


ICETA 2022
 

 

 

20th Anniversary 
of IEEE International Conference 

on Emerging eLearning Technologies 
and Applications 

 

 

 

 

PROCEEDINGS 
 

 

 

 

 

 

 

 

October 20  21, 2022 

Grand Hotel Starý Smokovec, High Tatras, Slovakia

2



Website: http://www.iceta.sk

ISBN: 979-8-3503-2032-9
IEEE Catalog number: CFP2238M-USB

Copyright and Reprint Permission: 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 reprint or republication permission, email to IEEE 
Copyrights Manager at pubs-permissions@ieee.org. All rights reserved. Copyright ©2022 by
IEEE.

3



COMMITTEES

Honorary Committee Chair

Honorary Committee

, Slovak University of Technology, Bratislava
Newman B. Harvey, California Institute of Technology, Pasadena 
Rudas Imre, Óbuda University, Budapest

Program Committee Chair

Program Committee

Bauer Pavol, Delft University of Technology
Technical University, Ostrava

Behun Marcel, Technical University of Kosice
Berke József, John von Neumann Computer Society, Budapest
Bieliková Mária, Slovak University of Technology, Bratislava
Brestenská Beáta, Comenius University Bratislava
Cehlar Michal,
Chovanec Martin, Technical University of Kosice

Slovak University of Technology, Bratislava
Technical University of Kosice

Dado Milan,
Tec

Dolnák Ivan,
Doroshenko Anatoliy, Institute of Software Systems of NASU, Kiev 
Drozdová Matilda,
Dzupka Peter, Technical University 

Technical University of Kosice 
Galgoci Gabriel, AT&T Bratislava
Gavurova Beata,

Hämäläinen Timo, University of Jyväskylä 
Hautamaki Jari, University of Appl. Science
Hluchý Ladislav, Slovak Academy of Sciences, Institute of Informatics 
Horváth Pavol, SANET - Slovak Academic Network, Bratislava 

Slovak University of Technology, Bratislava 
Hudak Radoslav,
Hvorecký Jozef,
Jelemenská Katarína, Slovak University of Technology, Bratislava 

4



Juhár Jozef,
Juhas Gabriel, Slovak University of Technology in Bratislava
Kainz Ondrej, Technical Uni
Kess Pekka, University of Oulu 

Un

Klimo Martin,
Korshunov Alexander, Kalashnikov Izhevsk State Technical University of the name M.T. 
Kalashnikov
Kotuliak Ivan, Slovak University of Technology

COST Office, Brusel
Kovács Levente, Óbuda University, Budapest
Lavrin Anton, Technical University of Kosice
Lelovsky Mario, Slovak IT Association Bratislava

Lumnitzer Ervin, Technical University of Kosice

Jessenius Faculty of Medicine, Martin 
Michalko Miroslav, Technical University of Kosice 
Modrak Vladimir, Technical University of Kosice
Mytnyk Mykola, Ternopil National Ivan Pul`uj Technical University
Nakano Hiroshi, Kumamoto University 

Pietrikova Alena, Technical University of Kosice
Pisutova Katarina, Comenius University

Poruban Jaroslav,
Radács László, University of Miskolc 
Restivo Maria Teresa, University of Porto 
Ristvej Jozef, University of Zilina
Salem Abdel-Badeeh M., Ain Shams University of Cairo 

Un
Simonics István, Obuda University, Budapest

Technical Uni
Technical

Sobota Branislav,
Sovak Pavol, Un
Stopjakova Viera, Slovak University of Technology in Bratislava
Strémy Maximilián, Slovak University of Technology in Bratislava - Advanced Technologies 
Research Institute University Science Park CAMBO, Trnava
Stuchlikova Lubica, Slovak University of Technology 

U
Szabo Stanislav,
Szentirmai László, University of Miskolc 
Turna Jan, Comenius University, Bratislava
Usawaga Tsuyoshi, Kumamoto University 
Vagan Terziyan, University of Jyvaskyla
Vasková Iveta,

5



Vokorokos Liberios,
White Bebo, SLAC National Accelerator Laboratory, Stanford University 
Zivcak Jozef,
Zolotová Iveta,

Organizing Committee Chair

,

Organizing Committee

tefan, Conference Manager
Webmaster

Finance Chair

6



TABLE OF CONTENTS

Committees........................................................................................................................4

Table of Contents ..............................................................................................................7

Contract Cheat Detection using Biometric Keystroke Dynamics.................................15
N. Agarwal, N.F. Danielsen, P.K. Gravdal, P. Bours

A study on the methodology of Software Project Management used by students 
whether they are using an Agile or Waterfall methodology..........................................22
E.M.M. Alzeyani, C. Szabó

How (not) to regulate automated vehicles: lessons from Slovakia ..............................28

Education challenges after Covid-19 ..............................................................................34
V. Bakonyi, Z. Illés

Enhancing Education Process Supported by Virtual Reality .......................................40

Workstation with speed servo drive................................................................................46
I. Bélai, I. Bélai

Algorithmic difficulty of solving examples from Slovak language...............................53
M. Be

On the simulation of electric scooter crash-test with the hybrid 
human body model ...........................................................................................................59

Handover strategies simulations in IEEE 802.11 based on Artificial Intelligence.......66
A. Brezáni, R. Bencel

Impact of electromagnetic radiation research............................................................. 73
I. Bridova, M. Moravcik

Flip Learning: A New Paradigm .......................................................................................79
P. Campanella

LMS: Benchmarking ATutor, Moodle and Docebo.........................................................85
P. Campanella

School web portal as a means of parent-teacher communication ...............................91

Using BBC Micro:bit in University Environment ............................................................97

Development of a Multifunctional Micro-mobility Unit with Autonomous Mode.........103
D. Chikurtev, P. Stoev, R. Ficherov, M. Stoeva

7



Methodology for successful spin-off creation in academic setting .............................109

Adaptation of Multisource Video Streaming in Heterogenous Environment of National 
Telepresence Infrastructure with Advanced Elements of Processing Visual Recordings 
to Multimedia Archive .......................................................................................................117

Intelligent road recognition system for an autonomous vehicle..................................122

BIMI specification as another technical approach in the fight against 
e-mail phishing ..................................................................................................................129
I. Dolnák, K. Kampová

Assessing expectations and potential of domain independent corporate 
learning chatbots ..............................................................................................................135
F. Dopler, B. Göschlberger

Information System for Asset Management in Buildings..............................................141
M. Durneková, M. Kvet

Solving the QoS Issues of Video Streaming in IP Networks .........................................147

....................153
M. Filipová, P. Balco

Issues and methodology of teaching automation using intelligent information 
technologies ......................................................................................................................160
D. Gabriska

Interactive Jupyter Notebooks with SageMath in Number Theory, Algebra, Calculus, 
and Numerical Methods....................................................................................................166

Social Micro-Learning and Student Performance ..........................................................172
B. Göschlberger, G. Kotsis

The Dynamics of Regulation of Automated and Autonomous Vehicles......................178
Z. Gyurász

Open R and Python-based Digital Tools in Statistics, Random Processes, 
and Metrology....................................................................................................................184

Future Lower Primary School Teachers Taking an Online Algorithmization 
and Programming Course and Self-Assessing their Performance ..............................190
T. Havlaskova, T. Javorcik

8



Optimisation of Algorithms Generating Pseudorandom Integers 
with Binomial Distribution................................................................................................197
R. Horváth

Serious games in sciences, humanities, and arts: examples from a practical 
perspective ........................................................................................................................202

ilová

How to teach, design and program robotic and IoT systems .......................................207

Should We Forget the PID Control? ................................................................................213
M. Huba, P. Bisták

The current state of ICT security at Czech primary schools.........................................219
J. Hubert, M. Dosedla, K. Picka

Digital Escape Room for computer network mechanic students .................................224
L. Huraj, M.S. Hudáková

and intensifies the process of internationalisation of Higher Education ....................231

Virtual Reality Environment as a University Online Education Platform.....................238
J. Hvorecký, P. Rozehnal

On Supporting the Effective Use and Transfer of Outputs 
from Research Projects ....................................................................................................244
F. Jakab, A. Lavrin, B. Bonk, M. Tomasko

Aggregation and Evaluation of Communication Data of Large Telepresentation 
Infrastructure based on Computing Nodes on Critical Endpoints ...............................248

Traffic signs detection, recognition and tracking for roads mapping..........................254
M. Janeba, K. Balaj, M. Galinski

The Incorporation of Digital Technology into Education from the Point of View 
of School Principals and ICT Coordinators ....................................................................261
T. Javorcik, T. Havlaskova

Gamification of cyber ranges in cybersecurity education ............................................268
M. Jelo, P. Helebrandt

Low-code platforms and languages: the future of software development ..................274
G. J

Development of a desktop application for a complex heterogeneous 
evaluation system .............................................................................................................282

9



Monitoring of parking space occupancy via UAVs........................................................288
O. Kainz, K. Br

An innovative multidisciplinary approach to the teaching computer networks 
and cybersecurity..............................................................................................................294

Examination of Average Consensus with Maximum-degree Weights and Metropolis-
Hastings Algorithm in Regular Bipartite Graphs ...........................................................301
M. Kenyeres, J. Kenyeres

Ubiquitous Art: Hybrid Aspects of Technology-Oriented Art (Part 1)..........................308
R. Kitta

Mechatronic Systems in Mechanical Engineering .........................................................312

Evaluation of containerized cloud platform for education and research.....................320
M. Kontsek, M. Moravcik, P. Segec, D. Cymbalak

Do Neural Networks Recognize Patterns as well as Students? ...................................326

Design of a Final Thesis Proposal Module .....................................................................332
J. Kostolny, V. Salgova, S. Kvietkova

Application of the Simulation Tools in the Educational Process .................................336
R. Králiková, E. Lumnitzer

Implementation of elements of the Industry 4.0 concept and its impact on employees 
in line with Human Resource Management in industrial organisations in Slovakia...340

The Informatics 2.0 Approach in Relation to the Digital Skills Test .............................346
N. Kvassayova, M. Kvassay, M. Bendikova, E. Dusekova, S. Stankevich

Concept of Hybrid Temporal Architecture......................................................................352
M. Kvet

Design of an Intelligent Vehicle Accident Detection System........................................359

Employers and Academia must communicate! For the sake of successful graduates 
and happy future employers ............................................................................................365
M. Lelovsky

Use of gamification in the teaching process of solving logistic tasks ........................370

Implementation of Substandard Acoustics in Education Processes...........................376
E. Lumnitzer, E. Jurgovská, A. Yehorova

10



Phishing as a Cyber Security Threat...............................................................................380
M. M

Creating an overtaking maneuver in the Prescan virtual environment........................385

Key Performance Indicators and Managerial Competencies and Effectiveness 
Developed by BIM Technology in Construction Project Management ........................392

Object interaction in virtual school environment...........................................................398

Cluster application in a virtual CAVE computing environment ....................................404

Circadian Rhythm and Skin Conductivity, Their Measurement and 
Use of Obtained Data to Plan Daily Activities ................................................................410

The Role of Workforce agility in the acceptance of Information Systems: 
Evidence from Serbia........................................................................................................416
A. Milicevic, T. Lolic, S. Sladojevic, D. Krstic, D. Stefanovic

Sectoral Strategy for Human Resources Development in the Information Technologies 
and Telecommunication Sector by 2030.........................................................................422
A. Minns

New Public Dataset for Classification of Inappropriate Comments 
in Slovak language............................................................................................................425

ICT Literacies in the Context of Some Anniversaries....................................................430

Modern methods of projection as a tool for attractive education in museums ..........436

Kubernetes - evolution of virtualization..........................................................................442
M. Moravcik, M. Kontsek, P. Segec, D. Cymbalak

Decision-Making Modeling in Educational Process Organization 
Under the Conditions of Crisis Situations Forecasting.................................................448
O. Mulesa, I. Myronyuk, O. Kachmar, F. Jakab, O. Yatsyna

Methodical procedure for creating content for interactive augmented reality............454
I. Nováková, F. Jakab, M. Michalko, O. Kainz

Control Engineering and Industrial Automation Education 
using Out of the Box Approaches ...................................................................................460

11



Children-robot spoken interaction in selected educational scenarios ........................466

Fully Integrated On-Chip Inductors: An Overview .........................................................472

Covert Channel Detection Methods.................................................................................479
A. Ondov, P. Helebrandt

The Interactive Educational Course of Block Programming for Primary Schools......485

Potential Areas of the V4 to Improve Its Position in the European Innovation 
Ecosystem .........................................................................................................................490
T. Pavlik, F. Jakab, V. Fedák

Universal GUI for Easy and Fast Analysis of Dynamical Systems Performance ........496
D. Perdukova, V. Fedak, D. Hanecak

Requirements to SMART Services for Education and Management of services at 
Universities in Slovakia ....................................................................................................503
N. Pinterova, P. Balco, M. Filipova

Student Satisfaction with Online Learning During Pandemic and After......................511

Handwriting Data Analysis from Crayonic KeyVault Smart Security Device ..............519

Teaching cloud computing at The Technical University of Kosice design,
experiences, and extensions ...........................................................................................525
L. Pomsar, D. Hladek, A. Brecko, I. Zolotova

Application of path planning algorithms in the MATLAB environment 
using Lego Mindstorms....................................................................................................531
K. Pribilová, Z. Mäsiarova

Introduction to Teaching the Digital Electronics Design using FPGA.........................537
R. Ravasz, A. Hudec, D. Maljar, R. Ondica, V. Stopjakova

Diversity and Gender Equality as a key factor for industrial companies ....................543
V. Sabolová, L. Cuninková

Safety of Perception Systems in Vehicles of High-Level Motion Automation.............549
P. Skruch, M. Szelest, M. Dlugosz, D. Cieslar

A system for tracking people in a confined space.........................................................555
E. Skýpalová, I. Dolnák

Digital tool for designing and education in the field of sustainable 
and circular construction .................................................................................................560

12



Experimental multimodal user interface .........................................................................566

Therapist-patient interaction in virtual reality at the level of the upper limbs.............572

Impact of hybrid teaching methodology during COVID-19 pandemic 
on Operating systems course..........................................................................................577

Design of algorithms for automated collection of IT assets .........................................583

Tools for automatic collection of IT assets supporting 
information security process ...........................................................................................589

Educational design for building the competence "Dealing with conflicts" 
in the learning process through projects in technical subjects ...................................595
M. Stoeva

Academy Phoenix: Will Universities Reborn in Industry 5.0 Era, 
or Will They Lie Down in Ashes?.....................................................................................601
L. Stuchlikova, J. Marek

Non-Contact Detection of Vital Parameters with Optoelectronic Measurements 
under Stress in Education Process.................................................................................608
J. Sturekova, P. Kamencay, R. Vrskova, M. Labuda

Introducing students to out-of-distribution detection with deep neural networks .....615
ricius, P. Tarábek

The Research on Controlling Virtual Reality by EEG Sensor .......................................622
S. Suchalova, M. Benco, R. Hudec

Digital transformation of education with the support 
of the national project IT Academy..................................................................................628

Mobile technology as a tool to support the enhancement 
of students' communicative competence .......................................................................635
D. Tran, K. Kostolányová

Creation of students' self-assessment forms using information technologies ..........642
M. Václavková, D. Maceková, M. Kvet

Artificial Intelligence and the criminal responsibility - challenges, obstacles 
and possible solutions .....................................................................................................648

13



Comparative Analysis of Algorithms for Mobile Robots 
in Performing Certain Tasks ............................................................................................661
S. Yovkov, N. Chivarov, S. Shivarov, P. Stoev

Personalized e-Coaching as a Support in the Social Inclusion Process .....................667
L. Zemko, K. Jelemenska, P. Cicak, T. Mifkovic

Assignments in Information Science Subject Aimed 
to Improving Pupils' Spatial Imagination ........................................................................673

Szabó

Author Index ......................................................................................................................679

14



352979-8-3503-2033-6/22/$31.00 ©2022 IEEE



353979-8-3503-2033-6/22/$31.00 ©2022 IEEE



354979-8-3503-2033-6/22/$31.00 ©2022 IEEE



355979-8-3503-2033-6/22/$31.00 ©2022 IEEE



356979-8-3503-2033-6/22/$31.00 ©2022 IEEE



357979-8-3503-2033-6/22/$31.00 ©2022 IEEE



358979-8-3503-2033-6/22/$31.00 ©2022 IEEE


