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Preface

We are pleased to present you with the Proceedings of the 2024 Central European Conference on In-
formation and Intelligent Systems. We trust that this compilation will prove to be both valuable and 
inspiring to you.

Contained within these Proceedings are the full text conference papers from this year’s edition of the 
Central European Conference on Information and Intelligent Systems (CECIIS), an annual international 
event. This conference is organized by the Faculty of Organization and Informatics Varaždin, Croa-
tia. For over three decades, CECIIS has successfully convened with the aim of serving as an interface 
between scholars and professionals in the field of information and intelligent systems and related do-
mains. This year CECIIS took place from September 18th to 20th, 2024, in Varaždin, Croatia, and was held 
under the high patronage of the President of the Republic of Croatia, Mr. Zoran Milanović. The official 
language of the conference is English.

With the thematic focus of “Cyber Physical and Embedded Systems” CECIIS 2024 was designed to fa-
cilitate scholarly exploration and discourse on the transformative opportunities and challenges these 
systems present to the economy and the society. Considering the role these systems are playing in re-
shaping technology and engineering, it is crucial to explore the synergy between hardware and software 
in this fascinating emerging landscape. At our conference, we discussed how these systems are revolu-
tionizing industries and the society in general. The exploration of cutting-edge topics like AI integration, 
IoT advancements, and security challenges in embedded systems offered  a unique glimpse into the 
future where the technology is seamlessly integrated with the physical world. A number of workshops 
was also held on various aspects of the interaction between modern society and technology:

• WORKSHOP: SMART HOME LIVING, Slovak University of Technology, Faculty of Materials Sci-
ence and Technology in Trnava;

• WORKSHOP: AN EXAMPLE OF BUILDING AND RUNNING THE RAG (RETRIEVAL AUGMENTED
GENERATION) APPLICATION WITH ORACLE AI VECTOR SEARCH, Oracle Company;

• HELA WORKSHOP: AGILITY IN PLANNING AND DECISION-MAKING IN HE – Project: Improving
HEI Maturity to Implement Learning Analytics;

• CUTIE WORKSHOP: HOW TO IMPROVE TEACHERS’ DIGITAL SKILLS IN CO-CREATION WITH
STUDENTS? – Project: Competences for Universities using Technology in Education and Insti-
tutional Empowerment;

• TRUELA WORKSHOP: RESEARCH WORKSHOP ON TRUSTWORTHY LEARNING ANALYTICS AND
AI ALGORITHMS – Project: Trustworthy Learning Analytics and Artificial Intelligence for Sound
Learning Design;

• DECIDE WORKSHOP: WORKSHOP ON DECIDE METHODOLOGY – Project: Digital Services for
the Circular Economy.

Admittedly, a single conference cannot address all the compelling questions surrounding the use of 
information technology in modern society. However, we are cultivating a community that is not merely 
observing the future but actively shaping it through innovative research, interdisciplinary collabora-
tion, and visionary thinking. In this way, we remain at the forefront of a technological revolution that is 
steering the world toward a smarter, more connected future.

It is also pertinent to emphasize that the convergence of Program and Organizing Committee mem-
bers, academics, and experts from diverse fields allows us to create a cross-disciplinary approach of the 
conference. This format propels discussions towards topics poised to emerge prominently in the near 
future, while concurrently facilitating valuable networking among individuals with varied domains of 
expertise whose collective insights contribute a substantial value to the fabric of CECIIS.



X

The Proceedings of CECIIS 2024 encompass 49 meticulously reviewed scientific papers. These papers 
were subject to rigorous peer review by no fewer than two independent evaluators and subsequently 
endorsed by the international Program Committee. The papers span an array of categories including 
Computer Games, Cyber-Physical and Embedded Systems, Digital Transformation and Corporate Cul-
ture, Innovation, Entrepreneurship and Economic Growth, Intelligent Energy, Intelligent Systems, Learn-
ing Analytics, AI and Technologies in Education, Strategic Planning and Decision Making, and Trends in 
Software Engineering. The selection of these papers hinged upon their relevance, innovativeness, ap-
plicability to the information and intelligent systems domain, and overall scholarly merit.

The review process was conducted with the dedicated efforts of 89 reviewers, 36 from Croatia and 53 
from abroad. Collectively, they completed 108 reviews, leading to the acceptance of 49 papers. These 
papers, authored by 133 individuals representing 10 nations, were presented at the conference. Follow-
ing the event, a selected group of papers will undergo further review, potentially leading to extended 
publication in the Journal of Organizational and Information Sciences (JIOS), the international scientific 
journal published by the Faculty of Organization and Informatics.

A pivotal hallmark of this year’s conference were the distinguished invited keynote speakers, individu-
als whose intellectual contributions have shaped their respective spheres of scientific and professional 
inquiry. CECIIS 2024 was honored to host the following keynote speakers:

Professor Srđan Čapkun, Ph.D., who addressed the topic “Physical-layer attacks and their im-
pact on wireless networks: two case studies”. Dr. Srđan Čapkun is a full professor in the Depart-
ment of Computer Science, ETH Zurich, and the Chair of the Zurich Information Security and 
Privacy Center (ZISC).

Professor Hanni Muukkonen, Ph.D., who presented the topic “Stakeholder perspectives of 
learning analytics and AI development and implementation in education”. Dr. Hanni Muuk-
konen is a Professor in Educational Psychology at the Faculty of Education and Psychology, Uni-
versity of Oulu, Finland. Her research focuses on collaborative learning, knowledge creation, 
learning analytics, and ethics in AI.

Professor Bart Rienties, Ph.D., who presented the topic “Why culture matters in Information 
and Intelligent Systems”. Dr. Bart Rienties is a Professor of Learning Analytics and Programme 
Lead of the learning analytics and learning design research programme at the Institute of Edu-
cational Technology at the Open University, UK.

In addition to the scholarly sessions, the conference featured two sections dedicated to posters and 
presentations, which included 2 scientific research posters and 18 student posters and 
presentations, collectively involving 39 authors from 7 nations. These sections added depth and 
diversity to the intel-lectual landscape of the conference. The student section was further enriched by 
an invited lecture de-livered by Professor Machdel Matthee from the University of Pretoria on the 
topic of “Digital disruption, digital innovation, and 21st century skills”.

A particularly engaging component of the program was the panel discussion entitled “It’s time for digi-
tal growth”, moderated by Professor Neven Vrček, Ph.D., from the University of Zagreb Faculty of Or-
ganization and Informatics. Esteemed panelists shared their insights on the application of Industry 4.0 
technologies to stimulate economic growth. The topics covered included novel economic growth op-
portunities, the role of digital technologies, rising security risks in the digital economy, sustainability 
and environmental challenges, the importance of strategic focus at the country level, and how the 
scientific community can contribute to advancing processes related to digital growth.
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We extend our sincere thanks to all contributors to the Conference program and these Proceedings. This 
encompasses our esteemed keynote speakers, panelists, authors, reviewers, session chairs, workshop 
organizers as well as the Program and Organizing Committee members, whose dedication was instru-
mental. The formidable support rendered by the Faculty of Organization and Informatics underpins the 
unequivocal success of the conference.

Lastly, profound appreciation is conveyed to our respected academic and industrial partners, sponsors 
and donors, whose unwavering support made CECIIS 2024 a resounding achievement. Collaboration 
with the University of Zagreb Faculty of Transport and Traffic Sciences, University of Zagreb Faculty 
of Electrical Engineering and Computing, Josip Juraj Strossmayer University of Osijek Faculty of Elec-
trical Engineering, Computer Science and Information Technology, and University of Rijeka Faculty of 
Informatics and Digital Technologies was central to the realization of the conference.  The financial 
support from sponsors and donors including Oracle d.o.o., Infodom d.o.o., Grad Novi Marof, Hrvatska 
banka za obnovu i razvitak, Hrvatska elektroprivreda d.d., Grad Varaždin, Varaždinska županija, AGGERO 
d.o.o., Factory X d.o.o., Jadranski naftovod d.d., Termoplin d.d. Varaždin, Grad Čakovec, Stolarija i pilana
Ratković, and Hidroing d.o.o. was also invaluable.

In conclusion, it is our sincerest hope that CECIIS 2024 provided the participants with enriching and 
productive experience, and that they will find relevant and interesting papers encompassed in these 
Proceedings. The enduring connections forged with participants over the years reinforce our commit-
ment to continuous improvement. Anticipation is already building for the forthcoming Central European 
Conference on Information and Intelligent Systems slated for the autumn of 2025.

September 2024

 On the behalf of the Program and Organizing Committees

Neven Vrček and Dina Korent

            Editors
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