
 

 

This special issue includes cutting edge research papers in the area of information and 
communication technology (ICT) and in the research areas closely connected to it. The 
presented results are based on the research conducted by a number of post-graduate 
students, young researchers, international mobility students, visiting scholars, and faculty 
members at the Information and Communication Technology Department of the Faculty of 
Electrical Engineering (FE), University of Ljubljana, Slovenia. 

Information and communication technologies are playing an increasingly important role in 
many parts of our lives. While the introduction of computers, broadband networks, Internet, 
smartphones, and other technologies has already changed our daily lives in many areas, 
similar trends are present in economy and industry. The fourth industrial revolution, 
described by the term Industry 4.0, introduces the automation and data exchange in 
manufacturing technologies. It comprises of Internet of Things (IoT), sensor technologies 
and networks, cyber-physical systems, mobile and cloud computing, advanced 
communication networks, and others. A similar role of ICT is perceived in the fields 
connected to human well-being, such as healthcare and sports. Here, sensor and 
communication technologies, coupled with cloud computing and big data analytics, are 
providing the means for better understanding of actions and processes of the human body. 

The first four papers of this issue deal with the coming challenges for the ICT and the 
applications in the field of IoT. In the first paper, Tackling the Challenges of ICT 
Innovation and Talents for Industry 4.0 (by Urban Sedlar, Andrej Kos, Matevž Pustišek, 
Janez Bešter, Matevž Pogačnik, Luka Mali, and Emilija Stojmenova Duh, all from FE) the 
authors investigate the innovative models of education and training, such as solution 
oriented design thinking and prototyping, which would provide all the competences needed 
for the challenges in the future. Also, a short review of ICT-based innovation activities and 
good practices at Faculty of Electrical Engineering, University of Ljubljana is given. The 
second paper, Security Risk Evaluation Methods in IoT (by Marjeta Pučko, Andrej Kos, 
and Matevž Pustišek, all from FE) addresses cybersecurity threats and security risk 
evaluations in the Internet of Things. The paper lists the set of existing IoT risk classification 
methods and presents an original risk classification method, combining the architectural and 
product views. It also gives some practical examples of use of their method in the IoT 
domains of energy production and distribution and in eHealth. In the third paper, Blockchain 
Support in IoT Platforms (by Matevž Pustišek, Leon Štefanič Južnič, and Andrej Kos, all 
from FE) the blockchain technology as a service is discussed. New scalable and trusted 
approaches are described that are based on fog computing and communication 
architectures. Currently the two viable blockchain candidates are the Ethereum and the 
Hyperledger Fabric. If the devices are central and payments are required, then Ethereum is 
the favorite. In case of business-to-business applications Hyperledger Fabric might be a 
preferable option. The fourth paper, Electric Switch with Ethereum Blockchain Support 
(by Matevž Pustišek, Nicolas Bremond, and Andrej Kos, from FE and France) presents a 
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prototype implementation of a device with Ethereum blockchain support for booking and 
payments. It provides an end-to-end solution comprised of a blockchain end-device, Web 
applications with blockchain clients, and corresponding smart contracts for the specific 
transaction logics. This approach could be extended to electric vehicle chargers, smart grid 
supply and demand management or other utility support systems. 

The second group of papers focuses on the systems and applications for wellbeing that 
are based on sensor data acquisition, processing and interpretation. The fifth paper, Golf 
Swing Data Classification with Deep Convolutional Neural Network (by Libin Jiao, 
Rongfang Bie, Hao Wu, Yu Wei, Anton Kos, and Anton Umek, from China and Slovenia 
respectively) presents a machine learning approach to identification of golf swing shape 
errors. The developed system collects signals from three types of sensors attached to the 
golf club. It uses Deep Convolutional Neural Network to distinguish between the correctly 
performed swings and swings with errors from different players. The authors of the sixth 
paper, A Time-Dependent Multi-Class SVM Algorithm for Crowdsourced Mobility 
Prediction (Yuan Zhang, Anton Umek, Alex Adim Obinikpo, and Anton Kos, from China and 
Slovenia), discuss the algorithm for accurate prediction of the user’s next location based on 
the crowdsourced data. This information can be useful in many situations, for example, 
alerting the taxi drivers and their passengers of the amount of environmental pollution at 
predicted locations. The proposed T-MSVM algorithm can achieve an accuracy of 90% over 
a week period and more than 95% accuracy over a month period. In the seventh paper,  
A Review on Methods for Assessing Driver’s Cognitive Load (by Kristina Stojmenova, 
Emilija Stojmenova Duh, and Jaka Sodnik, all from FE) the authors discuss new possible 
methods for assessing the cognitive load of drivers. This is a quite demanding task, 
especially in a dynamic environment such as operating a vehicle. Methods can be divided 
into three groups: methods for subjective assessment, methods for indirect assessment, and 
methods based on psycho-physiological and neurological measures. Reliable data collection 
is possible mainly by using expensive, high-end equipment, which consequently makes 
these methods less widely assessable. 

The eighth paper, Commutative Rotations in 3D Euclidean Space and Gimbal 
Spatial Angles (by Sašo Tomažič from FE) is closely connected to the previous paper 
because it proposes possible mathematical tools and solutions for an implementation of a 
driving simulator. It discusses commutative rotations in 3D Euclidean space and compares 
them to the Gimbal spatial angles that are also found to be commutative. Authors of the 
ninth paper, Automated Broadcast Video Quality Analysis System (Urban Burnik, Marko 
Meža, and Janez Zaletelj, all from FE), present the system capable of automatic evaluation 
of broadcast video quality. The system substitutes subjective quality monitoring run by 
human observers with an integrated, objective video quality evaluation system. It 
automatically provides validated MOS-correlated results of video quality from 5 
simultaneously observed locations and is, as such, a valuable tool for quality comparison of 
broadcasts from several delivery providers. In the tenth and the final paper, An Overview of 
Fiber Fluorimeter Probes (by Ahmed Samir and Boštjan Batagelj, both from FE) the 
authors give an overview of fiber probes used for fluorimetry, an optical method that can 
quantitatively measure the fluorescence for chemical, biomedical, and clinical applications. 
The small size, light weight, flexibility, and non-toxicity of the optical fiber are attractive 
advantages that make it possible to monitor minute volumes and have the capability of 
remote monitoring. 

The editor believes that this special issue contains a lot of interesting material and that it 
could serve as the guideline for those who would like to get a deeper insight into one or 
more of the presented topics. The editor also observes that the research in the field of ICT 
has become highly interdisciplinary as many of the presented papers refer to other research 
fields. 




