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Abstract — The article is devoted to the application of
digital platforms and solutions in science and innovation
policy field for the development of local innovation
landscapes. The development context of local innovative
landscapes is considered within the framework of
sustainable development issues. The possibilities of using
digital platforms and solutions for analytical purposes are
determined. Methodological and practical aspects of
creating a digital-based regional technology transfer
network are proposed.
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. INTRODUCTION

During the innovation process, knowledge is
transformed into technology, products and services. At the
regional and territorial levels, this process is carried out
through an innovation landscape, which is a set of
institutions and links established in the region that ensure
the transfer of technology and knowledge between
organizations, businesses and regions.

In the conditions of formation of knowledge economy
the urgent task deals with the development of tools of
management of innovation development; development of
models of innovation infrastructure, evaluation and
forecasting of innovation policy results, ensuring the
coherence and coordination of actions of all actors. At the
same time, one of the main problems is modeling the
relationship of elements of the local innovation landscape
and modeling their impact on sustainable development.

In this context, the innovation landscape is a promising
and relevant subject of study, as it is now becoming
increasingly important to ensure the competitiveness of
the economy. To characterize the innovation landscape, a
variety of indicators can be used, among which are the
following: the number of organizations performing
research and development; number of staff engaged in
research and development; volume of innovation products
etc. However, having a certain number of organizations or
staff does not mean that their actions are aimed at
sustainable development. That is why there is a need for a
more thorough study of the interaction of the innovation
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landscape. The article proposes a revised digital tools
implementation framework, which acknowledges trends
and supports local innovation landscape development in
increasingly dynamic environments.

Il.  REVIEW

Industry 4.0 revolution causes the transformation of
social and economic systems [1]. This fact deals with the
integrated approach context, given in [2]: “decision
makers need to identify the optimal combination of
solutions. Determining a suitable, tailored innovation mix
for each country requires a systemic approach -
combining innovations in technology with those in market
design, business models and systems operation”. Among
such innovation mix framework KPMG experts note
localization [3] as a tool of adaptive management. The
innovation landscape has significant potential for
innovation mix practical implementation at the local level.

As part of innovation landscape development it is
important to consider the change from off-line to on-line
information, communication and services, affects relations
and processes in ways that are fundamental for social life
and society [4]. Digital innovation landscape links diverse
entities such as  processes, products, services,
organizations, industries, and communities, as they draw
on resources, including technology, attention, and
knowledge, to create and realize the value of digital
innovations [5]. Digital marketing tools in value chain of
innovation product are important for innovation landscape
development [6].

The review takes us on a journey across diverse digital
landscapes drawing on different theoretical perspectives
[7]. The by now established area of research on
information and communication in digital society gives
insights into technologies and the way they affect socio-
demographic distribution effects [8]. According to [9]
digital innovations introduces a new open-ended value
landscape to anyone seeking to generate or capture new
value. Digital resources serve as building-blocks in digital
innovation, and they hold the potential to simultaneously
be part of multiple value paths, offered through design
recombination and assembled through use recombination.
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These issues require the new innovation policies [10].

Within these issues we can mention the OECD
Analytical Reports [11; 12], which notes that digital
platforms and solutions in science and innovation policy
field (DSIP) increasingly link different sources of
information and use new technologies and applications
that are increasingly used for innovation analytics.
Innovation analytics is a well-established practice used by
managers to identify strengths and weaknesses in
innovation. Existing audit frameworks fall short, however,
because they neglect such major trends that currently
transform the innovation landscape [13]:

e shift from closed to more open innovation models;

e shift from providing physical
industrial product-services;

products to

¢ shift from analog to highly digitalized world.

The paper [12] discusses policy instruments to support
digital innovation targeting such objectives:

e policies aimed at enhancing digital technology
adoption and diffusion, including demonstration
facilities for small and medium enterprises
(SMEs);

¢ initiatives that promote collaborative innovation,
including via the creation of digital innovation
clusters and knowledge intermediaries;

e support for research and innovation in key digital
technologies;

e policies to encourage digital entrepreneurship.

All given points and approaches can be realized within
the regional innovation policies [14; 15] using different
methodological approaches, including technological
package [16], research and development (R&D) and
education technologies (EdTech) resources [17] and
resource security management [18].

I11.  INNOVATION LANDSCAPE ANALITYCS

The problem of innovation landscape elements
interaction and modeling of their impact on sustainable
development is practically not considered from the point
of view of strategic management and decisions providing
tools. In this regard, there is a problem of creating models
for decision-making on strategic development, i.e. models
that allow to interpret and analyze existing information
about the external and internal environment of the
innovation landscape, to establish relationships between
development factors, to monitor the region (territory) to
strategic development guidelines.

That’s why the first important aspect of DSIP
application is analytical [19; 20]. Innovation analysis is a
unified information system of qualitative and quantitative
indicators, criteria and methods designed to assess the
need, ability, feasibility and effectiveness of introduction
and use of innovations in the activities of local entity
without compromising its further functioning. From a
theoretical point of view, the importance of innovation
analysis can be illustrated through the development of the
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theory of managed economy in terms of justifying the
choice of vector of controlled variables. To achieve
adequacy, it is necessary to increase the variety of
problem statements with different innovation processes
vectors.

The next aspect of the problem is related to the
functional, information-logical and  mathematical
modeling of the structure and parameters of the innovation
landscape depending on the innovation landscape
(creation and implementation of innovations). The biggest
problem is the formation of criteria for the possibility of a
particular variant of the innovation landscape or even its
optimality. The wrong selection of criteria can lead to the
systematic degradation of sustainable development. It is
important to create tools for modeling and managing local
innovation development with simultaneous and multiple
innovations. Based on the described theoretical and
methodological provisions the development of a model for
diagnosing the innovation landscape is based on the
following requirements: the model is intersectoral; takes
into account resource constraints, exogenous model
control parameters should be mainly policy parameters.

There are the following areas of research related to the
development of a methodological framework and a digital
instrumental environment to support strategic decision-
making on the innovation landscape. They provide such
stages of innovation landscape strategic management:

e evaluation of individual projects and selection of
optimal  innovation  structures  for  the
implementation of innovation project (e.g., an
intelligent information support system for
innovation activities based on multi-agent
approach);

e development of integrated indicators for assessing
the innovation landscape (for example, a
generalized indicator of innovation development
of the economic system, based on a system of
resource and functional indices that determine the
innovation potential and innovation activity);

e methods of analysis and planning of local
development on certain aspects of innovation
landscape development (information, financial,
personnel, criteria of infrastructure support, etc.).

To achieve the analytical goal, it is necessary to form a
variable model of the innovation processes set impact on
local sustainable development. The economic and
mathematical models will expand the theoretical and
methodological base and identify of local development
factors, including the main indicators of the innovation
landscape, explore their relationship in two interconnected
systems  “innovation  landscape @ —  sustainable
development” and “sustainable development —
innovation landscape” and develop a forecast system
“local sustainable development” taking into account the
innovation factor. The managing the innovation landscape
as a process of long-term development planning begins
with the forecasting of environment development. The
environment in these areas largely formulates the
requirements for development indicators, and hence the
quality of the management system of innovation landscape
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as a degree of compliance with these requirements. At this
stage, a general forecast of the development of the
innovation landscape for a certain period of time. Based
on these requirements, the DSIP for innovation landscape
analytics should include the following components:

1. Database of facts about innovation landscape
(elemental composition, achieved innovation indicators).

2. Base of models for substantiation and decision-
making in conditions of uncertainty at the stages of data
analysis (current state of innovation landscape), selection
of alternatives for innovation development, as well as
assessment and forecasting the consequences of decisions.
When creating decision-making models, one of the most
important stages is the stage of constructing membership
functions that describe the semantics of the basic values of
the variables used in the model. To choose the methods
the following requirements can be formulated:

e to create a model, it should be possible to
formalize the information received from various
actors in the decision-making process;

o this model should take into account the specifics
of the factor of innovations development,
described by sustainable development concepts.

3. Software subsystem that provides interaction
between the system user and the database. It manages the
creation, storage and recovery of models on a model basis
and integrates them with the data in database.

For DSIP system for innovation activity evaluating a
set of methods for evaluating innovation activity can be
formed (Table 1).

TABLE I. METHODS FOR INNOVATION ACTIVITY EVALUATING

Evaluation aspect Methods

Methods of analysis of strategic
development schemes, point-rating
assessment, technical level map

Orientation of innovation
activity of the enterprise
on consumers

Methods of detailed analysis, diagnostic
assessments, complex qualimetric
assessment

The level of development
of the innovation
environment

Level of process approach
implementation

Method of performance evaluation

Methods of indicators balanced system,
evaluation of relative effectiveness,
evaluation of performed functions system

Level of system approach
implementation

Method of estimation of constant
improvements in system "costs -
performed functions”, dynamic indicators
estimation, complex qualimetric
estimation

Dynamics of constant
improvement

Methods for evaluating of decision-
making based on deterministic factor
analysis, evaluating of decision-making
based on performance indicators
optimizing, evaluating of decision-
making based on stochastic factor

Constructive decisions of
innovation landscape
development of the

analysis
Level of interaction with Method of evaluating the effectiveness of
contractors in the contacts

management of the
innovation landscape

Source: author’s generalization

Considering the innovation landscape as a complex
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characteristic of innovation activity based on the
receptivity to innovation, we can identify areas of
implementation of DSIP.

IV. REGIONAL TECHNOLOGY TRANSFER

Innovation activity, both as a process and as a result,
always has the properties of communicativeness, cannot
exist and be realized without organizing systemic
connections between the stages of its implementation.

The results of research [15] suggest that Digital
Innovation Hubs (DIHSs) despite their emerging and trial-
and-error stage are designed for promoting multi-actor
collaborative platforms including non-local actors to
stimulate transition into Industry 4.0 by promoting place-
based collaboration alliances that respond to local/regional
contextual specificities and demands. These regional-
based platforms facilitate public-private partnerships that
co-design policy initiatives resulting from co-participation
and negotiation of spatially-bounded oriented initiatives
for digitizing. E.g., Navarra Region DIH started in 2016
with the name of «<NAVARDMIHuby». With the support
of regional government in 2020, the DIH has evolved to
«IRIS: European Digital Innovation Hub Navarra». The
DIH aims to exploit the synergies and capabilities already
organized in the regional innovation ecosystem, in terms
of partners and capabilities promoting innovation,
technology transfer, business creation, testing and
experimentation, and training and dissemination for the
digitalization [21]. Services provided by the Hub that
summarizes their activities are the following:

e tailored training and talent: development of
technology profiles to drive the digital
transformation of businesses (access to degrees,
masters and doctoral programs; data science
laboratory; etc.); internationalization of talent
related to digital transformation; scheme to attract
international talent;

e consultancy: awareness raising and skills
development; intervention by designing pathways
and technology pathways for digitalization;

e R&D. Knowledge transfer: development of new
products and processes; collection of information
on your processes and production environment;

e experimental validation of the application of new
technologies to products and processes;

e exchange of good practices: access to the
technologies available in European Network of
Digital Innovation Hubs and it is also a space to
share experience and ideas;

e entrepreneurship:  complete  accompaniment
program, facilitating the creation of new
companies and the differentiation and drive of
new projects;

e access to funding: private and public funding /
regional, national and international funding.

We also believe that only the state's active
involvement in creating of technology transfer centers
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both at the legislative level and with the help of long-term
financing can solve the problem of innovation processes
intensification. State participation must also be manifested
in tax support of companies that are involved in
innovation retooling.

Another essential component deals with clear rules of
state incentives of technology transfer. International
technology transfer has long been one of the most
profitable exports of countries like the USA, Japan, Israel
and the UK. Leading American universities have been
long engaged in developing and implementing high-tech
products and technologies on orders of large businesses
and public corporations for amounts that are measured in
billions of dollars. This trend can also be seen in the
development of European education and has become an
essential indicator of university rating, its scientific
potential, the requirements of accelerated social and
economic development, and its competitiveness as a
whole. It also determines its status in the formed global
education market and innovation. In many universities in
Germany and Poland, the income derived by scientists for
teaching several times smaller than for research
performance.

In the future, within the framework of practical
implementation of the Quintuple Helix model, we propose
to consider the project of the creation of a regional
technology transfer network. Within the project, we
propose establishing an innovation hub methodology
designed to ensure communication and coordination of the
regional economy's subsystems and external environment
to achieve its strategic goals (Fig. 1). The network will
carry broad interdisciplinary themes, which will be
formed according to the development priorities and the
authorities' participation.

In the future, we propose to change the organization
form of the center to a closed joint-stock company,
participants of which will include representatives of non-
governmental organizations of innovation development
and a regional consortium of research organizations (i.e.
Multi-Institute Model). Regional administration will be a
leading member of the coordination committee to ensure
the public-private partnership principle's implementation.
It will attract investment funds for project realization
using a market-oriented entrepreneur strategy.

The main activities of the center (problem-oriented
modules) considering the local level will include:

1) promotion the processes that will facilitate the
technology transfer through licensing or establishing spin-
off companies, development of methodological and
information materials of technologies application;

2) problem solving of regional development with
environmental and economic trends (development of
measures for energy efficiency of different sectors);

3) implementation of projects according to the selected
priorities (business planning) based on a cluster strategy;

4) looking for investors for the realization of high-tech
projects and establish a private investment fund,;

5) analytical functions
technology  foresight

(forecasting based on
methodology in  regional
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development, industry expertise of projects).
The main activities of the network will be:
1. Transfer of technology:

— use of methodologies such as Smart Up in the
incubation of high-tech companies, venture capital
projects offering the following model of cooperation:
remuneration only after attracting investment in the
project, the direction of the project on the attractive
markets, preservation of capital, attracting cheap or "free"
investments in the form of grants, SWOT-analysis of
project, measures to strengthen the weaknesses of the
project, development of geo-card possible further project;

. development of international cooperation in the
area of transfer, attracting world-class experts for training,
counseling and expert evaluation of projects;
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Figure 1. Scheme of the regional technology transfer network
Source: author’s generalization

e creation of an e-portal of remote scientific advice
is a cooperation of innovation business, which
will differ from existing analogs;

e creation of Fabrication Laboratory for tech
projects;

e integration of national research results to EU
networks, information  services,  business
cooperation and internationalization;

e creation of a center of collective using of research
profile as a property complex (based on the
material base of higher education or research
partner organizations), which provides a mode of
collective use of scientific and technological
equipment of structural subdivisions of the
primary organization and foreign users.
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2. Ecological and economic problems: perfomens-
contract methodology based on innovation energy
efficiency technologies, based on the provision of services
in complex practical energy-saving center with
reimbursement of their costs and financial gain from the
actual effect of activities.

Services in sustainable development spheres, based on
DSIP, will consist of the following elements:

1. Basic services — services which are necessary for
the development and implementation of an integrated
project at customer facility from the initial technology
audit through control savings estimation;

2. Integrated actions according to the needs of a
particular object, which for example, can include analysis
of energy efficiency, the potential of alternative energy
sources, water treatment and applying of environmentally
friendly materials and operations;

3. Project financing — the long-term financing of the
project, provided by the third side of company financing;

4. Cluster strategy: selection and facilitate integration
into international innovation clusters region actors,
developing the concept of clusters innovation
development, including constructing the list of target
directions and development scenarios.

5. Analytical functions: service policy analysis in the
innovation development context, creating the information
environment and monitoring the real sector's needs.

V. CONCLUSION

This research identifies new innovation practices,
challenges and opportunities that arise for local managers
along new innovation management trends based on digital
component. Authors prove that analysis of innovation
landscape requires the involvement of special knowledge
in the field of economic and mathematical modeling of
innovation processes within the sustainable development
and the development of appropriate digital technologies.

The practical aspect of using digital tools in the
innovation landscape is examined using the example of a
regional technology transfer center. Its functioning is
designed to ensure sustainable development of the region
on an innovative basis through the provision of
communications. The applied significance of developed
model lies in the possibility of its application for the
development of measures to improve innovation, both in
individual regions and the country as a whole.

ACKNOWLEDGMENT

The publication was publicly funded by Ministry of
Education and Science of Ukraine for developing of
research  project No. 0121U100657  “Innovation
component of security of sustainable development of old
industrial regions of Ukraine: strategic directions of
institutional support and technology transfer in innovation
landscapes” and Project LET EDU 85399 / 17 (lItaly).

REFERENCES

[1] L. Melnyk, O. Kubatko, I. Dehtyarova, O. Matsenko, and O.

MIPRO 2021/DE-DS

[2

31

(4]
(5]

(6]

[71

(8l

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Rozhko, “The effect of industrial revolutions on the
transformation of social and economic systems,” Problems and
Perspectives in Management, vol. 17 (4), pp. 381-391, 2019.

IRENA, “Innovation landscape for a renewable-powered future:
Solutions to integrate variable renewables,” International
Renewable Energy Agency, Abu Dhabi, 2019.

KPMG, “The changing landscape of disruptive technologies”, part
1, 2017.

D. Lupton, “Digital sociology,” Routledge. 2014

W. Ping, “Theorizing digital innovation ecosystems: a multilevel
ecological framework,” In Proceedings of the 27th European
Conference on Information Systems (ECIS), Stockholm &
Uppsala, Sweden, June 8-14, 2019. 2019.

Yu. Robul, I. Lytovchenko, L. Tchon, Ye. Nagornyi, and O.
Omelianenko, “Digital marketing tools in the value chain of an
innovative product,” International Journal of Scientific &
Technology Research, Vol. 9, Iss. 4, pp. 158-165, 2020.

A. Webster, A. Lydia Svalastog, and J. Allgaier, “Mapping new
digital landscapes,” Information, Communication & Society, 23:8,
pp. 1100-1105, 2020.

R. Maiolini, A. Marra, C. Baldassarri, V. Carlei, “Digital
Technologies for Social Innovation: An Empirical Recognition on
the New Enablers,” Journal of Technology Management &
Innovation, Vol. 11, No 4, pp. 22-28, 2016.

O. Henfridsson, J. Nandhakumar, H. Scarbrough, and N.
Panourgias, “Recombination in the open-ended value landscape of
digital innovation,” Information and Organization, Vol. 28, Iss. 2,
pp. 89-100, 2018.

L. F. Andersson, A. Alaja, D. Buhr, Ph. Fink, N. Stober, “Policies
for Innovation in Times of Digitalization. A comparative report on
innovation policies in Finland, Sweden and Germany.” 2017

OECD, “OECD Science, Technology and Innovation Outlook
2018,” OECD Publishing, 2018.

S. Planes-Satorra, and C. Paunov, “The digital innovation policy
landscape in 2019,” OECD Science, Technology and Industry
Policy Papers, No. 71, OECD Publishing, Paris, 2019.

J. Frishammar, A. Richtnér, A. Brattstrom, M. Magnusson, and J.
Bjork, “Opportunities and challenges in the new innovation
landscape: Implications for innovation auditing and innovation
management,” European Management Journal, Vol. 37, Iss. 2, pp.
151-164, 2019.

M. Andersson, and C. Karlsson, “Regional Innovation Systems in
Small and Medium-Sized Regions”. In: Johansson B., Karlsson C.,
Stough R. (eds). The Emerging Digital Economy. Advances in
Spatial Science. Springer, Berlin, Heidelberg, 2006.

J.-L. Hervas-Oliver, G. Gonzalez-Alcaide, R. Rojas-Alvarado, and
S. Monto-Mompo, “Emerging regional innovation policies for
industry 4.0: analyzing the digital innovation hub program in
European regions,” Competitiveness Review, Vol. 31 No. 1, pp.
106-129, 2020.

V.A. Omelyanenko, “Preconditions analysis of using of
technological package concept for development strategy of space
metallurgy,” Metallurgical and Mining Industry, Ne 7 (8). pp. 508-
511, 2015.

O. Prokopenko, O. Kudrina, and V. Omelyanenko, “ICT Support
of Higher Education Institutions Participation in Innovation
Networks,” CEUR Workshop Proceedings, vol. 2387, pp. 466—
471, 2019.

O. Prokopenko, V. Omelyanenko, and J. Klisinski, “Innovation
policy development conceptual framework for national resource
security providing,” Journal of Environmental Management and
Tourism, vol. 9 (5), pp. 1099-1107, 2018.

M. Bogers, A.-K. Zobel, A. Afuah, E. Almirall, S. Brunswicker,
L. Dahlander, et al., “The open innovation research landscape:
established perspectives and emerging themes across different
levels of analysis,” Industry and Innovation, 24:1, pp. 8-40, 2017.
V.P. Sirotin, and O.M. Kuzmin, “Modeling the innovative
potential of the region using the typological regression method
based on fuzzy classification,” Finance and Business, Ne 4, 2008.

IRIS, “European Digital Innovation Hub Navarra” URL:

https://s3platform.jrc.ec.europa.eu/digital-innovation-hubs-tool/-
/dih/1327/view

1523



$IEEE

mi

ISSN 1847-3946

organizer U D o

@ international convention

September 27 - October 1, 2021, Opatija, Croatia

(
JSQ{D%

%cmymdm tradere %z&

mipro - innovative promotional partnership

mipro proceedings



Discover the benefits
of IEEE membership.

Join a community of more than
365,000 innovators in over 150
countries. |IEEE is the world’s
largest technical society, provid-
ing members with access to the
latest technical information and
research, global networking and
career opportunities, and exclu-
sive discounts on education and
insurance products.

Join today
www.ieee.org/join

<©IEEE



<& IEEE

MIPRO 2021

44th ITnternational Convention

September 27, 2021 — October 1, 2021
Opatija, Croatia

Proceedings

Conferences:
Microelectronics, Electronics and Electronic Technology /MEET
Data Science and Biomedical Engineering /DS-BE
Telecommunications & Information /CTI
Computers in Education /CE
Computers in Technical Systems /CTS
Intelligent Systems /CIS
Robotics Technologies and Applications /RTA
Information Systems Security /ISS
Business Intelligence Systems /miproBIS
Digital Economy and Digital Society /DE-DS
Information and Communication Technology Law /ICTLAW
Engineering Education /EE
Software and Systems Engineering /SSE
MIPRO Junior - Student Papers /SP
Optoelectronics and Photonics /OPHO

Edited by:
Karolj Skala



International Program Committee

Karolj Skala, General Chair (Croatia)
Lejla Abazi-Bexheti (North Macedonia)

Enis Afgan (United States),
Sasa Aksentijevi¢ (Croatia),
Slavisa Aleksi¢ (Germany),
Slavko Amon (Slovenia),
Kreso Antonovi¢ (Croatia),
Michael E. Auer (Austria),
Viktor Avbelj (Slovenia),
Dubravko Babi¢ (Croatia),
Snjezana Babi¢ (Croatia),
Tadej Bajd (Slovenia),
Ante Baki¢ (Croatia),
Marko Banek (Croatia),
Mirta Baranovi¢ (Croatia),
Bartosz Bebel (Poland),
Nina Begicevi¢ Redep (Croatia),
Ladjel Bellatreche (France),
Damir Boras (Croatia),
Adrian Boukalov (Belgium),
Ricardo Branco (Portugal),
Ljiljana Brki¢ (Croatia),
Marian Bubak (Poland),
Andrea Budin (Croatia),
Zeljko Butkovié (Croatia),
Patrizio Campisi (Italy),
Zeljka Car (Croatia),
Jesus Carretero Pérez (Spain),
Bojan Cukic (United States),
Alfredo Cuzzocrea (Italy),
Dusko Cakara (Croatia),
Stipo Celar (Croatia),
Marina Ci¢in-Sain (Croatia),
Dragan Cigi¢ (Croatia),
Davor Davidovi¢ (Croatia),
Vlado Deli¢ (Serbia),
Matjaz Depolli (Slovenia),
Sasa Desi¢ (Croatia),
Drazen Dragicevi¢ (Croatia),
Todd Eavis (Canada),
Maurizio Ferrari (Italy),
Tiziana Ferrari (Netherlands),
Nikola Filip Fijan (Croatia),
Renato Filjar (Croatia),
Tihana Galinac Grbac (Croatia),
Enrico Gallinucci (Italy),
Dragan Gamberger (Croatia),
Paolo Garza (Italy),
Gordan Gledec (Croatia),
Matteo Golfarelli (Italy),
Stjepan Golubi¢ (Croatia),

Vera Gradi$nik (Croatia),
Simeon Grazio (Croatia),
Andrej Grguri¢ (Croatia),
Stjepan Gro$ (Croatia),
Matija Guli¢ (Croatia),
Nina Gumzej (Croatia),
Marjan Gusev (North Macedonia),
Jaak Henno (Estonia),
Zeljko Hocenski (Croatia),
Tatjana Holjevac (Croatia),
Vlasta Hudek (Croatia),
Darko Huljeni¢ (Croatia),
Robert Inkret (Croatia),
Ivo Ipsi¢ (Croatia),
Mile Ivanda (Croatia),
Marina Ivasi¢-Kos (Croatia),
Hannu Jaakkola (Finland),
Tomislav Jagust (Croatia),
Vojko Jazbinsek (Slovenia),
Leonardo Jelenkovi¢ (Croatia),
Bojan Jerbi¢ (Croatia),
Dragan Jevti¢ (Croatia),
Alen Jugovi¢ (Croatia),
Admela Jukan (Germany),
Oliver Juki¢ (Croatia),
Irena Jurdana (Croatia),
Ozren Jurekovi¢ (Croatia),
Marko Juri¢ (Croatia),
Pani Jurici¢ (Slovenia),
Nikola Kadoi¢ (Croatia),
Jurij Matija Kali$nik (Slovenia),
Marin Karuza (Croatia),
Ivan Kastelan (Serbia),
Zlatko Kataleni¢ (Slovenia),
Ana Katalini¢ Mucalo (Croatia),
Tihomir Katuli¢ (Croatia),
Tonimir Kisasondi (Croatia),
Zalika Klemenc-Keti$ (Slovenia),
Dragi Kocev (Slovenia),
Mario Konecki (Croatia),
Marko Koric¢i¢ (Croatia),
Gregor Kosec (Slovenia),
Igor Kotenko (Russia),
Bozidar Kovaci¢ (Croatia),
Zdenko Kovaci¢ (Croatia),
Miklos Kozlovszky (Hungary),
Danica Kragi¢ Jensfelt (Sweden),
Dieter Kranzlmiiller (Germany),
Marjan Krasna (Slovenia),
Lene Krol Andersen (Denmark),
Benjamin Kusen (Croatia),



Marko Lackovi¢ (Croatia),
Erich Leitgeb (Austria),
Jadran Lenarci¢ (Slovenia),
Tomislav Lipi¢ (Croatia),
Hrvoje Lisicar (Croatia),
Drazen Luci¢ (Croatia),
Dusko Luka¢ (Germany),
Igor Ljubi (Croatia),
Ruizhe Ma (United States),
Goran Markovi¢ (Croatia),
Leslie Martinich (United States),
Romana Matanovac Vuc¢kovié¢ (Croatia),
Ludek Matyska (Czech Republic),
Mladen Mauher (Croatia),
Igor Mekterovié¢ (Croatia),
Zeljka Mihajlovié (Croatia),
Branko Mikac (Croatia),
Andelko Milardovi¢ (Croatia),
Hrvoje Mlinari¢ (Croatia),
Gorana Mudronja (Croatia),
Neeta Nain (India),
Jadranko F. Novak (Croatia),
Predrag Pale (Croatia),
Dana Pal'ova (Slovakia),
Pance Panov (Slovenia),
Nikola Pavesi¢ (Slovenia),
Branimir Pej¢inovié¢ (United States),
Ana Peri¢ Hadzi¢ (Croatia),
Dana Petcu (Romania),
Juraj Petrovi¢ (Croatia),
Duc Truong Pham (UK),
Damir Pintar (Croatia),
Vincenzo Piuri (Italy),
Mirko Poljak (Croatia),
Tonka Poplas Susi¢ (Slovenia),
Aleksandra Rashkovska (Slovenia),
Robert Repnik (Slovenia),
Libusa Révészova (Slovakia),
Slobodan Ribari¢ (Croatia),
Dubravko Saboli¢ (Croatia),
Ioan Sacala (Romania),
Davor Salamon (Croatia),
Jorg Schulze (Germany),

Bruno Siciliano (Italy),
Sandro Skansi (Croatia),
Zoran Skocir (Croatia),
Mladen Sokele (Croatia),
Ana Sovi¢ Krzi¢ (Croatia),
Mario Spremic¢ (Croatia),
Vlado Sruk (Croatia),
Uros Janez Stanic¢ (Slovenia),
Vjeran Strahonja (Croatia),
Tomislav Suligoj (Croatia),
Aleksandar Szabo (Croatia),
Dina Simuni¢ (Croatia),
Frano Skopljanac-Magina (Croatia),
Dejan Skvorc (Croatia),
Zorislav Sojat (Croatia),
Andreja Spernjak (Slovenia),
Vitomir Struc (Slovenia),
Marko Svaco (Croatia),
Velimir Svedek (Croatia),
Darko Svelec (Croatia),
Zheng-Hua Tan (Denmark),
Nikola Tankovi¢ (Croatia),
Antonio Teixeira (Portugal),
Edvard Tijan (Croatia),

A Min Tjoa (Austria),
Ivan Tomasi¢ (Sweden),
Roman Trobec (Slovenia),
Tibor Vamos (Hungary),
Mladen Varga (Croatia),
Lucija Vejmelka (Croatia),
Matjaz Veselko (Slovenia),
Linda Vickovi¢ (Croatia),
Marijana Vidas-Bubanja (Serbia),
Davor Vinko (Croatia),
Goran Vojkovi¢ (Croatia),
Mihaela Vrani¢ (Croatia),
Miroslav Vranki¢ (Croatia),
Boris Vrdoljak (Croatia),
Slavomir Vukmirovié¢ (Croatia),
Yingwei Wang (Canada),
Mario Weber (Croatia),
Roman Wyrzykowski (Poland),
Kristijan Zimmer (Croatia)



organized by
MIPRO Croatian Society

technical cosponsorship
IEEE Region 8
IEEE Croatia Section
IEEE Croatia Section Computer Chapter
IEEE Croatia Section Electron Devices/Solid-State Circuits Joint Chapter
IEEE Croatia Section Education Chapter
IEEE Croatia Section Communications Chapter

under the auspices of
Ministry of Science and Education of the Republic of Croatia
Ministry of the Sea, Transport and Infrastructure of the Republic of Croatia
Ministry of Economy and Sustainable Development of the Republic of Croatia
Ministry of Regional Development and EU Funds of the Republic of Croatia
Ministry of Agriculture of the Republic of Croatia
Ministry of Defence of the Republic of Croatia
Central State of Office for the Development of Digital Society
Primorje-Gorski kotar County
City of Rijeka
City of Opatija
Croatian Regulatory Authority for Network Industries - HAKOM
Croatian Power Exchange — CROPEX
Renewable Energy Sources of Croatia — RES CROATIA

patrons
University of Zagreb
University of Rijeka
Juraj Dobrila University of Pula
Ruder Boskovi¢ Institute, Zagreb
University of Zagreb, Faculty of Electrical Engineering and Computing
University of Zagreb, Faculty of Organization and Informatics, Varazdin
University of Rijeka, Faculty of Maritime Studies
University of Rijeka, Faculty of Engineering
University of Rijeka, Faculty of Economics and Business
Zagreb University of Applied Sciences
Croatian Academy of Engineering - HATZ
Croatian Regulatory Authority for Network Industries - HAKOM
Ericsson Nikola Tesla, Zagreb
T - Croatian Telecom, Zagreb
Konc¢ar - Electrical Industry, Zagreb
Hrvatska elektroprivreda, Zagreb
Al Hrvatska, Zagreb

sponsors
Hrvatska elektroprivreda Zagreb
Koncar - Electrical Industry Zagreb
Storm Computers Zagreb
Ericsson Nikola Tesla Zagreb
Siemens Energy Zagreb
Infodom Zagreb
Al Hrvatska Zagreb
Mjerne Tehnologije Zagreb



All papers are published in their original form

For Publisher:

Karolj Skala

Publisher:
Croatian Society for Information, Communication and
Electronic Technology — MIPRO

Office: Jadranski trg 1/I1, P. O. Box 303, HR-51001 Rijeka, Croatia
Phone/Fax: (+385) 51 423 984

Printed by:
GRAFIK, Rijeka

ISSN 1847-3946

Copyright © 2021 by MIPRO

All rights reserved. No part of this book may be reproduced in any form, nor may be stored in
a retrieval system or transmitted in any form, without written permission from the publisher.



VI

CONTENTS

LIST OF PAPER REVIEWERS
LIST OF AUTHORS

FOREWORD

MICROELECTRONICS, ELECTRONICS AND ELECTRONIC

TECHNOLOGY

PAPERS
MICROVAWE

Interdigital Capacitor Based Microwave Heater for Continuous Microfluidics
T. Markovi¢, J. Bao, B. Nauwelaers

Extraction of n-Capacitor Equivalent Circuit Elements for Field-Effect
Transistors in Deep Pinch-off
F. Kostelac, D. Babi¢

Impact and Detection of Foreign Metal Objects in Multi-User Wireless Power
Transfer System
D. Vinko, D. Bilandzija, K. Grgi¢, V. Mandri¢-Radivojevié¢

Design of Short-Range S-Band Radar Sensing System for Autonomous Object
Classification
F. Tur¢inovié¢, M. Erny, V. Zori€i¢, N. Poletan, M. Bosiljevac

Comparison of Discrete Bipolar Transistors and MOSFETSs for High-Speed
Switching Application 5
F. Bogdanovi¢, Z. Osrecki, J. Zilak, M. Kori¢i¢, T. Suligoj

Comparative Study of Electromagnetic Field Solvers for the Modeling of
Nanoscale Plasmonic Scatterers
M. Kupresak, T. Marinovi¢, X. Zheng, G.A.E. Vandenbosch

DEVICE PHYSICS

Characterization of Fe Micromagnets for Semiconductor Spintronics by
In-Field Magnetic Force Microscopy
H.S. Funk, D. WeiBhaupt, D. Schwarz, D. Bloos, J. van Slageren, J. Schulze

Titanium and Nickel as Alternative Materials for Mid Infrared Plasmonic
F. Berkmann, M. Ayasse, F. Morz, [.A. Fischer, J. Schulze

11

18

23

28

34

39

44



Strained Ge Channels with High Hole Mobility Grown on Si Substrates by
Molecular Beam Epitaxy

E. Sigle, D. Weilhaupt, M. Oechme, H.S. Funk, D. Schwarz, F. Berkmann,

J. Schulze

Formation of MnsGes on a Recess-Etched Ge (111) Quantum-Well Structure
for Semiconductor Spintronics

D. WeiBhaupt, H.S. Funk, C. Siirgers, G. Fischer, M. Oehme, D. Schwarz,

LLA. Fischer, J. van Slageren, J. Schulze

MBE-grown Gey.92Sng.0s Diode on RPCVD-grown Partially Relaxed
Virtual Geo.92Sng.0s Substrate

D. Schwarz, S.C. Schéfer, L. Seidel, H.S. Funk, D. WeiBBhaupt, M. Ochme,
V. Schlykow, V. Kiyek, D. Buca, J. Schulze

Electrical Characterization of SiGeSn/Ge/GeSn-pin-Heterodiodes at
Low Temperatures

L. Seidel, D. Schwarz, M. Ochme, A. Causevi¢, H.S. Funk, D. Weillhaupt,
F. Berkmann, J. Schulze

On-Glass Thin Film Transistor Based on p-i-n Amorphous Silicon Junction
N. Lovecchio, V. Ferrara, D. Caputo, G. de Cesare

Modeling and Simulation Study of Electrical Properties of Ge-on-Si Diodes
with Nanometerthin PureGaB Layer
L. Markovi¢, T. Knezevi¢, L.K. Nanver, T. Suligoj

Finite Element Method Approach to MRAM Modeling
M. Bendra, J. Ender, S. Fiorentini, T. Hadamek, R.L. de Orio, W. Goes,
S. Selberherr, V. Sverdlov

Modelling of Electrostatics and Transport in GaNBased HEMTs under
Non-Equilibrium Conditions
I. Berdalovi¢, M. Poljak, T. Suligoj

DFT-Based Tight-Binding Model for Atomistic Simulations of Phosphorene
Nanoribbons
M. Poljak, M. Mati¢

Estimating OFF-State Leakage in Silicene Nanoribbon MOSFETSs from
Complex Bandstructure
M. Mati¢, M. Leljak, M. Poljak

CIRCUITS

Characterization of GaN-Based Synchronous Buck Converter Operating in
MHz-Range
T. Fogec, J. Batmaga, 1. Krois, A. Bari¢

53

58

63

68

72

78

82

88

93

101

VII



VIII

Self-Referenced 32-kHz Rotating Capacitor Relaxation Oscillator with
Chopped Comparator Offset-Voltage Cancellation
J. Mikuli¢, G. Schatzberger, A. Bari¢

Fully On-Chip Low-Drop Regulator for Low-Power Applications
D. Arbet, M. Poto¢ny, M. Kovac, L. Nagy, V. Stopjakova

Design and Testing of an 8-Bit Current DAC in 180-nm CMOS Technology
K. Spoljari¢, J. Mikuli¢, A. Barié

200-MHz and 400-MHz Self-Biased Temperature-Compensated Ring
Oscillators in 180-nm CMOS Technology
I. Skeledzija, J. Mikuli¢, A. Bari¢

Fractional-Order Elements Using Tunable OTA-C Structures
F. Kostelac, A. Coza, D. Jurisi¢

Simulation Analysis of XOR Gates Implemented with a Memristor-Based
Neural Network
A. Zeljko, 1. Prevari¢, M. Poljak

Decoupling Analog Conservative Connections Using Waveform Relaxation
Method 5
A. Trazivuk, A. Alberts, A. Bari¢, V. Ceperi¢

SYSTEMS AND SIGNAL PROCESSING

Eddy Current Inversion of Lift-off, Conductivity and Permeability Relaxation
I. Rep, D. Spiki¢, D. Vasié¢

Generation of Oscillatory Synthetic Signal Simulating Brain Network
Dynamics
Z. Sverko, J. Sajovic, G. Drevensek, S. Vlahini¢, P. Rogelj

Application of the Signal Samples Approximation for Accurate RMS
Measurement
A.N. Serov, A.A. Shatokhin, N.A. Serov

Particle Filter Implemented as a Hardware Accelerator in Cortex-M Core
Periphery
J. Kundrata, D. Tomi¢, I. Mareti¢, A. Bari¢

Verification of the Legacy Compatibility of the MIPI I13C Master
M. Golubi¢, J. Kundrata, A. Bari¢

Robust Set-Based Predictive Control for Grid-Tied Inverter with LCL Filter
R. Babojeli¢, S. Iles, J. Matusko

107

112

118

124

130

136

142

149

154

160

167

173

179



Comparison of Different Methods for Efficiency Determination acc.to IEC
for Specific Induction Motor
T. Puran, V. Simovi¢, B. Vuleti¢ Komljen

DATA SCIENCE AND BIOMEDICAL ENGINEERING

PAPERS
DATA SCIENCE

Automatic Web Page Robustness Grading
E. Gradanin, I. Prazina, V. Okanovic¢

Choosing the Framework for Managing Data Quality in the Organization for
the Defined Data Quality Dimensions
G. Hamzaj, Z. Dika

A Survey of Word Embedding Algorithms for Textual Data Information
Extraction
E. Vusak, V. Kuzina, A. Jovi¢

Methods for Automatic Sensitive Data Detection in Large Datasets: A Review
V. Kuzina, E. Vusak, A. Jovic¢

The Influence of Window Size on the Prediction Power in the Case of
Absenteeism Prediction from Timesheet Data
P. Zupancié, P. Panov

Propaganda Detection Using Sentiment Aware Ensemble Deep Learning
B. Polonijo, S. Suman, I. Simac

Semantic Representation of Machine Learning and Data Mining Algorithms
L. Jovanovska, P. Panov

Comparison of Neural Network with Gradient Boosted Trees, Random
Forest, Logistic Regression and SVM in Predicting Student Achievement
M. Domladovac

Using Machine Learning to Identify Factors Contributing to Mould in the
Celje Ceiling Painting
S. Popov, K. Kavkler, S. Dzeroski

Fake News Detection by Using Doc2Vec Representation Model and Various
Classification Algorithms
D. Janakieva, G. Mirceva, S. Gievska

185

197

201

207

213

219

225

231

237

243

249

IX



Building Spell-Check Dictionary for Low-Resource Language by Comparing
Word Usage
D. Nagavci Mati, M. Hamiti, B. Selimi, J. Ajdari

Negation Detection Using NooJ
G. Thakkar, N. Mikeli¢ Preradovi¢, M. Tadi¢

Service-Oriented Application for Solving Parametric Synthesis Problem of a
Boolean Network with Given Dynamic Properties
G.A. Oparin, V.G. Bogdanova, A.A. Pashinin

Design and Evaluation of an HPC-Based Expert System to Speed-up Retail
Data Analysis Using Residual Networks Combined with Parallel Association
Rule Mining and Scalable Recommenders

C. Barakat, M. Riedel, S. Brynjolfsson, G. Cavallaro, J. Busch, R. Sedona

Partition-of-Unity Based Error Indicator for Local Collocation Meshless
Methods
J. Slak

Natural Convection of Non-Newtonian Fluids in a Differentially Heated
Closed Cavity
M. Rot, G. Kosec

An Overview of Dense Eigenvalue Solvers for Distributed Memory Systems
D. Davidovi¢

Benchmarking Apache Beam for IoT Applications
M. Zaja, I. Cavrak, T. Lipi¢

Discretized Boundary Surface Reconstruction
M. Janci¢, V. Cvrtila, G. Kosec

A k-d Tree Based Partitioning of Computational Domains for Efficient
Parallel Computing
R. Trobec, M. Depolli

Particle-in-Cell Code for GPU Systems
I. Vasileska, L. Bogdanovi¢, L. Kos

Fitting Sum of Exponentials to Experimental Data I1: Global Approach Using
Linearization by Numerical Integration
Z. Jericevi¢

Developer-Centric Design of Branch and Bound Algorithm
J. Radescek, M. Depolli

255

263

268

274

280

285

291

298

304

310

317

321

324



BIOMEDICAL ENGINEERING

A Model for Jellyfish Detritus Decay through Microbial Processing
F. Strnisa, G. Kosec

A HPC-Driven Data Science Platform to Speed-up Time Series Data Analysis
of Patients with the Acute Respiratory Distress Syndrome
C. Barakat, S. Fritsch, M. Riedel, S. Brynj6lfsson

Enhanced Reconstruction for PET Scanner with a Narrow Field of View by
Using Backprojection Method
T. Matuli¢, R. Bagari¢, D. Sersi¢

Spectral Features for the Classification of Familiarity from EEG Recordings
F. Feradov

Distribution Analysis of Long-Term Heart Rate Variability versus Blood
Glucose
L. Vishinov, M. Gusev, L. Poposka, M. Vavlukis, I. Ahmeti

A Method to Detect Ventricular Fibrillation in Electrocardiograms
G. Temelkov, M. Gusev

Developing a Deep Learning Solution to Estimate Instantaneous Glucose Level
from Heart Rate Variability
E. Shaqiri, M. Gusev, L. Poposka, M. Vavlukis, I. Ahmeti

Cross-Database Generalization of Deep Learning Models for Arrhythmia
Classification
E. Merdjanovska, A. Rashkovska

Electromechanical Events in Exercise-Induced Remodeling of the Equine
Heart
M. Brloznik, V. Kadunc Kos, P. Kramari¢, A. Domanjko Petri¢, V. Avbelj

State-Space versus Linear Regression Models between ECG Leads
I. Tomasi¢, R. Trobec, M. Lindén

Analog Frontend for ECG/EMG Capacitive Electrodes
D. Cindri¢, A. Stanesi¢, M. Cifrek

Numerical Modelling of Capacitive Electrodes for Biomedical Signals
Measurement
L. Klai¢, A. Stanesi¢, M. Cifrek

AROI: Annotated Retinal OCT Images Database
M. Melins¢ak, M. Radmilovi¢, Z. Vatavuk, S. Loncari¢

Classification of Cognitive Load Based on Oculometric Features
M. Gambiraza, I. Kesedzi¢, M. Sarlija, S. Popovi¢, K. Cosi¢

335

340

346

352

357

363

369

375

381

386

392

396

400

406

XI



XII

Classification of Emotions Based on Text and Qualitative Variables
J. Dobsa, D. Sebalj, D. Buzi¢

Relating Prenatal Hg Exposure and Neurological Development in Children
with Machine Learning
S. Popov, J. Snoj Tratnik, M. Breskvar, D. Mazej, M. Horvat, S. DZeroski

Prediction of COVID-19 Related Information Spreading on Twitter
K. Babi¢, M. Petrovi¢, S. Beliga, S. Martin¢i¢-Ipsi¢, M. Pranji¢, A. Mestrovic¢

An Infrastructure for Integrated Temperature Monitoring and Contact
Tracing
J. Niehaus, N. Caporusso

Structure-Based Molecular Docking in the Identification of Novel Inhibitors

Targeting SARS-CoV-2 Main Protease
V. Mileti¢, P. Nikoli¢, D. Kinkela

TELECOMMUNICATIONS & INFORMATION

PAPERS

IMPLEMENTATION OF 5G TECHNOLOGY

An Impact of Implementation of SG Technology on Information Security
D. Luci¢, P. MiSevi¢

5G-Connected Drone for Public Road Safety - Research Challenges and
Future Research Roadmap
M. Jurcevié, 1. Vitas

Data Traffic Models for Broadband Backbone in 5G Networks
E.P.Ivanova, 1. Penkov, T.B. Iliev, 1.S. Stoyanov

Modification of a Commercial Fixed-Wing-Unmanned Aerial Vehicle with
Mobile Radio for beyond Visual Line of Sight Operability
K. Kainrath, M. Gruber, A. Hinze, H. Fliihr, E. Leitgeb

ARTIFICIAL INTELLIGENCE

Artificial Intelligence in Wireless Communications — Evolution towards 6G
Mobile Networks
T.B. Iliev, E.P. Ivanova, 1.S. Stoyanov, G.Y. Mihaylov, I.H. Beloev

CASR: A Corpus for Albanian Speech Recognition
A. Rista, A. Kadriu

412

418

424

429

435

447

452

458

462

469

475



End-to-End Speech Recognition Model Based on Deep Learning for Albanian
A. Rista, A. Kadriu

Machine Learning Model of Communication of Physical and Virtual Sensors
in the Mobile Network on the Motorway Section
M. Stoj¢i¢, M.K. Banjanin, Z. Curguz, A. Stjepanovi¢

NETWORK MANAGEMENT

Interoperability Test of NETCONF Capabilities
D. Valenci¢, V. Pupovac

MQTT-Like Network Management Architecture
0. Juki¢, R. Filjar, I. Hedi, E. Cirikovi¢

WEB APPLICATIONS

Use of Image File Format WebP on Websites in Croatian Top Domains
T. Jakopec, Z. Hrkac

Adapting Modularized Web Applications to Web Accessibility Standards
L. Zulicek, S. Tomi¢, 1. Bosni¢

An Improved PIN Input Method for the Visually Impaired
N. Caporusso

ascCAPTCHA: an Invisible Sensor CAPTCHA for PCs Based on Acoustic
Side Channel
R. D1 Nardo Di Maio, M. Guerar, M. Migliardi

The Impact of Legislation on Website Accessibility: Croatian Case-Study
A. Keselj, I. Topolovac, M. Zilak, I. Rasan

PROCESS AND SOLUTION INNOVATIONS

Creativity and Innovation Processes in Complex Sustainable City
Environments: ,,Smart Creative City” Concept
D. Simuni¢, A. Viskovié¢, D. Zubrini¢

Value Co-Creation through a Digital Platform Business Model in the Power
Sector
A. Viskovi¢, V. Franki

Integrated Strategic Action for Facilitating the Electrification Process
A. Viskovi¢, V. Franki, A. Damiano

Smart Door as a Solution for the Independent Life of People in Need
N. Bjelci¢, M. Blazekovi¢, D. Svelec

479

484

493

499

507

513

519

525

531

539

544

551

558

XIII



XIvV

ENVIRONMENTAL PROTECTION

Analysis of the Impact of Electromagnetic Interference on the Performance
of a Household Wireless Network
J. Muratovi¢, K. Josi¢, S. Papié

Distribution of High-Frequency Electromagnetic Fields on the Basis of Total

Exposure Quotients
B. Tanatarec, D. Simunié

COMPUTERS IN EDUCATION

PAPERS

Climbing up the Leaderboard: An Empirical Study of Improving Student
Outcome by Applying Gamification Principles to an Object-Oriented
Programming Course on a University Level

D. Kucak, D. Bele, D. Pasi¢

Education for Entrepreneurship in Agriculture - Results of the AGRIENT
Project Implementation
F. Urem, I. Kardum Goles, 1. Beljo

Young Adults' Privacy Concerns about Wearable Technology
A. Papi¢, K. Purdevi¢

Machine Learning vs Human Learning
J. Henno, H. Jaakkola, J. Mikela

Shifting Pre-Lab Activity Online for a More Efficient Instructional
Engineering Laboratory Session
M. Senici¢, V. Simovi¢, L. Lazeta

Learning Management System as a Tool for Online Knowledge Evaluation
in an Engineering Course during the COVID-19 Pandemic
V. Zuppa Bak3a, V. Simovi¢, T. Puran

The Effectiveness of the Education in the University Course during and
before the Covid- 19 Pandemic
M. Vejacka, D. Palova

The Educational Needs of the Alpha Generation
R. Juki¢, T. Skojo

Learning Analytics of YouTube Videos Linked to LMS Moodle
N. Kadoi¢, D. Oreski

567

571

579

584

589

594

601

605

610

616

622



Open Educational Resources (OER) as Means of Promotion of Open
Education
R. Vrana

The Distance Learning Implications on High School Students
M. Lapi, M. Krasna

Creating Multisensory Learning Experiences That Go beyond the Limitations
of Traditional Media
E. Rakovac Bekes

Using Text Mining to Extract Information from Students’ Lab Assignments
J. Gusié, D. Simié

Mobile Virtual Reality in Secondary Education: An Exploratory Study in the
Course of Biology
N. Niittymiki, A. Christopoulos, M.-J. Laakso

The Main Issues of the Education Process during the COVID-19 Pandemic at
the University Education
D. Palova, M. Vejacka

Cognitive Painting as a Broadly Applicable Method of Constructing a Positive
Cognitive-Emotional Space for Young Children and Adolescents under
Conditions of the Coronavirus Pandemic

O.S. Fomichova, V.A. Fomichov

Unity as a Physics Simulator: Calculating Mean Free Path for Hard Disk Gas
V. Krsti¢, I. Mekterovic¢

Using ICT to Teach Effectively at COVID-19
A. Spernjak

Preparation of Future Specialists in Physical Culture and Sports for the Use
of Digital Health Technologies in Professional Activity
S. Lazorenko, T. Loza, I. Samokhvalova, E. Khomenko, N. Oliinyk

Online Training during the COVID-19 Pandemic: Analysis of Opinions of
Practicing Teachers in Ukraine
Y. Rudenko, A. Rozumenko, T. Kryvosheya, O. Karpenko, O. Semenikhina

Improvement of Teacher Qualification in the Field of Computer Animation:
Training or Master Class?
A. Yurchenko, V. Shamonia, O. Udovychenko, R. Momot, O. Semenikhina

Attitudes of Students, Future Teachers, to the Importance of Using Media
in Teaching
P. Peji¢ Papak, J. Mezak

628

634

639

643

647

653

659

665

669

673

678

683

688

XV



XVI

Project “Algorithmic Thinking Skills through Play-Based Learning for
Future's Code Literates”

ceye

Students’ Transition from High School to University in COVID-19
Constrained Education
I. Pesek, M. Krasna, T. Bratina

Open-Source Intelligence as the New Introduction in the Graduate
Cybersecurity Curriculum
V. Kolar, D. Delija, G. Sirovatka

Software for Writing Online Exam with Video and Audio Surveillance —
Cheatless
J. Puri¢, A. Mahmutovié¢

Computer Probabilistic Models Construction and Analysis of Professional
Activity of Their Use by Ukrainian Mathematics Teachers

M.G. Drushlyak, I.V. Shishenko, N. S. Borozenets, K.M. Nekyslykh,

O. Semenikhina

Using ICT in Generating Motivation for Foreign Language Learning: from
Traditional to Virtual Classroom
P. Cuculi¢

Emotional Understanding Skills Training Using Educational Computer Game
in Children with Autism Spectrum Disorder (ASD) — Case Study
M. Stankova, P.Mihova, T. Kamenski, K. Mehandzhiyska

Development of New Complementary Metrics for the Authenticity of Student
Papers
M. Sokele, S. Mori¢, V. Zuppa Baksa

Design and Evaluation of a Deep Learning Powered Image Regression Sensor
for Control Engineering Applications
L. Hundgeburth, H. Liechtenecker, W. Werth

Arduino Platform as Learning Tool in High School and College Education
B. Balon, J. Buri¢, M. Simi¢

The Satisfaction of Primary School Teachers with the Introduction and Use of
MS Teams in Distance Education
B. Marcinkovi¢, B. Abersek, 1. Pesek

Gender Differences in Ambition Level and Career Aspirations among Students
G. Prpi¢, M. Vukovi¢, T. Babi¢

Comparison of Students’ Motivation for Programming Computer Game and
Educational Robot Using the Game of Marbles
I. Kunovi¢, A. Sovi¢ Krzi¢

693

697

702

706

712

718

724

730

735

740

746

751

756



The Importance of Synchronous Online Learning for Student Success in
Exams
M. Sokele, S. Mori¢, T. Alajbeg, F. Brki¢

Learning Topic “Safe Internet” in Low Secondary School through Games
D. Tuparova, G. Tuparov, K. Mehandzhiyska

User Interfaces for Browsing the Online Catalogues of Museums and Cultural
Heritage Institutions: Preliminary Research on Mapping of Subject Access
Points

G. Zlodi, 1. Majer, L. Bilici¢

Research on Gamer Motivation Factors Based on the Gamer Motivation Model
Framework
M. Vigato, T. Babi¢

Discovering the Old Dubrovnik Cathedrals: Stone Fragments Analysis,
Cataloguing and Structured Terminology Development in Digital
Environment

G. Zlodi, M. Zeman, A. Marinkovi¢, M.M. Marusi¢

Lessons from Developing and Delivering an Artificial Intelligence Course
during the Covid-19 Pandemic
B. Debi¢, K. Aleksi¢-Masla¢, P. VraneSic¢

EduScrum Method for Teaching Programming Microcontroller Arduino
P. Vostinar

The Cost of Open-Access Publishing in an Engineering Academic Community:
A Study of Zagreb Faculty of Electrical Engineering and Computing
M. Tucakovi¢, B. Marijanovié, J. Petrak

Instagram as Emotional and Intellectual Motivation for Understanding
Sections of Printed and Digital Magazines
D. Vincek

The Impact of Internet Usage on Pupils Internet Safety in Primary and
Secondary School
M. Gaborov, M. Kavali¢, D. Karuovi¢, D. Glusac, M. Nikoli¢

Knowledge Transfer through Recognition and Implementation of the
Transformational Team Member Role
T. Babi¢, Z. Musa

The Relationship between Students' Evaluation of Teachers' Performance
Quality and Students’ Satisfaction with Online Live Model of Teaching
T. Babi¢, S. Grgi¢, Z. Kunié¢

762

768

776

782

788

794

801

806

811

817

823

829

XVII



The Quality Assurance System and Teacher Support for the Online Live 835
Model of Teaching during the Covid-19 Pandemic
T. Babi¢, S. Grgi¢

Organizing Online Exams during the COVID-19 Pandemic 841
F. Skopljanac-Macina, I. Zakarija, B. Blaskovié¢

‘Codelnnova’ Teaching Programming in Primary School 847
B. Klimczuk, B. Denys, 1. Ruzi¢

Use of Augmented Reality in Teaching Management of Anaphylactic Shock to 852
Family Doctors

S. Tevzi¢, Z. Klemenc Keti, A. Poplas Susi¢, U. Zafosnik, P. Seli¢, S. Mirosevié,

N. Ruzi¢ Gorenjec

Perceived Quality of Software Used for Distance Learning during COVID-19 856
Pandemic
T. Orehovacki, S. Babi¢, D. Etinger

Use of Computer Vision Based Hand Tracking in Educational Environments 862
V. Kriznar, M. Leskovsek, B. Batagelj

Research on Students’ Opinion on the Method of Presenting Teaching 868
Materials
T. Mladenova, Y. Kalmukov, I. Valova

Digital Transformation in Covid-19 Pandemic — What We Learned and How 873
to Utilize What Was Learned
M. Odak, A. Miljko, T. Papac

VARSs/AVARs in Croatian Top Division (1. HNL) and Major League Soccer: 878
Experiences with VAR System
D. Vuckov, S. Babi¢

Decision Making Styles in Higher Education Institutions: Systematic 884
Literature Review
L. Zlati¢, B. Slibar, N. Begic¢evi¢ Redep

Inclusive Higher Education during the Covid-19 Pandemic 891
K. Zdravkova, V. Krasniqi

Automatic, Configurable and Partial Assessment of Student SQL Queries 895
with Joins and Groupings )
G. Pambi¢, M. Fabijani¢, A. Lokas Coskovié¢

A Blended Learning with Gamification Approach for Teaching Programming 901
Courses in Higher Education
G. Pambi¢, T. Kescec, D. Kucak

XVIII



Using Digital Tools for Gamification in Schools
A. Vrceelj, N. Hoi¢-Bozi¢, M. Holenko Dlab

Development of Measurement Systems with the BBC Micro:bit
P. Bernad, D. Sic, R. Repnik, D. Osrajnik

From Mobile Learning to Mobile Research
T.S. Georgiev

Individual, Cooperative and Collaborative Learning and Students’ Perceptions
of Their Impact on Their Own Study Performance
T. Babi¢, L. Kolar, M. Mili¢evié¢

Programming and Mathematics through Game
S. Babi¢, D. Bjelanovi¢, M. Cic¢in-Sain

Izazovi i pote§koce tijekom nastave na daljinu
A. Vragovié¢

Uloga informacijsko-komunikacijskih tehnologija na ishode u¢enja u nastavi
Tjelesne i zdravstvene kulture
I. Dubovecak

Dugorocnost primjene informacijsko komunikacijske tehnologije na uspjeh
u nastavi matematike
T. Pavici¢ Zajec, T. Redep

Planiranje, provedba i evaluacija velikih projekata na primjeru projekta
Drvokod
B. Raickovi¢, B. Musovié

Promethee metoda i alati kognitivne kibernetike za inteligentne sustave
Z. Balaz, A. Jeli¢

Projektno ucenje kao prediktor akademskog postignuca u nastavi matematike
R. Soldo, N. Maras

Multidisciplinarna implementacija umjetne inteligencije u sustav
osnovnoskolskog obrazovanja
D. Kager

Od projektne nastave s Arduinom do modela pametne kucée
E. Krelja Kurelovi¢, M. Jeronci¢, J. Tomljanovi¢

Primjena Riskmanagenable softvera u nastavi kolegija Vodenje projekata i
dokumentacija
K. Samec, M. Nikitovi¢, A. Mahmutovié¢

906

911

917

922

928

933

937

940

946

949

955

959

964

968

XIX



XX

Objektno orijentiran koncept programiranja u interaktivnom grafickom
okruZenju
M. Bozuri¢, R. Bogut, J. Lozar

Koristenje informatickih tehnologija u srednjoskolskoj nastavi fizike
M. Novakovié¢

Riznica kreativne medunarodne suradnje u Erasmus projektima Skolskog
partnerstva
M. Mirkovi¢

ARTIE: Umjetna inteligencija u osnovnoskolskom obrazovanju - izazovi i
mogucnosti novog doba: razvoj kurikuluma, prirucnika za ucitelje i
obrazovnih materijala za uc¢enike u osnovnoskolskom obrazovanju

I. Ruzi¢, S. Stricak

Primjena kviza u nastavi matematike
M. Skarica, M. ASenbrener Kati¢, V. Mileti¢

Digitalne ucenicke mape na from.hr domeni
K. Macek Blazeka

Govor tijela prilikom razgovora za posao
M. Bili¢, T. Babi¢

Mogucénosti primjene ra¢unalnih oblaka u obrazovanju
M. Situm

Nastava na daljinu uporabom OneNotea i Teamsa
D. Vrbanc

COMPUTERS IN TECHNICAL SYSTEMS

PAPERS

IIR Filters Designed for Comparison and Minimum-Order Design
Exploration sing Matlab
L. Lazeta, I. Markovi¢, V. Simovié¢

Dynamic Priority Assignment in FreeRTOS Kernel for Improving
Performance Metrics
K. Salamun, I. Pavi¢, H. Dzapo

Framework for Evaluation of Schedulability Tests for Mixed-Criticality
Systems
I. Pavi¢, H. Dzapo

973

979

985

991

996

1001

1006

1010

1015

1025

1030

1036



Ultra-Low Power Microcontroller Selection for Smart Sticker Design
J. Zidar, T. Mati¢, F. SuSac, 1. Aleksi

Infrared Sensor — Based Temperature Control for E.G.O. Induction
Cooktop
A. Smrke, I. Smrke, T. Smrke

Power Management System for Electric and Hybrid Marine Vessels
K. Blaskovi¢

Fault Detection Using Limit Checking: A Brief Introductory Review
D. Miljkovi¢

Cymatics for Visual Representation of Aircraft Engine Noise
D. Miljkovi¢

Architecture of Connectivity-Aware Redundancy Control Module for
Distributed Resource Management in InfaaS-AP
K. Taniguchi, Y. Watashiba, S. Date, S. Shimojo

Framework for Real-Time Parallel and Distributed Natural Language
Processing
D. Mileski, V. Zdraveski, M. Kostoska, M. Gusev

Parallelization of a Neural Network Algorithm for Handwriting Recognition:

Can we Increase the Speed, Keeping the Same Accuracy
D. Todorov, V. Zdraveski, M. Kostoska, M. Gusev

TPC-H Benchmark Q3, Q6 and Q12 Sequential, OpenMP Parallel and
CUDA Parallel Implementation
J. Mitrovski, L. Djinevski, M. Gusev, S. Arsenovski

Airport Modeling Software as a Tool for Assessing Airport Complexity and
Decision Making
M. Sabi¢, E. Simi¢, M. Begovi¢

Unified Framework to Select an IoT Platform for Industrial Energy
Management Systems
M. Ullah, A. Narayanan, A. Wolff, P.H.J. Nardelli

Smart Grid Information Processes Using IoT and Big Data with Cloud and
Edge Computing
M. Ullah, A. Narayanan, A. Wolff, P.H.J. Nardelli

Three-Layer IoT Node Model for Simpler Custom IoT Deployments
L. Jelenkovi¢

The Requirements and Challenges of Visualizing Building Data
M. Nurminen, A. Lindstedt, M. Saari, P. Rantanen

1042

1046

1052

1058

1064

1070

1076

1082

1088

1094

1100

1106

1112

1118

XXI



DataSites: a Simple Solution for Providing Building Data to Client 1123
Applications
M. Nurminen, M. Saari, P. Rantanen

Leveraging Smartphones for Distributed Global Navigation Satellite System 1129
Post-Processing
A. Ivanovski, V. Zdraveski, M. Gusev, M. Kostoska

Vehicle Mirror Replacement System 1135
I. Zovak, R. Grbi¢, B. Jeli¢, D. Samardzija

Container Manager for Multiple Container Runtimes 1141
P. Stanojevi¢, S. Usorac, N. Stanojev

Android Runtime Service Optimization for Execution Inside LXC 1145
A. Obradov, S. Usorac, M. Anti¢

Pattern Search Algorithm in FPGA Implementation View 1148
D. Ivosevi¢

FPGA Design and Implementation of Driving Lane Detection on Zynq-7000 1154
SoC

M. Martin, R. Grbi¢, M. Subotié, I. Kastelan

Podizanje razine sigurnosti plovidbe upotrebom sustava daljinskog nadzora 1160
na objektima pomorske signalizacije
I. Karin, N. Raci¢, I. Torlak, T. Pesa

INTELLIGENT SYSTEMS
PAPERS
Automatic Latent Fingerprint Segmentation Using Convolutional Neural 1171
Networks

L. Premk, Z. Emersi¢, T. Oblak

Security Hardening of Facial Recognition Systems 1176
D. Cindori, I. Tomici¢, P. Grd

Classification in Binary Feature Space Using Logical Dynamic Models 1181
G.A. Oparin, V.G. Bogdanova, A.A. Pashinin

Recognition of Symbols and Topology in the Image of a DC Circuit Diagram 1187

Basgd on Contours and Skeletons
M. Storga, M. Randi¢

XXII



The Influence of Noise on 2D Gaussian Profile Parameters Estimation
A. Gribl, D. Petrinovic¢

ML-Based Approach for NFL Defensive Pass Interference Prediction Using
GPS Tracking Data
A. Skoki, J. Lerga, I. Stajduhar

Topic Modelling of Croatian News during COVID-19 Pandemic
P.K. Bogovi¢, A. Mestrovi¢, S. Beliga, S. Martin¢ic¢-Ipsi¢

Regulatory Framework of Artificial Intelligence in Healthcare
P. Hernandez Garcia, D. Simuni¢

A Discrete Bat Algorithm for the Rich Vehicle Routing Problem
S. Delali¢, E. Zuni¢, A. Alihodzi¢, E. Selmanovic¢

Positively Constructed Formulas-Based Approach to Mobile Robot Control
Using DES
A. Davydov, A. Larionov, N. Nagul

Artificial Intelligence (AI) Brings Enhanced Personalized User Experience
T. Bronzin, B. Prole, A. Stipi¢, K. Pap

How to Facilitate Explainability of Al for Increased User Trust: Results of a
Study with a COVID-19 Risk Calculator
B. Ewerz, M. Hoefler, C. Marx, P. Moertl

Methodology for Assessment of Mobile Telecom Databased Origin-
Destination Matrices Accuracx
M. Jakovljevi¢, S. Vojvodié, P. Coli¢, O. Lale, E. Jovandzikov

Validation Points in Process of Urban Mobility Assessment Using Telecom
Big Data Analytics
K. Vidovi¢, M. Sostari¢, A. Blavicki, F. Sirovica

Air Pollution Forecasting Using CNN-LSTM Deep Learning Model
L. Jovova, K. Trivodaliev

Evaluation of Deep Approaches to Sclera Segmentation
M. Vitek, A. Hafner, P. Peer, A. Jakli¢

A GIS Based Approach for Finding Association between Air Pollution,
Factories and Population Density in North Macedonia
E. Stefanovska, A. Kralevska, A. Abazi, A. Naumoski

Hospitals and Pharmacy Relationship between Rating, Service Time and
Closeness in the City of Skopje
F. Bozinovski, E. Simikj, A. Naumoski

1193

1199

1205

1213

1219

1225

1231

1237

1242

1247

1252

1258

1264

1269

XXIII



Automatska usporedba tetovaza 1274
N. Kale, P. Grd, I. Tomici¢

ROBOTICS TECHNOLOGIES AND APPLICATIONS

PAPERS

A Comparison of Graph Optimization Approaches for Pose Estimation in 1283
SLAM
A. Juri¢, F. Kendes, 1. Markovic, 1. Petrovié¢

Towards Autonomous Navigation of a Mobile Robot in a Steep Slope 1289
Vineyard
I. Hrabar, J. Goric¢anec, Z. Kovacié¢

Collecting Information for Biomass Estimation in Mariculture with a 1295
Heterogeneous Robotic System
M. Rezo, K.-M. Cagalj, 1. Usljebrka, Z. Kovaci¢

Ground Robotic Systems for the Inspection of Concrete Bridges 1301
K. Tesi¢, A. Baricevi¢, M. Serdar, 1. Banjad Pecur

Development of a Mobile Wall-Climbing Robot with a Hybrid Adhesion 1306
System

M. Bozié, B. Jerbi¢, M. Svaco

Mobile Robot Teleoperation via Android Mobile Device with UDP 1313
Communication
E. Szymanska, L. Petrovi¢, 1. Markovi¢, 1. Petrovi¢

Review of Artificial Intelligence Applications in the ROS Ecosystem 1319
J. Gronman, M. Saarivirta, T. Aaltonen, T. Kerminen

Characterization of Modeling Errors Affecting Performances of a Robotics 1324
Deep Reinforcement Learning Controller in a Sim-to-Real Transfer
E. Salvato, G. Fenu, E. Medvet, F.A. Pellegrino

A Model-Based Adaptive Control of an Autonomous Driving Car for Lane 1330
Change Maneuver
I. Astrov, A. Udal, M. Jaanus

Automated Robot Control for a Game of Chess in Unity Game Engine 1336

through Artificial Intelligence
D. Kudek, M. Suznjevié

XXIV



Depth from Mono Accuracy Analysis by Changing Camera Parameters in the

CARLA Simulator
Z. Grskovic, J. Persic, 1. Markovié, 1. Petrovié¢

Safety System for Industrial Robots Based on Human Detection Using an
RGB-D Camera
V. Simundi¢, D. Mihel¢i¢, D. Svirac, P. Purovi¢, R. Cupec

Robot-Assisted Stereotactic and Spinal Neurosurgery: A Review of Literature

D. Dlaka, D. Chudy, B. Jerbi¢, A. Kastelanci¢, M. Raguz

Workspace Analysis of Robotically Assisted Percutaneous Radiofrequency
Thermocoagulation for the Trigeminal Neuralgia

M. Svaco, A. Kastelancié, D. Dlaka, F. Suligoj, M. Mariji¢, D. Chudy, B. Jerbi¢

INFORMATION SYSTEMS SECURITY

PAPERS

A Taxonomy of Defenses against Memory Corruption Attacks
B. Novkovié¢

Optimization of the Key Sharing Protocol for Noiseless Public Channels
without the Use of Cryptographic Assumptions

V. Korzhik, V. Starostin, M. Kabardov, V. Yakovlev, A. Gerasimovich,

A. Zhuvikin

Preparation and Planning of the Development of a Proficiency Test in the
Field of igital Forensics
D. Delija, G. Sirovatka, I. Spoljari¢, S. Krajinovi¢

Confidential Computing as an Attempt to Secure Service Provider’s
Confidential Client Data in a Multi-Tenant Cloud Environment
B. Novkovi¢, A. Bozi¢, M. Golub, S. Gro$

An Analysis of Wireless Network Security Test Results Provided by
Raspberry Pi Devices on Kali Linux
D. Delija, Z. Petrovi¢, G. Sirovatka, M. Zagar

Generating Prime Numbers Using Genetic Algorithms
K. Knezevi¢

Comparative Analysis of Network Forensic Tools on Different Operating
Systems
D. Delijja, I. Mohenski, G. Sirovatka

1342

1348

1355

1361

1371

1377

1383

1388

1394

1399

1406

XXV



Have You Been Framed and Can You Prove It? 1411
D.O. Lawal, D.W. Gresty, D.E. Gan, L. Hewitt

Kriptografija u nastavi matematike u osnovnoj $koli 1417
I. Nad

BUSINESS INTELLIGENCE SYSTEMS

PAPERS

Data Lakehouse - a Novel Step in Analytics Architecture 1427
D. Oresc¢anin, T. Hlupi¢

The Potential Role of Hydrometeorological Data in Agricultural Supply Chain 1432
A. Cornak, R. Delina

Intelligent Monitoring of News on Economics and Finance Based on Formal 1438
Semantics of the Movement Verbs

V.A. Fomichov

Machine Learning Approaches to Personality Classification on Imbalanced 1444
MBTI Datasets

N. Cerkez, V. Vareikié

An Overview of Current Trends in Data Ingestion and Integration 1450
T. Hlupi¢, J. Punis

Investor Classification Model Based on Behavioural Finance Studies 1456
N. Vlahovi¢, V. Brozovié, F. Skavi¢

Evaluation of BI Solutions for Business Needs 1462
M. Pribisali¢

Upravljanje odnosima visokog uciliSta s vanjskim dionicima 1467
M. Davidovié, 1. Zavrski

DIGITAL ECONOMY AND DIGITAL SOCIETY

PAPERS

Study on the Utilization of National and EU Funds in Financing Capital 1477
Investments of ICT Companies
I. Bestvina Bukvi¢, I. Purdevi¢ Babic¢, D. Pekanov Starcevié

XXVI



Use of Organizational Analysis Methods for Evaluating Business
Improvement Initiatives
I. Gregurec, M. Duras Sekovani¢, M. Tomi¢i¢ Furjan

Digitalization of Port Access Control: Case Study Port of Sibenik
S. Aksentijevi¢, E. Tijan, A. Panjako, G. Mrcela

Economic Potential of Mobile Entertainment as an Advertisement Channel
1. Keli¢

Switching to Wi-Fi 6 Technology in a SOHO Environment
A. Skendzi¢, K. Mustac, B. Balon

Impact of Covid 19 Pandemic on Digital Transformation of Public
Administration in European Union
M. Boban, M. Klari¢

Prioritisation of Factors That Influence the Digital Platform Selection in
Agriculture
N. Kadoi¢, K. Tomici¢-Pupek, N. Vréek

Digital Component of Innovation Landscapes: Context of Sustainable
Development at the Local Level

V. Omelyanenko, O. Prokopenko, O. Kudrina, I. Petrova, N. Biloshkurska,
M. Biloshkurskyi, O. Omelyanenko

The Role of Business Processes in Digital Transformation of the Organization
Z. Dobrovi¢

Usage of BI Tools in Analysis of the Tomas Croatia 2019 Survey
L. Beros, N. Hlupi¢, F. Dzapo

Impact of COVID-19 on Agricultural Sector Transformation
I. Gregurec, K. Tomici¢-Pupek, A. Horvat

Circular Economy in Croatian Society
M. Bari¢, M. Ali¢

Effect of 5G Network on Development of Digitally Dependent Industries
D. Turkalj

IoT-Based Solutions in Aquaculture: A Systematic Literature Review
A. Petkovski, J. Ajdari, X. Zenuni

The Cloud Computing Adoption Factors in Various Organizations: A
Systematic Literature Review
A. Krasniqi, J. Ajdari, X. Zenuni

1483

1489

1495

1501

1507

1513

1519

1524

1530

1536

1542

1548

1553

1559

XXVII



Smart Agriculture and Digital Transformation on Case of Intelligent System 1565
for Wine Quality Prediction
D. Oreski, I. Pihir, K. Cajzek

Taxation of Digital Services 1571
Z. Sinkovi¢, L. Pribisali¢

Machine Learning Based Prediction of Croatian 2017 Local Elections 1577
A. Kisi¢, B. Klicek

Advanced Data Analytics in Logistics Demand Forecasting 1582
A. Agati¢, E. Tijan, S. Hess, T. Poletan Jugovi¢

Digital Transformation of Slovenian Enterprises 1588
A. Pucihar, M. Marolt, D. Vidmar, G. Lenart

Multi-Stakeholder Engagement in Agile Service Platform Co-Creation 1593
T. Pohjola, J. Gronman, J. Viljanen

Business Practices of Marketing Agencies in Croatia 1599
M. Fraculj, V. Sebek, N. Draskovi¢

Employment in Knowledge-Intensive Activities in European Countries: 1604
Gender Perspective
M. Peji¢ Bach, J. Zoroja, I. Miloloza

Blockchain Technology Perspectives in Maritime Industry 1609
S. Marenkovié, E. Tijan, S. Aksentijevi¢

Analysis of the Financial Results of the Twitter Platform at the Beginning of 1615
Covid 19

J. Lozi¢, G. Vojkovi¢, 1. Lozi¢

Online Informing about Consumer Rights: Correspondence Analysis of Age, 1620
Education and Occupation
T. Curlin, H. Nikoli¢, I. Miloloza

Digitalization of the University Technology Transfer Process 1626
P. Karaniki¢, H. Bezi¢, S. Redzepagi¢

Sustainable Business Model Development 1631
G. Markovi¢, M. Tomici¢ Furjan

Unregistered Activity Inspection in the Customs Administration Business 1637
Model in Croatia
K. Marsié, Z. Dobrovié

Establishing a National Maritime Single Window in Small Coastal Countries 1643
N. Kapidani, S. Aksentijevi¢, E. Tijan, E. Kocan

XXVIII



Implementation of RFID Technology in Perishable Goods Transport
V. Dose, A. Wallenhorst, E. Tijan, M. Jovi¢

Digitalization in the Role of Humanization or Dehumanization of Modern
Society
I. Rasan

Managing Digital Transformation in Public Administration
J. Glavas, I. Uroda, B. Mandi¢

Digitalni marketing na drustvenim mreZama u vrijeme pandemije COVID-19
J. Tomljanovi¢, G. Dubrovié, E. Krelja Kurelovi¢

Uloga e-odrZavanja u poslovanju poduzeca
M. Davidovi¢

Uloga digitalizacije u procesu komercijalizacije rezultata procesa
istraZivanja i razvoja
P. Karaniki¢

KoriStenje drustvenih mreZa za komuniciranje s dionicima u socijalnim
samoposlugama
B. Knezevié, P. Skrobot, I. Sosa Mestrovié¢

1649

1655

1661

1665

1670

1675

1679

INFORMATION AND COMMUNICATION TECHNOLOGY

LAW

PAPERS

The Role of Key Words and the Use of the Multilingual Eurovoc Thesaurus
when Searching for Legal Regulations of the Republic of Croatia - Research
Results

T. Didak Prekpalaj

Impact of COVID 19 on the Use of Social Networks Security Settings of
Elementary and High School Students in the Split-Dalmatia County
R. Matkovi¢, L. Vejmelka, Z. Kljucevic¢

Is It Time for New Data Governance?
R. Matanovac Vuckovi¢, I. Kanceljak, M. Juri¢

Liability for Early Safety Obsolescence of IoT Devices due to Information
Security Reasons
G. Vojkovi¢, M. Milenkovi¢

1689

1695

1702

1709

XXIX



Criminal Trend Analysis of Illegal Use of Personal Data for a Period of 1715
2015-2019
N. Protrka, M. Plecas

Sexual Exploitation or Child Pornography: Terminological Analysis in 1721
Criminal Codes of Southeast European Countries
J. Jurini¢, T. Ramljak

The Deep Blue Sea of Global Data Flows. Implications of the Convergence of 1730
Privacy Regimes for Overseas Transfer of Personal Data
F. Molinari, D. Cisi¢, B. Kovaci¢

Evaluation of Digital Evidence in Criminal Proceedings in Croatia with a 1737
Focus on Preservation Requirements and Role of Standard Operative

Procedures

N. Gumzej, N. Protrka

Procjena potreba digitalnih kompetencija: rezultati istrazivanja stru¢njaka 1743
koji rade s djecom u alternativnoj skrbi
P. Hrvoj

ENGINEERING EDUCATION

PAPERS

Redesigning a Postgraduate Software Engineering Module to Increase 1755
Engagement
G.J. Collins

Introducing Open Data Concepts to STEM Students Using Real-World Open 1761
Datasets
I. Bosni¢, 1. Cavrak, A. Zuiderwijk

How to Teach Databases in a Student-Centered Environment - Oracle 1767
Academy Program Experiences
F. Urem, D. Jurekovi¢, I. Livaja

A Course Gamification Model for the Development of Higher Order 1772
Thinking Skills
D. Orozova, S. Hadzhikoleva, E. Hadzhikolev

Adaptive Approach of System-Engineering Project Management Skills 1778
Acquisition

N. Venelinova, D. Antonova, I. Kostadinova

A Review of Lecture Capture Technology and Its Usage in Higher Education 1784
M.P. Biscan, M. Milanovi¢, J. Petrovi¢, P. Pale

XXX



Teaching High-Frequency Circuit Design in Online Environment
B. Pejcinovié

Integrating GNU Radio into a Virtual Course about Communication
Systems
T. Fuhrmann, M. Farmbauer, M. Niemetz

Using EEG Device in the Pilot Development of Cyber-Physical Learning
Model
M. Veber, 1. Pesek, B. Abersek

Automation and Measurement Classes for Power Engineering Students in
the Online-Mode
E.I. Merzlikina, N.S. Dolbikova, A.V. Kuznetsova, G.V. Farafonov

Power Electronics and Drives Laboratory Learning Environment for Electric
Vehicles
P.J. van Duijsen, D.C. Zuidervliet

Laboratory Setup for Teaching DC Grid Droop Control and Protection
P.J. van Duijsen, D.C. Zuidervliet

Technology-Enhanced Active Learning Used for Teaching “Multiplexers and
Demultiplexers”
A.N. Borodzhieva, I.D. Tsvetkova, D.V. Dimitrov

Remote Labs and Their Didactics in Engineering Education: A Case Study
E.W. de Vries, H.J. Wortche

SOFTWARE AND SYSTEMS ENGINEERING

PAPERS
ENGINEERING SOFTWARE TOOLS AND PROCESSES

Clean Code and Design Educational Tool
S. Proki¢, K.-G. Gruji¢, N. Luburi¢, J. Slivka, A. Kovacevi¢, D. Vidakovi¢,
G. Sladi¢

Measuring Developers' Expertise Based on Version Control Data
A. Fekete, M. Cserép, Z. Porkolab

Game Development for the Elderly: Experiences from Usability Tests in the
Wild
J. Saari, T. Hynninen

1790

1796

1802

1807

1812

1818

1824

1829

1839

1845

1851

XXXI



The Application of Continuous Practices in Higher Computer Science 1856
Education - A Systematic Literature Review
F. Huber, G. Hagel

Accessibility Analysis of the Bosnia and Herzegovina Universities' Websites 1862

in the Relation to Their Position on the Webometrics Ranking List
D. Ceke, S. Kunosi¢

ENGINEERING SYSTEM PROPERTIES AND DATA SYSTEMS

Complex Systems - Network Component Security of SCADA Systems 1871
M. Sverko, T. Galinac Grbac

Review of Automation Problems in Air Traffic Control 1877
T. Rogosi¢, B. Jurici¢, B. Antulov-Fantulin, T. Radisi¢

In-Database Auditing Subsystem for Security Enhancement 1883
B. Basi¢, P. Udovici¢, O. Orel

Simplified Evaluation Framework for Query Extraction Techniques 1889
I. Grgurina, D. Skvorc

Realizacija sucelja u Oracle PL/SQL-u koriste¢i JSON format 1895
T. Adamovi¢, 1. Sekovani¢, 1. Kranjec

Programsko rjesenje problema lijepljenja raspona podataka u filtrirani 1899

raspon u MS Excelu
D. Ruzak, A. Lackovi¢

APPLICATIONS OF SOFTWARE SYSTEMS

Low-Power Wireless IoT System for Indoor Environment Real-Time 1905
Monitoring and Alerting
D. Fonovi¢, Z. Siroti¢, N. Tankovi¢, S. Sovilj

Retention of Cultural Heritage with the Help of Innovative Technologies 1910
M. Fandakova, P. Kudela, M. Palcak

The Use of Intranet in Croatian National Parks 1915
B. Brumen, M. Franji¢

HD Maps and Usage of Laser Scanned Data as a Potential Map Layer 1921
B. Bucko, K. Zabovska, J. Ristvej, M. Janosikova

XXXII



MIPRO JUNIOR - STUDENT PAPERS

PAPERS

Creating a Web Corpus Using GO
M. Kucié¢

DESPRO: Decentralized Business Platform for Student Non-Profit
Organizations
M. Vasilj, S. Skender, M. Jurdana, M. Horvat

On Analyzing Virtual Threads — a Structured Concurrency Model for
Scalable Applications on the JVM
D. Beroni¢, P. Pufek, B. Mihaljevi¢, A. Radovan

Adaptive Intelligent Agent for e-Learning: First Report on Enabling
Technology Solutions
D. Doljanin, L. Pranji¢, Lj. Jelecevi¢, M. Horvat

Next-Generation Web Applications with WebAssembly and TruffleWasm
M. Sipek, D. Muharemagi¢, B. Mihaljevi¢, A. Radovan

Prediction of Traffic Accidents Severity Based on Machine Learning and
Multiclass Classification Model
M. Iveta, A. Radovan, B. Mihaljevi¢

Plagiarism on Controlled Documents: A Case Study from University
”Ukshin Hoti” Prizren
L. Shkurti, H. Snopce, L. Abazi-Bexheti, F. Kabashi

Dew-Based Service Orchestration Model for Systems Spanning Multiple
Computing Layers
L.T. Udovi¢i¢, N. Tankovié¢

Developing Game Engine in C# Programming Language
M. SrSen, T. Orehovacki

Clutch Compensation System for Motorcycles Using an Embedded System
I. Jureni¢, J. Curkovié¢, V. Simovic

Visual Object Detection — an Overview of Algorithms and Results
D. Gudelj, A. Stama, J. Petrovi¢, P. Pale

MOFit: A Framework to Reduce Obesity Using Machine Learning and IoT
S. Garg, P. Pundir

A Machine Learning Approach to Flight Control of a VTOL Tailsitter UAV
S. Domitran, M. Bagi¢ Babac

1931

1934

1939

1945

1950

1956

1961

1966

1972

1978

1982

1988

1996

XXXIII



Underwater ROV Software for Fish Cage Inspection 2002
G. Borkovi¢, M. Fabijani¢, M. Magdaleni¢, A. Malobabi¢, J. Vukovié, 1. Zielinski

Methods of Improving and Optimizing React Web-applications 2008
F. Pavi¢, Lj. Brki¢

Primjena klju¢-vrijednost baza podataka 2014
M. Cerjan, K. Rabuzin, R. Kudeli¢

OPTOELECTRONICS AND PHOTONICS

PAPERS

Spectral Unmixing of Light-Emitting Diode and High-Intensity Discharge 2023
Illumination Sources
J. Tutavac, D. Babi¢

SPAD Based Digital Photon Counting Optical Distance Sensor in 150 nm 2029
CMOS Using Indirect Multiphase Time-of-Flight
A. Kuttner, M. Hauser, A. Dervic, H. Zimmermann, M. Hofbauer

Time of Flight Analog Correlator for Distance Measurement with SPADs 2035
M. Hauser, A. Dervic, A. Kuttner, H. Zimmermann, M. Hofbauer

Advances in Optomechanical Force Sensors 2041
M. Karuza, M. Canadija, M. Markanovi¢, I. Jelovica Badovinac, K. Veli¢an,
D. Bozic¢evi¢, M. Vretenar, D. Cakara, G. Cantatore

A Deep Prior Method for Fourier Ptychography Microscopy 2045
F. Guzzi, G. Kourousias, F. Bille, R. Pugliese, A. Gianoncelli, S. Carrato

A Fiber-optic Sensing Technique for Sub-Micrometer Distance Measurement 2051
between the Surgical Tools and Retina
Z. Djinovic, M. Tomi¢, N. Plank

Optical Detection of Analytes through Evanescent Waves in Lab-on-Chip 2057
Devices

A. Buzzin, R. Asquini, D. Caputo, G. de Cesare

Light Dependent Temperature Characteristics of a-Si:H p-i-n Photodiode 2063
V. Gradisnik, K. Velican, D. Gumbarevi¢, M. Karuza

XXXIV



Agatic¢, A.
Airaksinen, M.
Aksentijevic, S.
Aleksi, 1.
Aleksic, S.
Anti¢, M.
Antoli¢, Z.
Antoni¢, M.
Arbanas, B.

ASenbrener Kati¢, M.

Avbelj, V.
Babi¢, D.
Babic, J.
Babi¢, S.
Babi¢, T.
Bagi¢ Babac, M.
Banek, M.
Banek, M.
Banelli, B.
Baranovi¢, M.
Barié, A.
Barukc¢ié, M.
Begovi¢, M.
Begusi¢, S.
Bensi¢, T.
Bijeli¢, B.
Blaskovi¢, B.
Boban, M.
Bogdan, S.
Bojanjac, D.
Bosnig, 1.
Boukalov, A.
Br¢ic¢, M.
Brki¢, Lj.
Brumen, B.
Budin, A.
Budin, L.
Cafuta, D.
Caputo, D.
Car, Z.
Cetini¢, E.
Crnoki¢, B.
Cavrak, L.
Ceperié, V.
Cigin-Sain, L.
Ci¢in-Sain, M.
Citin-Sain, M.
Cupié, M.
Davidovi¢, D.
Delac¢, G.
Deljki¢, Z.
Depolli, M.

LIST OF PAPER REVIEWERS

(Croatia)
(Finland)
(Croatia)
(Croatia)
(Germany)
(Serbia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Slovenia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Italy)
(Croatia)
(Croatia)
(Croatia)
(Bosnia and Herzegovina)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Belgium)
(Croatia)
(Croatia)
(Slovenia)
(Croatia)
(Croatia)
(Croatia)
(Italy)
(Croatia)
(Croatia)
(Bulgaria)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Slovenia)

Derek, A.
Dodig, 1.
Doncevi¢, J.
Drobilo, L.
Drushlyak, M.
Dunder, 1.
Dzapo, H.
Fajt, S.
Fertalj, K.
Filjar, R.
Frid, N.

Galinac Grbac, T.

Gerid, S.
Giedrimas, V.
Glavas, J.
Gold, H.
Golub, M.
Golubié, S.
Gradi$nik, V.
Grazio, S.
Grbac Babi¢, S.
Grd, P.

Grgi¢, G.
Grguri¢, A.
Grgurina, 1.
Gronman, J.
Guli¢, M.
Gumzej, N.
Hamzi¢, A.
Henno, J.

Holenko Dlab, M.

Hrabar, S.
Hrkaé, T.
Huljeni¢, D.
Humski, L.
Ipsi¢, 1.
Ivanjko, E.
Ivasi¢-Kos, M.
Jaakkola, H.
Jagust, T.
Jaksié, D.
Jakupovié, A.
Jardas, M.
Jazbinsek, V.
Jelenkovic, L.
Jevti¢, D.
Jovié, M.
Jugovi¢, A.
Jukan, A.
Juki¢, O.
Jurdana, I.
Juriéi¢, V.

(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Ukraine)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Lithuania)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Finland)
(Croatia)
(Croatia)
(Croatia)
(Estonia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Finland)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Slovenia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Germany)
(Croatia)
(Croatia)
(Croatia)

XXXV



Jurkovié, 1.
Kadoié, N.
Kalafati¢, Z.
Karaniki¢, P.
Karuza, M.
Kastelan, 1.
Katuli¢, T.
Kaucic, B.
Keto, H.
Kocev D.
Kocijan, K.
Konecki, M.
Kopcak, G.
Koric¢i¢, M.
Kosec, G.
Kous, K.
Kovacevi¢, 1.
Kovacié, A.
Kovaci¢, B.
Kovacic, Z.
Kozlovszky, M.
Kralj Novak, P.
Kranjcevi¢, L.
Krasna, M.
Krhen, M.
Kristi¢, K.
Krivec, S.
Krleza, D.
Krois, I.
Kusek, M.
Lasi¢ Lazi¢, J.
Leitgeb, E.
Lipi¢, T.
Lisicar, H.
Lovrenci¢, R.
Luburié, N.
Luci¢, D.
Lujak, M.
Luki¢, 1.

Ma, R.
Magdalenié, 1.
Malekovi¢, M.
Mandi¢, T.
Marici¢, S.

Marincevi¢ Petraci¢, V.

Markovié, 1.
Markovi¢, T.
Marovic¢, M.
Martin¢i¢ Ipsi¢, S.
Mastelié, T.
Matika, D.
Mausa, G.
Medié, Z.
Medved, D.
Mekterovic¢, 1.
Mezak, J.

XXXVI

(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Serbia)
(Croatia)
(Slovenia)
(Finland)
(Slovenia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Slovenia)
(Slovenia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Hungary)
(Slovenia)
(Croatia)
(Slovenia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Austria)
(Croatia)
(Croatia)
(Croatia)
(Serbia)
(Croatia)
(France)
(Croatia)
(United States)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Belgium)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)

Mihajlovi¢, Z.
Mihokovi¢, L.
Mihova, P.
Mikac, B.
Mikuc, M.
Mikulié, J.
Milanovi¢, 1.
Mili¢evi¢, K.
Mili¢, M.
Mlinarié, H.
Molinari, F.
Molnar, G.
Morel, G.
Mosmondor, M.
Mozek, M.
Mudronja, G.

Nacinovi¢ Prskalo, L.

Nain, N.
Naumoski, A.
Novkovié, T.
Oreski, D.
Palestri, P.
Palova, D.
Pandzi¢, 1.
Panov, P.
Papié, V.
Pavesic, N.
Pavié, L.
Pecar Ili¢, J.
Pejcinovié, B.
Peji¢ Bach, M.
Pesek, 1.
Petkovic, T.
Petri¢, J.
Petrovié, J.
Pevec, D.
Pintar, D.
PiSkorec, M.
Poljak, M.
Poplas Susi¢, T.
Protrka, N.
Pticek, M.
Puljiz, M.
Radosevi¢, D.
Rantanen, P.

Rashkovska Koceva, A.

Rasan, 1.
Regodic, M.
Ribari¢, S.
Richter, M.
Rodi¢, A.
Rogelj, P.
Roksandi¢, S.
Rupci¢, S.
Saari, M.
Saulig, N.

(Croatia)
(Croatia)
(Bulgaria)
(Croatia)
(Croatia)
(Croatia)
(Serbia)
(Croatia)
(Croatia)
(Croatia)
(Ttaly)
(Croatia)
(France)
(Croatia)
(Slovenia)
(Croatia)
(Croatia)
(India)
(North Macedonia)
(Serbia)
(Croatia)
(Italy)
(Slovakia)
(Croatia)
(Slovenia)
(Croatia)
(Slovenia)
(Croatia)
(Croatia)
(United States)
(Croatia)
(Slovenia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Slovenia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Finland)
(Slovenia)
(Croatia)
(Austria)
(Croatia)
(Netherlands)
(Serbia)
(Slovenia)
(Croatia)
(Croatia)
(Finland)
(Croatia)



Sikorski, J.
Skala, K.
Skansi, S.
Skoéir, P.

Skorin Kapov, L.

Slavuj, V.
Slivar, 1.
Somova, E.
Sovi¢ Krzi¢, A.
Sovilj, S.
Spremic¢, M.
Sruk, V.
Stancin, 1.
Stancin, K.
Stipcevi¢, M.
Stojkovié, N.
Strugar, 1.
Suligoj, T.
Susac, F.
Segvi¢, S.
Sekoranja, B.
Simi¢, E.
Simunié, D.

Skopljanac Magina, F.

Skugor, B.
Skvore, D.
Soi¢, R.
Sojat, Z.
Sorié, K.
Stengl, B.
Struc, V.
Suligoj, F.
Suman, S.
Supi¢, H.
Sutalo, V.
Svelec, D.

(Netherlands)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)

(Bulgaria)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)

(Bosnia and Herzegovina)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)

(Slovenia)
(Croatia)
(Croatia)

(Bosnia and Herzegovina)
(Croatia)
(Croatia)

Svigelj, V.
Tadi¢, M.
Tafro, A.
Tankovi¢, N.
Tata, E.
Thomas, T.
Tijan, E.
Tomasovi¢, Z.
Tomasié, 1.
Tomici¢, 1.
Tomi¢, D.
Trobec, R.
Trsli¢, P.
Trzec, K.
Turkovi¢, M.
Ugrina, L.
Ullah, M.
Uroda, 1.
Varga, T.
Vejacka, M.
Vidaéek Hains, V.
Vidakovic, J.
Vidovié, K.
Vlahovi¢, 1.
Vlahovi¢, N.
Vojkovi¢, G.
Vostinar, P.
Vréek, N.
Vrdoljak, B.
Vukovi¢, M.
Wyrzykowski, R.
Zajc, M.
Zilak, M.
Zubrini¢, K.
Zufié, J.

(Slovenia)
(Croatia)
(Croatia)
(Croatia)
(Albania)

(Netherlands)

(Croatia)
(Croatia)
(Sweden)
(Croatia)
(Croatia)
(Slovenia)
(Ireland)
(Croatia)
(Croatia)
(Croatia)
(Finland)
(Croatia)
(Croatia)
(Slovakia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Croatia)
(Slovakia)
(Croatia)
(Croatia)
(Croatia)
(Poland)
(Slovenia)
(Croatia)
(Croatia)
(Croatia)

XXXVII



AUTHOR INDEX

Aaltonen, T. 1319
Abazi, A. 1264
Abazi-Bexheti, L. 1961
Abersek, B. 746, 1802
Adamovié, T. 1895
Agatié, A. 1582
Ahmeti, 1. 357, 369
Ajdari, J. 255, 1553, 1559
Aksentijevié, S. 1489, 1609, 1643
Alajbeg, T. 762
Alberts, A. 142
Aleksi, 1. 1042
Aleksi¢-Maslaé, K. 794
Ali¢, M. 1542
Alihodzi¢, A. 1219
Anti¢, M. 1145
Antonova, D. 1778
Antulov-Fantulin, B. 1877
Arbet, D. 112
Arsenovski, S. 1088
Asquini, R. 2057
Astrov, L. 1330
ASenbrener Kati¢, M. 996
Avbelj, V. 381
Ayasse, M. 44
Babi¢, D. 11,2023
Babi¢, K. 424
Babic¢, S. 856, 878, 928
Babi¢, T. 751, 782, 823, 829, 835, 922, 1006
Babojelié, R. 179
Bacmaga, J. 101
Bagari¢, R. 346
Bagi¢ Babac, M. 1996
Balaz, Z. 949
Balon, B. 740, 1501
Banjad Pecur, 1. 1301
Banjanin, M.K. 484
Bao, J. 7
Barakat, C. 274, 340
Baricevic, A. 1301
Bari¢, A. 101, 107, 118, 124, 142, 167, 173
Bari¢, M. 1542
Basi¢, B. 1883
Batagelj, B. 862
Begicevi¢ Redep, N. 884
Begovi¢, M. 1094
Bele, D. 579
Beliga, S. 424, 1205
Beloev, I.H. 469
Beljo, L. 584
Bendra, M. 78
Berdalovié, 1. 82
Berkmann, F. 44,48, 63
Bernad, P. 911
Beroni¢, D. 1939
Beros, 1. 1530
Bestvina Bukvié, 1. 1477
Bezi¢, H. 1626
Bilandzija, D. 18

XXXVIII

Bilic¢i¢, L.

Bili¢, M.

Bille, F.
Biloshkurska, N.
Biloshkurskyi, M.
Bis¢an, M.P.
Bjelanovi¢, D.
Bjelci¢, N.
Blaskovi¢, B.
Blaskovi¢, K.
Blavicki, A.
Blazekovi¢, M.
Bloos, D.
Boban, M.
Bogdanova, V.G.
Bogdanovic, F.
Bogdanovic, L.
Bogovi¢, P.K.
Bogut, R.
Borkovi¢, G.
Borodzhieva, A.N.
Borozenets, N.S.
Bosiljevac M.
Bosni¢, 1.
Bozinovski, F.
Bozic¢evi¢, D.
Bozi¢, A.

Bozi¢, M.
Bozurié, M.
Bratina, T.
Breskvar, M.
Brki¢, F.

Brki¢, Lj.
Brloznik, M.
Bronzin, T.
Brozovi¢, V.
Brumen, B.
Brynjo6lfsson, S.
Buca, D.

Bucko, B.
Busch, J.
Buzzin, A.
Buzi¢, D.
Cajzek, K.
Cantatore, G.
Caporusso, N.
Caputo, D.
Carrato, S.
Cavallaro, G.
Cerjan, M.
Christopoulos, A.
Chudy, D.
Cifrek, M.
Cindori, D.
Cindri¢, D.
Cirikovié, E.
Collins, G.J.
Cserép, M.
Cuculi¢, P.

776
1006
2045
1519
1519
1784

928

558

841
1052
1247
558

39

1507
268, 1181
28

317
1205
973
2002
1824
712

23

513, 1761
1269
2041
1388
1306
973

697

418

762
2008
381
1231
1456
1915
274, 340
58

1921
274
2057
412
1565
2041
429, 519
68, 2057
2045
274
2014
647
1355, 1361
392, 396
1176
392

499
1755
1845
718



Cupec, R.
Cvrtila, V.
Cagalj, K.-M.
Cakara, D.
Canadija, M.
Causevié, A.
Cavrak, 1.
Ceke, D.
Ceperié,V.
Cerkez, N.
Ci¢in-Sain, M.
Cigi¢, D.
Coli¢, P.
Cornak, A.
Cosié, K.
Coza, A.
Curguz, Z.
Curkovié, J.
Curlin, T.
Damiano, A.
Date, S.
Davidovi¢, D.
Davidovi¢, M.
Davydov, A.
de Cesare, G.
de Orio, R.L.
de Vries, EEW.
Debic¢, B.
Delalié, S.
Delija, D.
Delina, R.
Denys, B.
Depolli, M.
Dervic, A.

Di Nardo Di Maio, R.

Didak Prekpalaj, T.
Dika, Z.
Dimitrov, D.V.
Djinevski, L.
Djinovic, Z.
Dlaka, D.
Dobrovié, Z.
Dobsa, J.
Dolbikova, N.S.
Doljanin, D.
Domanjko Petric, A.
Domitran, S.
Domladovac, M.
Dose, V.
Draskovié, N.
Drevensek, G.
Drushlyak, M.G.
Dubovecak, I.
Dubrovié, G.
Dzapo, F.
Dzapo, H.
Dzeroski, S.
Pambi¢, G.
Puran, T.

Puras Sekovani¢, M.

Purdevi¢ Babigé, 1.
Purdevi¢, K.
Purié, J.

1348
304

1295

2041

2041

63

298, 1761
1862

142

1444

928

1730

1242

1432

406

130

484

1978

1620

551

1070

291

1467, 1670
1225

68, 2057
78

1829

794

1219

702, 1383, 1394, 1406
1432

847

310, 324
2029, 2035
525

1689

201

1824

1088

2051
1355, 1361
1524, 1637
412

1807

1945

381

1996

237

1649

1599

154

712

937

1665

1530
1030, 1036
243,418
895, 901
185, 605
1483

1477

589

706, 740

Purovi¢, P.
Emersic, Z.
Ender, J.

Erny, M.
Etinger, D.
Ewerz, B.
Fabijani¢, M.
Fandakova, M.
Farafonov, G.V.
Farmbauer, M.
Fekete, A.
Fenu, G.
Feradov, F.
Ferrara, V.
Filjar, R.
Fiorentini, S.
Fischer, G.
Fischer, L.A.
Flihr, H.
Fogec, T.
Fomichov, V.A.
Fomichova, O.S.
Fonovié, D.
Fraculj, M.
Franki, V.
Franji¢, M.
Fritsch, S.
Fuhrmann, T.
Funk, H.S.
Gaborov, M.
Galinac Grbac, T.
Gambiraza, M.
Gan, D.E.
Garg, S.
Georgiev, T.S.
Gerasimovich, A.
Gianoncelli, A.
Gievska, S.
Glavas, J.
Glusac, D.
Goes, W.
Golub, M.
Golubi¢, M.
Goricanec, J.
Gradisnik, V.
Gradanin, E.
Grbi¢, R.

Grd, P.
Gregurec, 1.
Gresty, D.W.
Grgi¢, K.
Grgié, S.
Grgurina, 1.
Gribl, A.
Grénman, J.
Gros, S.
Grskovié, Z.
Gruber, M.
Gruji¢, K.-G.
Gudelj, D.
Guerar, M.
Gumbarevié, D.
Gumzej, N.

1348
1171

78

23

856

1237
895, 2002
1910
1807
1796
1845
1324

352

68

499

78

53

44,53
462

101

659, 1438
659

1905
1599
544, 551
1915

340

1796

39, 48, 53, 58, 63
817

1871

406

1411
1988

917

1377
2045

249

1661

817

78

1388

173

1289
2063

197
1135, 1154
1176, 1274
1483, 1536
1411

18

829, 835
1889
1193
1319, 1593
1388
1342

462

1839
1982

525

2063
1737

XXXIX



Gusev, M. 357,363, 369, 1076, 1082, 1088, 1129

Gusié, J.

Guzzi, F.
Hadamek, T.
Hadzhikolev, E.
Hadzhikoleva, S.
Hafner, A.
Hagel, G.
Hamiti, M.
Hamzaj, G.
Hauser, M.
Hedi, 1.

Henno, J.
Hernandez Garcia, P.
Hess, S.
Hewitt, L.
Hinze, A.
Hlupié¢, N.
Hlupie¢, T.
Hoefler, M.
Hofbauer, M.
Hoi¢-Bozi¢, N.
Holenko Dlab, M.
Horvat, A.
Horvat, M.
Hrabar, 1.
Hrkag, Z.
Hrvoj, P.
Huber, F.
Hundgeburth, L.
Hynninen, T.
Iles, S.

Iliev, T.B.
Ivanova, E.P.
Ivanovski, A.
Iveta, M.
Ivosevi¢, D.
Jaakkola, H.
Jaanus, M.
Jakli¢, A.
Jakopec, T.
Jakovljevi¢, M.
Janakieva, D.
Jancec, L.
Janci¢, M.
Janosikova, M.
Jelecevie, Lj.
Jelenkovi¢, L.
Jeli¢, A.

Jeli¢, B.

Jelovica Badovinac, 1.

Jerbié, B.
Jeridevié, Z.
Jeronéi¢, M.
Josié, K.
Jovandzikov, E.
Jovanovska, L.
Jovié, A.
Jovié, M.
Jovova, L.
Juki¢, O.
Jukié, R.
Jurcevié, M.

XL

643
2045

78

1772
1772
1258
1856
255

201
2029, 2035
499

594
1213
1582
1411
462
1530
1427, 1450
1237
2029, 2035
906

906
1536
418, 1934, 1945
1289
507
1743
1856
735
1851
179
458, 469
458, 469
1129
1956
1148
594
1330
1258
507
1242
249

693

304
1921
1945
1112
949
1135
2041
1306, 1355, 1361
321

964

567
1242
231
207,213
1649
1252
499

616

452

Jurdana, M.
Jurekovié, D.
Jureni¢, 1.
Jurici¢, B.
Juri¢, A.
Juri¢, M.
Jurini¢, J.
Jurisi¢, D.
Kabardov, M.
Kabashi, F.
Kadoi¢, N.
Kadriu, A.
Kadunc Kos, V.
Kager, D.
Kainrath, K.
Kale, N.
Kalmukov, Y.
Kamenski, T.
Kanceljak, I.
Kapidani, N.
Karanikic¢, P.
Kardum Goles, 1.
Karin, I.
Karpenko, O.
Karuovié, D.
Karuza, M.
Kastelan, 1.
Kastelancic, A.
Kavali¢, M.
Kavkler, K.
Keli¢, I.
Kendes, F.
Kerminen, T.
Kesedzié, 1.
Kescec, T.
Keselj, A.
Khomenko, E.
Kinkela, D.
Kisi¢, A.
Kiyek, V.
Klai¢, L.
Klari¢, M.

Klemenc Ketis, Z.

Kli¢ek, B.
Klimczuk, B.
Kljuéevié, Z.
Knezevié, B.
Knezevié, K.
Knezevié, T.
Kocan, E.
Kolar, L.
Kolar, V.
Kori¢i¢, M.
Korzhik, V.
Kos, L.

Kosec, G.
Kostadinova, 1.
Kostelac, F.
Kostoska, M.
Kourousias, G.
Kovac, M.
Kovacevi¢, A.
Kovacié, B.

1934
1767
1978
1877
1283
1702
1721
130
1377
1961
622, 1513
475, 479
381
959
462
1274
868
724
1702
1643
1626, 1675
584
1160
678
817
2041, 2063
1154
1355, 1361
817
243
1495
1283
1319
406
901
531
673
435
1577
58
396
1507
852
1577
847
1695
1679
1399
72
1643
922
702
28
1377
317
285,304, 335
1778
11,130
1076, 1082, 1129
2045
112
1839
1730



Kovacié, Z. 1289, 1295 Mar¢inkovié, B. 746

Krajinovic, S. 1383 Marenkovié, S. 1609
Kralevska, A. 1264 Maretié, 1. 167
Kramari¢, P. 381 Marijanovic, B. 806
Kranjec, 1. 1895 Mariji¢, M. 1361
Krasniqi, A. 1559 Marinkovic, A. 788
Krasniqi, V. 891 Marinovi¢, T. 34
Krasna, M. 634, 697 Markanovi¢, M. 2041
Krelja Kurelovié, E. 964, 1665 Markovié, G. 1631
Kriznar, V. 862 Markovié, 1. 1025, 1283, 1313, 1342
Krois, 1. 101 Markovié, L. 72
Krsti¢, V. 665 Markovi¢, T. 7
Kryvosheya, T. 678 Marolt, M. 1588
Kucak, D. 579, 901 Marsi¢, K. 1637
Kuci¢, M. 1931 Martin, M. 1154
Kudek, D. 1336 Martin¢i¢-Ipsic, S. 424, 1205
Kudela, P. 1910 Marusi¢, M.M. 788
Kudeli¢, R. 2014 Marx, C. 1237
Kudrina, O. 1519 Matanovac Vuckovié, R. 1702
Kundrata, J. 167,173 Mati¢, M. 88,93
Kuni¢, Z. 829 Matié, T. 1042
Kunosié, S. 1862 Matkovic, R. 1695
Kunovi¢, 1. 756 Matuli¢, T. 346
Kupresak, M. 34 Matusko J. 179
Kuttner, A. 2029, 2035 Mazej, D. 418
Kuznetsova, A.V. 1807 Medvet, E. 1324
Kuzina, V. 207,213 Mehandzhiyska, K. 724,768
Laakso, M.-J. 647 Mekterovié, 1. 665
Lackovié, A. 1899 Melinsc¢ak, M. 400
Lale, O. 1242 Merdjanovska, E. 375
Lapi, M. 634 Merzlikina, E.I. 1807
Larionov, A. 1225 Mestrovié, A. 424, 1205
Lawal, D.O. 1411 Mezak, J. 688
Lazorenko, S. 673 Migliardi, M. 525
LaZeta, L. 601, 1025 Mihaljevi¢, B. 1939, 1950, 1956
Leitgeb, E. 462 Mihaylov, G.Y. 469
Leljak, M. 93 Miheléié, D. 1348
Lenart, G. 1588 Mihova, P. 724
Lerga, J. 1199 Mikeli¢ Preradovié¢, N. 263
Leskovsek, M. 862 Mikulié, J. 107,118,124
Liechtenecker, H. 735 Milanovié¢, M. 1784
Lindén, M. 386 Milenkovi¢, M. 1709
Lindstedt, A. 1118 Mileski, D. 1076
Lipi¢, T. 298 Mileti¢, V. 435,996
Livaja, L. 1767 Mili¢evi¢, M. 922
Lokas Cogkovié, A. 895 Miloloza, 1. 1604, 1620
Loncari¢, S. 400 Miljko, A. 873
Lovecchio, N. 68 Miljkovi¢, D. 1058, 1064
Loza, T. 673 Mirceva, G. 249
Lozar, J. 973 Mirkovié, M. 985
Lozi¢, 1. 1615 Mirogevic, S. 852
Lozi¢, J. 1615 Misevié, P. 447
Luburié, N. 1839 Mitrovski, J. 1088
Luci¢, D. 447 Miladenova, T. 868
Macek Blazeka, K. 1001 Moertl, P. 1237
Magdaleni¢, M. 2002 Mohenski, 1. 1406
Mahmutovié, A. 706, 968 Molinari, F. 1730
Majer, 1. 776 Momot, R. 683
Mikela, J. 594 Mori¢, S. 730, 762
Malobabié, A. 2002 Morz, F. 44
Mandi¢, B. 1661 Mr¢ela, G. 1489
Mandri¢-Radivojevié, V. 18 Muharemagic, D. 1950
Maras, N. 955 Muratovié, J. 567

XLI



Musa Z.
Musovié, B.
Mustac, K.
Nad, I.

Nagavci Mati, D.

Nagul, N.
Nagy, L.
Nanver, L.K.
Narayanan, A.
Nardelli, P.H.J.
Naumoski, A.
Nauwelaers B.

Nekyslykh, K.M.

Niehaus, J.
Niemetz, M.
Niittymaki, N.
Nikitovié¢, M.
Nikoli¢, H.
Nikoli¢, M.
Nikoli¢, P.
Novakovié, M.
Novkovi¢, B.
Nurminen, M.
Oblak, T.
Obradov, A.
Odak, M.
Oehme, M.
Okanovi¢, V.
Oliinyk, N.

Omelyanenko, O.
Omelyanenko, V.

Oparin, G.A.
Orehovacki, T.
Orel, O.
Orescanin, D.
Oreski, D.
Orozova, D.
Osrajnik, D.
Osrecki, Z.
Pal¢ak, M.
Pale, P.
Pal'ova, D.
Panov, P.
Panjako, A.
Pap, K.

Papac, T.
Papi¢, A.
Papic, S.
Pashinin, A.A.
Pasi¢, b.
Pavici¢ Zajec, T.
Pavié, F.
Pavic, 1.

Peer, P.
Pejcinovié, B.
Peji¢ Bach, M.
Peji¢ Papak, P.

Pekanov Starcevié, D.

Pellegrino, F.A.
Penkov, 1.
Persic, J.
Pesek, L.

Pesa, T.

XLII

823
946

1501

1417

255

1225

112

72

1100, 1106
1100, 1106
1264, 1269
7

712

429

1796

647

968

1620

817

435

979

1371, 1388
1118, 1123
1171

1145

873
48,53, 58, 63
197

673

1519

1519

268, 1181
856, 1972
1883

1427

622, 1565
1772

911

28

1910
1784, 1982
610, 653
219, 231
1489

1231

873

589

567

268, 1181
579

940

2008
1030, 1036
1258

1790

1604

688

1477

1324

458

1342

697, 746, 1802
1160

Petkovski, A.
Petrak, J.
Petrinovié¢, D.
Petrova, 1.
Petrovié, 1.
Petrovic, J.
Petrovié, L.
Petrovié¢, M.
Petrovié, Z.
Pihir, 1.
Plank, N.
Plecas, M.
Pohjola, T.

Poletan Jugovi¢, T.

Poletan, N.
Polonijo, B.
Poljak, M.
Poplas Susic, A.
Poposka, L.
Popov, S.
Popovié, S.
Porkolab, Z.
Potocny, M.
Pranji¢, L.
Pranji¢, M.
Prazina, 1.
Premk, L.
Prevarig, 1.
Pribisali¢, L.
Pribisali¢, M.
Proki¢, S.
Prokopenko, O.
Prole, B.
Protrka, N.
Prpi¢, G.
Pucihar, A.
Pufek, P.
Pugliese, R.
Pundir, P.
Punis, J.
Pupovac, V.
Rabuzin, K.
Raci¢, N.
Radescek, J.
Radisi¢, T.
Radmilovi¢, M.
Radovan, A.
Raguz, M.
Raic¢kovié, B.

Rakovac Bekes, E.

Ramljak, T.
Randi¢, M.
Rantanen, P.
Rashkovska, A.
Rasan, I.
Redzepagic, S.
Redep, T.
Rep, L.
Repnik, R.
Rezo, M.
Riedel, M.
Rista, A.
Ristvej, J.

1553
806

1193

1519
1283, 1313, 1342
1784, 1982
1313

424

1394

1565

2051

1715

1593

1582

23

225

82, 88, 93, 136
852
357,369
243,418
406

1845

112

1945

424

197

1171

136

1571

1462

1839

1519

1231
1715, 1737
751

1588

1939

2045

1988

1450

493

2014

1160

324

1877

400

1939, 1950, 1956
1355

946

639

1721

1187
1118, 1123
375

531, 1655
1626

940

149

911

1295
274,340
475, 479
1921



Rogelj, P.
Rogosié, T.
Rot, M.
Rozumenko, A.
Rudenko, Y.
Ruzak, D.

Ruzi¢ Gorenjec, N.

Ruzi¢, I.

Saari, J.

Saari, M.
Saarivirta, M.
Sajovic, J.
Salamun, K.
Salvato, E.
Samardzija, D.
Samokhvalova, 1.
Schifer, S.C.
Schatzberger, G.
Schlykow, V.
Schulze, J.
Schwarz, D.
Sedona, R.
Seidel, L.
Sekovanig, 1.
Selberherr, S.
Seli¢, P.
Selimi, B.
Selmanovié, E.
Semenikhina, O.
Seni¢ié, M.
Serdar, M.
Serov, A.N.
Serov, N.A.
Sersi¢, D.
Shamonia, V.
Shaqiri, E.
Shatokhin, A.A.
Shimojo, S.
Shishenko, I.V.
Shkurti, L.
Sigle, E.

Simi¢, M.
Simikj, E.
Sirotié, Z.
Sirovatka, G.
Sirovica, F.
Skeledzija, I.
Skender, S.
Skendzié, A.
Skoki, A.
Sladi¢, G.

Slak, J.

Slivka, J.
Smrke, A.
Smrke, 1.
Smrke, T.

Snoj Tratnik, J.
Snopge, H.
Sokele, M.
Soldo, R.

Sosa Mestrovié, 1.
Sovi¢ Krzi¢, A.
Sovilj, S.

154
1877
285

678

678
1899
852
847,991
1851
1118, 1123
1319
154
1030
1324
1135
673

58

107

58

39, 44, 48, 53, 58, 63
39, 48, 53, 58, 63
274

58, 63
1895

78

852

255
1219
678, 683, 712
601
1301
160

160

346

683

369

160
1070
712
1961

48

740
1269
1905
702, 1383, 1394, 1406
1247
124
1934
1501
1199
1839
280
1839
1046
1046
1046
418
1961
730, 762
955
1679
756
1905

Srsen, M.
Stama, A.
StanesSic, A.
Stankova, M.
Stanojev, N.
Stanojevic, P.
Starostin, V.
Stefanovska, E.
Stipié, A.
Stjepanovié, A.
Stojci¢, M.
Stopjakova, V.
Stoyanov, L.S.
Stricak, S.
Strnisa, F.
Suboti¢, M.
Suligoj T.
Stirgers, C.
Susac, F.
Suznjevié¢, M.
Sverdlov, V.
Svirac, D.
Szymanska, E.
Sabié, M.
Samec, K.
Sarlija, M.
Sebalj, D.
Sebek, V.
Sic, D.
Simac, 1.
Simié, D.
Simié, E.
Simovié, V.
Simundié, V.
Simuni¢, D.
Sinkovi¢, Z.
Sipek, M.
Situm, M.
Skarica, M.
Skavié, F.
Skojo, T.
Skopljanac-Magina, F.
Skrobot, P.
Skvore, D.
Slibar, B.
Sostarié, M.
Spernjak, A.
Spiki¢, D.
Spoljari¢, I.
Spoljari¢, K.
Stajduhar, 1.
Storga, M.
Suligoj, F.
Suman, S.
Svaco, M.
Svelec, D.
Sverko, M.
Sverko, Z.
Tadi¢, M.
Tanatarec, B.
Taniguchi, K.
Tankovi¢, N.
Temelkov, G.

1972
1982
392,396
724
1141
1141
1377
1264
1231
484

484

112
458, 469
991

335
1154
28,72, 82
53

1042
1336

78

1348
1313
1094
968

406

412
1599
911

225

643
1094

185, 601, 605, 1025, 1978

1348

539, 571, 1213
1571

1950

1010

996

1456

616

841

1679

1889

884

1247

669

149

1383

118

1199

1187

1361

225

1306, 1361
558

1871

154

263

571

1070
1905, 1966
363

XLII



Tesié, K.
Tevzig, S.
Thakkar, G.
Tijan, E.
Todorov, D.
Tomasig, 1.
Tomici¢ Furjan, M.
Tomici¢ 1.
Tomici¢-Pupek, K.
Tomic¢, D.
Tomi¢, M.
Tomi¢, S.
Tomljanovic, J.
Topolovac, 1.
Torlak, 1.
Trazivuk, A.
Trivodaliev, K.
Trobec, R.
Tsvetkova, [.D.
Tucakovié, M.
Tuparov, G.
Tuparova, D.
Turéinovié, F.
Turkalj, D.
Tutavac, J.
Udal, A.
Udovici¢, L.T.
Udovici¢, P.
Udovychenko, O.
Ullah, M.

Urem, F.

Uroda, I.
Usorac, S.
Usljebrka, L.
Valencic, D.
Valova, 1.

van Duijsen, P.J.
van Slageren, J.

Vandenbosch, G.A.E.

Vareskic, V.
Vasié, D.
Vasileska, I.
Vasilj, M.
Vatavuk, Z.
Vavlukis, M.
Veber, M.
Vejacka, M.
Vejmelka, L.
Velican, K.
Venelinova, N.
Vidakovié, D.
Vidmar, D.
Vidovié, K.
Vigato, M.
Viljanen, J.
Vincek, D.
Vinko, D.
Vishinov, 1.
Viskovic, A.

XLIV

1301

852

263

1489, 1582, 1609, 1643, 1649
1082

386

1483, 1631
1176, 1274
1513, 1536
167

2051

513

964, 1665
531

1160

142

1252

310, 386
1824

806

768

768

23

1548

2023

1330

1966

1883

683

1100, 1106
584, 1767
1661
1141, 1145
1295

493

868

1812, 1818
39, 53

34

1444

149

317

1934

400
357,369
1802

610, 653
1695
2041, 2063
1778

1839

1588

1247

782

1593

811

18

357

539, 544, 551

Vitas, 1.
Vitek, M.
Vlahini¢, S.
Vlahovié, N.
Vojkovi¢, G.
Vojvodi¢, S.
Vostinar, P.
Vragovi¢, A.
Vrana, R.
Vranesic, P.
Vrbane, D.
Vreelj, A.
Vréek, N.
Vretenar, M.
Vuckov, D.
Vukovié, J.
Vukovi¢, M.

Vuleti¢ Komljen, B.

Vusak, E.
Wallenhorst, A.
Watashiba, Y.
Weilhaupt, D.
Werth, W.
Wolff, A.
Wortche, H.J.
Yakovlev, V.
Yurchenko, A.
Zabovska, K.
Zafosnik, U.
Zakarija, 1.
Zavrski, 1.
Zdraveski, V.
Zdravkova, K.
Zeljko, A.
Zeman, M.
Zenuni, X.
Zheng, X.
Zhuvikin, A.
Zidar, J.
Zielinski, 1.
Zimmermann, H.
Zlati¢, L.
Zlodi, G.
ZoriCi¢, V.
Zoroja, J.
Zovak, 1.
Zuidervliet, D.C.
Zuiderwijk, A.
Zupancicé, P.
Zuppa Baksa, V.
Zagar, M.

Zaja, M.

Zilak, J.

Zilak, M.
Zubrini¢, D.
Zuliek, L.
Zunié, E.

452
1258

154

1456
1615, 1709
1242

801

933

628

794

1015

906

1513

2041

878

693

2002

751

185
207,213
1649

1070

39, 48, 53, 58, 63
735

1100, 1106
1829

1377

683

1921

852

841

1467
1076, 1082, 1129
891

136

788

1553, 1559
34

1377

1042

2002
2029, 2035
884

776, 788
23

1604

1135
1812, 1818
1761

219

605, 730
1394

298

28

531

539

513

1219



FOREWORD

The 44" International ICT Hybrid Convention MIPRO 2021 was held from September 27™ to
October 1%, 2021 in Opatija, Croatia. The Convention consisted of thirteen conferences under
the titles: Microelectronics, Electronics and Electronic Technology (MEET), Data Science and
Biomedical Engineering (DS-BE), Telecommunications & Information (CTI), Computers in
Education (CE), Computers in Technical Systems (CTS), Intelligent Systems (CIS), Robotics
Technologies and Applications (RTA), Information Systems Security (ISS), Business
Intelligence Systems (miproBIS), Digital Economy and Digital Society (DE-DS), Information
and Communication Technology Law (ICTLAW), Engineering Education (EE) and Software
and Systems Engineering (SSE). An additional conference was dedicated to the works of
students: MIPRO Junior-Student Papers (SP) and there was one special session:
Optoelectronics and Photonics (OPHO,).

This comprehensive Book of Proceedings includes all positively reviewed and presented papers
from each of these conferences. All the papers were reviewed by an International review board
and the list of reviewers is contained in the Book of Proceedings. These papers were written by
the authors from universities, scientific institutions, educational institutions, industry and other
participants.

The convention was organized by the Croatian ICT Society MIPRO with the help of numerous
patrons and sponsors to whom we owe our sincere thanks. We especially single out our general
sponsor Hrvatska elektroprivreda along with golden sponsor Koncar - Electrical Industry and
bronze sponsors Storm Computers, Ericsson Nikola Tesla, Siemens Energy and Infodom.

To all who helped organizing the 44™ International ICT Hybrid Convention MIPRO 2021 as
well as editing of this Book of Proceedings we extend our heartfelt thanks.

Academician Karolj Skala, PhD
International Program Committee
General Chair
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