriu Valean 
Mobile Application For Sharing Parking Spot. 
 
133 Oliver Hornyak 
From Data to Decisions: AI Techniques for Remaining Useful Life Estimation. 
 
108 Jaromír Škuta, Tomáš Pawlenka 
Use of Wireless Transmission for Measurement and Monitoring of Vibration. 
 
59 Marcela Pavlickova, Marek Laciak, Tomasz Malkus 
Study of Skills for Implementing Industry 5.0 in Industrial Organizations. 
 
13 Pavol Kuchár, Rastislav Pirník, Júlia Kafková, Aleš Janota, Juraj Kekelák, Michal Skuba, Róbert 
Fatura 
eCall Systems: Enhancing Safety and Accessibility. 
 
155 Venkatnarayan Hariharan 
On the -3 dB Bandwidth of a 3-Pole Feedback Amplifier. 
 
126 Rabab Benotsmane, Attila Trohák, Roland Bartók, Gábor Mélypataki 
Transformative Learning: Nurturing Novices to Experts through 3D Simulation and Virtual Reality in 
Education. 
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144 Andrei-Costin Trasculescu, Ionut-Cristian Resceanu, Horatiu Roibu, Florina-Luminita Petcu, 
Stefan-Irinel Cismaru, Constantin Patrascu, Nicu-George Bizdoaca 
Augmenting Attention and Focus Using Brainwaves Monitoring and Haptic Feedback. 
 
121 Fatimah Ameen, Attila Trohák, Abdulrahman Siddiq, Rabab Benotsmane 
Enhancing Photovoltaic Array Performance under Partial Shading through Dynamic Reconfiguration 
and Layer Equalization Algorithm. 
 
161 Dagmar Bednárová, Gabriela Bogdanovská, Erika Fecková-Škrabuľáková  
Improving the Metallurgical Production Process. 
 
96 Dorin Popescu, Horatiu Roibu, Cristian Petre Copilusi, Liviu Florin Manta, Mihail Michi 
Geambesa, Alin Horia Burileanu, Ligia Rusu 
Design and Development of a Lower Limb Rehabilitation Robotic System. 
 
89 Olha Bambura, Marek Sibielak, Jarosław Konieczny 
Results of an Experimental Investigation of a Dynamic Position Calculation of the Moving Object on 
the Flat Plane. 
 
102 Agata Nawrocka, Marcin Nawrocki, Andrzej Kot 
Application of Deep Learning in the Classification of Cardiac Arrhythmias based on the ECG Signal. 
 
116 Andrzej Kot, Agata Nawrocka, Katarzyna Ślanda 
Using Matlab for Automatic Detection of the ECG Signal Characteristic Features. 
 
22 Júlia Kafková, Rastislav Pirník, Dušan Nemec, Pavol Kuchár, Dana Šišmišová, Oliver Valko, Peter 
Holečko  
WinterWatch: An Automated Approach to Outdoor Parking Lot Vacancy Detection in Cold Climates. 
 
105 Alexandru Nicolae Tudosie 
Study of an Aircraft Turbo-Jet Engine as Controlled Object. 
 
109 Alexandru Nicolae Tudosie 
Aircraft Turbo-Jet Engine with Afterburning as Controlled Object . 
 
 

Session 11, Friday, May 24, 2024, 11:20 – 12:40 (Chairmen: Renata Wagnerowa, 
Dagmar Bednarova) 

23 Paweł Orkisz, Somashree Mondal, Frank Clemens, Thomas Graule, Bogdan Sapiński 
Expanding the Research Capabilities of the Experimental Setup for Testing Magnetoactive Materials. 
 
99 Omar Salih, József Vásárhelyi 
Visual Data Compression Approaches for Edge-based ORB-VSLAM Systems. 
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110 Patryk Bałazy, Kamil Pieprzycki, Paweł Knap 
Robust Reinforcement Learning for Overhead Crane Control with Variable Load Conditions. 
 
88 Paweł Martynowicz 
Tuned Vibration Absorber for Wind Turbine Tower Deflection Mitigation Adopting Nonlinear Optimal 
Control Technique – Experimental Tests. 
 
 

Session 12, Friday, May 24, 2024, 11:20 – 12:40 (Chairmen: Marius Marian, 
Jolana Skutova) 

42 Sándor Tihamér Brassai, Róbert Béla Ambarus, Attila Hammas, András Németh 
Experiments on detecting and Monitoring Objects Based on Thermal Imaging. 
 
77 Justyna Waśniowska 
Theoretical Considerations on the Achievability of Uniform Distribution of Irradiance on the Surface. 
 
72 Andrzej Sioma, Janusz Kowal 
Light-material Interactions and their use in Surface Imaging. 
 
118 Bartosz Lenty 
Image Noise Compensation in Industrial Implementation of the SFF Method using Controllable Optics. 
 
 


