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The Department of Intelligent Systems develops new methods and techniques for intelligent
computer systems, with applications in the areas of the information society, computer science
and informatics, and network communication systems. The main research areas are ambient
intelligence, computational intelligence, agent and multi-agent systems, language and speech
technologies, electronic and mobile health, and smart cities. The department collaborates closely
with the Faculty of Computer and Information Science of the University of Liubljana in the joint
researchprogram “Artificial Intelligence and Intelligent Systems. The department also continuously
collaborates with industry and contributes significantly to the inclusion of intelligent systems in
products and services.

Intelligent systems simulate intelligence so that a typical user perceives them as truly intelligent. In reality,
these systems use complex mechanisms and implement them on digital platforms to imitate human behaviour by
exploiting raw, exponentially growing computer power. This field is somewhat broader than artificial intelligence,
both are rapidly growing worldwide and are enabling the development of the information society.

Ambient intelligence is a research area aiming to introduce technology into our everyday environment
in a friendly way that is undemanding for the user. The main area where the department applies methods of
ambient intelligence is health. We finished the H2020 project HeartMan, which developed an application to help
congestive-heart-failure patients manage their condition. A clinical trial showed that the application helps patients
both physically and psychologically. The objective of the H2020 project
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CrowdHealth is to mine health data to help craft better publichealth  \ye scored three victories at international
policies. In collaboration with the Faculty of Sports of the University of  competitions in activity recognition with sensors.
Ljubljana, we built methods to accurately forecast physical fitnessandthe  Because of this, we received the Information
characteristics of students, as well as predict their health risk. The H2020 Society conference award for current work, while
project WellCo is creating a virtual coach to advise older users on wellbe-  rgjated achievements in the past year received
ing and health. We developed methods to monitor nutrition with sensors  the Excellent in Science award from the Slovenian

ina smart watch and with questionnaires. We also developed methodsto  Research Agency.
recognize the users’ emotions from their voice, to enable an affective user

interface. The H2020 project Insension will help people with severe intel-

lectual disability use digital services. We are developing methods for camera-based monitoring of heart
rate, as well as methods to reason about the users’ intent from observations of them and their context.
In the Flemish-Slovenian project STRAW, whose objective it is to develop stress recognition from physi-
ological signals and to learn more about stressors in the workplace, we finished the preparation for data
collection. We also started the AAL project CoachMyLife, whose objective is to help seniors with memory
impairment perform everyday tasks. As a doctoral research project, we developed a method that can
intelligently adjust the operation of sensors in such a way that the energy consumption is as small as
possibly without sacrificing a lot of quality of the results obtained with these sensors. Another doctoral
student is working on advanced machine learning in the area of affective computing. Finally, we were
successful at competitions in activity recognition with sensors: we won the Sussex-Huawei Locomotion
Recognition Challenge for the second time, and together with colleagues from North Macedonia we won
Challenge UP and Emteq Activity Recognition Challenge. Because of this, we received the Information
Society conference award for current work, while related achievements of the past year received the
Excellent in Science award from the Slovenian Research Agency.

Computational intelligence is the study of stochastic search, optimization and learning methods,
inspired by biological and physical systems. Research in this area at the Department of Intelligent Systems
focuses on evolutionary computation and optimization. We study evolutionary algorithms for multiobjec-
tive optimization, their acceleration through parallel computing and surrogate models, visualization of
their results, methodology of algorithm benchmarking, and their applicability in science and engineer-
ing. In 2019 we completed the H2020 Twinning project SYNERGY, aimed at strengthening our research

Figure 1: Springer published a scientific
monaograph High-Performance

and innovation potential in parallelization, surrogate modelling and combining the two techniques  Simulation-Based Optimization that
in multi-objective optimization. The project was carried out by three partners with complementary — resulted from the H2020 project SYNERGY.
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Figure 2: We are carrying out a Key Enabling Technologies for Clean
Production (KETACP) project devoled to the improved planning of tool
manufacturing for injection molding.

We are designing a computer system to
schedule flexible offers for electricity production
and consumption aimed at reducing the
mismatch between the available and the needed
electrical energy.

Figure 3: Showing a scheme that combines classical feature-based
machine learning and end-to-end deep learning, used for the detection
of chronic heart failure from heart sounds. The method’s accuracy is
93% (on 947 subjects from seven datasets ). Published as: Machine
learning and end-to-end deep learning for the detection of chronic heart
Jfailure from heart sounds.

Our paper entitled “Artificial intelligence

and ambient intelligence” published in the
“Journal of Ambient Intelligence and Smart
Environments” is in the top three most-read and
cited articles of that journal in 2019.
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expertise: the Jozef Stefan Institute, the University of Lille, and Cologne
University of Applied Sciences. One of the key scientific achievements
of the project is the publication of our monograph High-Performance
Simulation-Based Optimization by Springer, while the knowledge and
solutions gained in the project were passed on to both academic and
industrial organizations, particularly those participating in the Slovenian
Smart Specialization Strategy. We have also completed the postdoctoral
basic research project Incorporating real-world problems into the
benchmarking of multiobjective optimizers, where we have designed
six suites of benchmark problems consisting of mixed-integer problems
and real-world problems based on games. We have integrated them into
the state-of-the-art open-source COCO (Comparing Continuous Optimizers)
platform for optimization algorithm benchmarking. The transfer of our
knowledge and methods to industrial end users is carried out in several
applied projects. We are designing acomputer system to schedule flexible
offers for electricity production and consumption aimed at reducing the
mismatch between the available and the needed electrical energy, where
mixed-integer linear programming is used as an optimization methodology.
We work on Multiobjective optimization for transparent tunnel design
where clothoids and multiobjective evolutionary algorithms are used to
find tunnel routes that satisfy diverse objectives, such as minimal costs,
best technical characteristics and minimal environmental impacts. Finally,
we participate in two Key Enabling Technologies for Clean Production
(KET4CP) projects for small manufacturing enterprises of which one deals
with the improved planning of tool manufacturing for injection molding
and the other with machine-vision quality control of molded plastic parts.

In the field of agent and multi-agent systems, the key research areas
are focused on the development of smart autonomous systems for the
control of smart cities, smart homes and intelligent systems for health and
tourism. In the Slovenian Smart Specialization program EkoSMART we
finished with the research activities in the field of smart cities and com-
munities. In the project we developed a smart-city ecosystem with all the
support mechanisms that are necessary for the efficient, optimized and
gradual integration of different smart-city areas into a unified and well-
connected system. Within the programme we were involved in activities
linked to the research and development projects “Zasnova ekosistema
pametnega mesta” and “Electronic and mobile health” (EMH), where
we are the leading partner. We developed new and innovative devices and
solutions to support the elderly and chronic patients at home. One of the
prototypes is a smart watch with 16 functions for the elderly. We also suc-
cessfully finished the Smart Specialization program IQDOM in the field
of smart buildings and homes, coordinated by Gorenje. Our focus was on
the development of smart home-automation services. We applied advanced
machine learning and optimization methods to build user models and
consumption profiles for housing units in order to generate control strate-
gies that increase user comfort and, at the same time, decrease operational
costs of the smart home. A similar approach was also applied to the heat
pumps where the controller learns the usage behavior and formulates a
strategy for water heating during periods of cheaper electricity and, at the
same time, lowers the temperature of the stored water during days of lower
consumption. In the Interreg AS-IT-IC project, we developed an integrated
tourist platform for cross-border tourist exchange, tour planning and ef-
fective communication between tourists and tourist offices. The platform
supports natural-language communication between the users and the
system and the automatic creation of personalized itineraries based on
the search concepts and preferences of users.
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In the InnoStars European project HomeCare2020 we upgraded the
existing smart bracelet for the elderly. The JSI upgraded the fall-detection
algorithms and extended the functionality with additional features (idle
detection, warnings, wear detection, irregular activity detection), that were
possible due to new sensors. We also started with ERA PerMed European
project called BATMAN, where we will research Acne Inversa condition and
system for offering support to patients. The JSI will take care of support
systems for collecting and presenting the obtained data. In the final phase,
we will use machine learning to analyze the data and present the models.
For the project ROBKONCEL, we started, in cooperation with Gorenje
and Unior, the development of the intelligent system for comprehensive
quality control in production with a reconfigurable robotic control cell
and intelligent process control system. Additionally, we also started with
two commercial projects. In the first one we were chosen by the Comland
Company for help in the development of a hands-free system to control
application in natural language. The second one will be done in coopera-
tion with the NiceLabel Company, where we will develop the Smart Issue
Retrieval Application for grouping different incoming emails and in the
next phase also suggesting what to answer to those emails.

In the field of speech and language technologies we work on speech
synthesis, semantic analysis of text and question answering. Together with
companies Alpineon and Amebis we developed a new, high-quality speech
synthesizer eBralec (http://ebralec.si/). The synthesizer is improved for
both comprehensibility and the natural perception of the speech. The soft-
ware package has more than a thousand subscribers and is an indispensable
tool for blind and visually-impaired users (it is the “official” speech synthe-
sizer of the Slovenian Association for the Blind and Visually Impaired) and
people with reading impairments (the Bravo association). For these users,
eBralec is free of charge and can be ordered at the Library for the Blind
and Visually Impaired (http://www.kss-ess.si/ebralec-sintetizator-govora-
slovenskega-jezika/). eBralec is also an integral part of the DarsTraffic+
application, which provides traffic information, while its server version
has been used by the National and University Library since 2017. We have
also developed a service of speech synthesis for mobile devices (http://dis.
ijs.si/dyslex/), which is free for anyone to use.
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Figure 4: A collaboration between the JSI and the Fraunhofer Institute for
Integrated Circuils, where machine learning was used to monitor driver
distractions using psychological and visual signals.

Figure 5: The paper by Matjaz Gams, Irene Yu-Hua Gu, Aki Hdrmd,
Andrés Murioz and Vincent Tam titled ‘Artificial intelligence and
ambient intelligence” and published in the Journal of Ambient
Intelligence and Smart Environments (JAISE). It was among the three
most read and cited papers in that journal in 2019.

We are involved in the CityVOICE project: “Speech Technologies with Advanced Language Resources”, and
the AudiBook project: “Education accessibility through a digital audio library for the blind and visually impaired”.

The 22nd International Multiconference Information Society - IS 2019 (is.ijs.si) took place at the JoZef
Stefan Institute from October 7 to 11, 2019. It consisted of 12 independent conferences with 200 presentations. Four
conference awards were presented: for lifetime achievements (“Donald Michie and Alan Turing” award) to prof.
dr. Marjan Mernik, for current achievements in the field of information society to the department of intelligent
system E9 JSI, and the information strawberry (Ves kaj jes?!) and lemon (E-Zdravje) for the best and worst public

information-society services.

Some outstanding publications in the past year

1. Dovgan, E., Gams, M., Filipi¢, B. A real-time multiobjective optimization algorithm for discovering driving
strategies. Transportation Science, 53 (3) (2019), 695-707

2. Gams, M, Gu, L Y. H. Hirmi, A., Mufioz, A., & Tam, V. (2019). Artificial intelligence and ambient intel-
ligence. Journal of Ambient Intelligence and Smart Environments, 11(1), 71-86.

3. Gradisek, A.,van Midden, M. Koterle, M., Prezelj, V., Strle, D., Stefane, B., Brodnik, H., Trifkovi¢, M., Kvasic,
L, Zupanic, E., Musevic, I. Improving the Chemical Selectivity of an Electronic Nose to TNT, DNT and RDX
Using Machine Learning. Sensors 2019, 19, 5207.

4. Janko, V., Gjoreski, M., Slapnicar, G., Mlakar, M., Res¢ic, N., Bizjak, J., ... & Lustrek, M. (2019). Winning
the Sussex-Huawei locomotion-transportation recognition challenge. In Human Activity Sensing (pp.
233-250). Springer, Cham.

5. Slapnicar, G., Mlakar, N., Lustrek, M. Blood pressure estimation from photoplethysmogram using a spec-

trotemporal deep neural network. Sensors, 19 (15) (2019), 3420-1-3420-17
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Organization of conferences, congresses and meetings

L

BBOB (Blackbox Optimization Benchmarking) workshop at the Genetic and Evolutionary Computation
Conference, GECCO 2019, Prague, Czech Republic, 13. 7. 2019

GBEA (Game-Benchmark for Evolutionary Algorithms) workshop at the Genetic and Evolutionary Com-
putation Conference, GECCO 2019, Prague, Czech Republic, 14. 7. 2019

GECCO Job Market at the Genetic and Evolutionary Computation Conference, GECCO 2019, Prague, Czech
Republic, 15. 7. 2019

Session Evolutionary Computation in Practice (ECiP) at the Genetic and Evolutionary Computation
Conference, GECCO 2019, Prague, Czech Republic, 15. 7. 2019

34th Slovenian Workshop on Nature-Inspired Algorithms, AVN, Bo¢, Slovenia, 13. 9. 2019

22nd International Multiconference Information Society, IS 2019, Ljubljana, Slovenia, 7.-11. 10. 2019;
independent conferences:

e 6.Student computer science research conference

e Professional ethics

e Human-computer interaction in information society

e Data mining and data warehouses

e Cognitive science

« International conference on cognitonics

e People and environment

International conference of transfer of technologies

*  Robotics

Slovenian conference on artificial intelligence

e Middle-European conference on applied theoretical computer science

e Education in information society

35th Slovenian Workshop on Nature-Inspired Algorithms, AVN, Ljubljana, Slovenia, 29. 11. 2019
Workshop Machine Learning for the Diagnosis and Treatment of Affective Disorders (ML4AD), ACII 2019
3.9.2019, Cambridge, England

Awards and appointments

L

Vito Janko, Martin Gjoreski, Nina Resci¢, Carlo Maria de Masi, Matjaz Gams, Mitja Lustrek: SHL Challange
- Sussex-Huawei Locomotion and Transportation Recognition Challenge, 1st Place Award; Ubicomp
2019, London.

Hristijan Gjoreski, Simon Stankoski, Ivana Kiprijanovska, Anastasija Nikolovska, Natasha Mladenovska,
Marija Trajanoska, Bojana Velichkovska, Martin Gjoreski, Mitja Lustrek, Matjaz Gams: Challenge Up: Mul-
timodal Fall Detection, 1st Place Award; International Joint Conference on Neural Networks (IJCNN) 2019.
Hristijan Gjoreski, Simon Stankoski, Ivana Kiprijanovska, Stefan Kalabakov, Martin Gjoreski: Emteq Activity
recognition challenge. 1st Place Award; Ubicomp 2019, London

Bozidara Cvetkovi¢, Robert Szeklicki, Vito Janko, Przemyslaw Lutomski, Mitja Lustrek: Excellent in science;
Ljubljana; Slovenian Research Agency; human activity recognition with sensors

Marko Katra$nik, Junos Lukan, Mitja Lustrek, Vitomir Struc: Best paper award, Ljubljana, Program and
organizing committee of Slovenian conference on artificial intelligence 2019 (International multiconfer-
ence Information society), “Diarization procedure development using machine learning algorithms"E9
members: Award for current work in the area of information society; Ljubljana; Information Society
2019 multiconference programme and organisation committee; recent success at scientific competitions

Patent granted

L

TomaZz Kompara, Igor Gornik, Peter Virti¢, Rene Markovi¢, Miha Mlakar, Matjaz Gams, Danijel Janko-
vec, Joze Dermol

A smart home control system using artificial intelligence

S125667 (A), Urad RS za intelektualno lastnino, 31. 12. 2019.
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INTERNATIONAL PROJECTS

ERASMUS+; Audio Library for Visually Impaired; Education Accessibility through a
Digital Aud10 Library for the Blind and Visually-Impaired

Dr. Toma? Sef

European Commission

CardioRNA - Catalysing Transcriptomics Research in Cardiovascular Disease

Dr. Mitja Lustrek

Cost Association Aisbl

H2020 - CrowdHEALTH; Collective Wisdom Driving Public Health Policies

Dr. Mitja Lustrek

European Commission

H2020 - INSENSION; Personalized Intelligent Platform Enabling Interaction with
Digital Services to Individuals with Profound and Multiple Learning Disabilities
Dr. Mitja Lustrek

European Commission

H2020 - WellCo; Wellbeing and Health Virtual Coach

Dr. Mitja Lustrek

European Commission

H2020 - HeartMan; Personal Decison Support System for Heart Failure Management
Dr. Mitja Lustrek

European Commission

H2020 - SYNERGY; Synergy for Smart Multi-Objective Optimisation

Prof. Bogdan Filipi¢

European Commission

Development of Al Methods for Monitoring Affective States Using Unobtrusive Sensors
Prof. Matjaz Gams

Slovenian Research Agency

RESEARCH PROGRAMME

1.

Artificial Intelligence and Intelligent Systems
Prof. MatjaZ Gams

R&D GRANTS AND CONTRACTS

1.

Disentangling the sources and context of daily work stress: a comprehensive real-time
modelling study using wearbles and technological detections
Dr. Mitja Lustrek

Department of Intelligent Systems E-9

Intelligent home of the new generation designed on smart appliances and wood
Prof. Matjaz Gams

Ministry of Education, Science and Sport

Smart City Ecosystem - EkoSmart

Prof. Matjaz Gams

Ministry of Education, Science and Sport

Food for future - F4F

Dr. Mitja Lustrek

Ministry of Education, Science and Sport

Austrian-Slovenian Intelligent Tourist Information Center (AS-IT-IC)
Prof. Matjaz Gams

Government Office for Development and European Cohesion Policy
CoachMyLife

Dr. Mitja Lustrek

Ministry of Public Administration

22nd International Multiconference Information Society 2019, IS 2019, Ljubljana,
Slovenia, 7 October 2019 - 11 October 2019

Prof. Matjaz Gams

BATMAN: Biomolekularne analize za personalizirano

Prof. Matjaz Gams

National Nuclear Research Center

N EW CONTRACTS

Multiobjective optimization for transparent tunnel design

Dr. Tea Tusar

Xlab, d. 0. 0.

Development of reconfigurable robotic cell for final product inspection
Prof. Matjaz Gams

Gorenje Gospodinjski Aparati, d.d.

Machine vision quality control of molded plastic parts

Prof. Bogdan Filipi¢

MPT, d. 0. 0.

Improved planning of manufacturing processes for individualized tools
Prof. Bogdan Filipi¢

Plamtex Int., Trgovina in Proizvodnja, d. . .

MightyFields with voice control

Dr. Ale§ Tavcar

Comland, d. 0. 0.

NiceLabel virtual assistent

Dr. Miha Mlakar

Euro Plus, d. 0. 0.

VISIT()RS FROM ABROAD

Prof. Boris Naujoks, Beate Breiderhoff, Cologne University of Applied Sciences (TH
Koln), Gummersbach, Germany, 17.-18. 1. 2019

Prof. El-Ghazali Talbi, prof. Nouredine Melab, University of Lille, Lille, France,
17.-18. 1. 2019

Prof. Yoshiaki Ichikawa, dr. Norihiko Moriwaki, Masaaki Ito, Hitachi, Tokyo, Japan,
7.2.2019

Pia Ana Cuk, University of Tiibingen, Tiibingen, Germany, 1. 3.-30. 6. 2019

Jorg Aschenbrenner, AVL Software and Functions, Regensburg, Germany, 2.-3. 4. 2019
Dr. Heiko Borchert, CSET, Vienna, Austria, 2.-3. 4. 2019

Paul Elberg, Milrem, Tallinn, Estonia, 2.-3. 4. 2019

Dr. Andreas Fognini, Single Quantum, Delft, The Netherlands, 2.-3. 4. 2019
Christian Milller, Hirtenberger Defence Systems, Hirtenberg, Austria, 2.-3. 4. 2019

. Dr. Bernhard Peischl, AVL List Gmbh, Graz, Austria, 2.-3. 4. 2019

. Roland Pittracher, Hirtenberger Defence Systems, Hirtenberg, Austria, 2.-3. 4. 2019
. Johannes Sequard-Base, Ballistix Academy, Rittschen, Austria 2.-3. 4. 2019

. Dr. Aslak Silijander, VTT Research, Espoo, Finland, 2.-3. 4. 2019

. Martin Simon, DefSecIntel, Talin, Estonia, 2.-3. 4. 2019

. Prof. Gerhard Skoff, AVL List Gmbh, Graz, Austria, 2.-3. 4. 2019

. Ahto Truu, Guardtime, Tallin, Estonia, 2.-3. 4. 2019

Menso van Sijll, NRL, Schiphol, Netherland, 2.-3. 4. 2019

. Tomi Viitanen, VTT Research, Espoo, Finland, 2.-3. 4. 2019

. Sébastien Leonce, University of Paris Sud, Paris, France, 29. 4.-5. 7. 2019
. Diclan Laurent, University of Paris Sud, Paris, France, 29. 4.-5. 7. 2019

. Florentin Michel, University of Paris Sud, Paris, France, 29. 4.-5. 7. 2019

. Dr. Anne Auger, Dr. Dimo Brockhoff, INRIA Palaiseau, France, 23. 4.-3. 5. 2019

. Aidan Michael White, Bowling Green State University, Ohio, USA, 21. 5.-30. 8. 2019
. Prof. Sergio Crovella, IRCCS, Trieste, Italy, 30. 5. and 13. 9. 2019

. Dr. Paola Maura Tricarico, IRCCS, Trieste, Italy, 30. 5. and 13. 9. 2019

. Dr. Octavian Machidon, Department of Electronics and Computers, Transilvania

University of Brasov, Brasov, Romania, 1.-20. 7. and 15.-23. 10. 2019

. Rossella Gratton, IRCCS, Trieste, Italy, 13.9. 2019

. Luisa Zupin, IRCCS, Trieste, Italy, 13. 9. 2019

. Prof. Michele Boniotto, Université Paris Est-Créteil, Paris, France, 13.9. 2019

. Cecile Nait-Meddour, Université Paris Est-Créteil, Paris, France, 13. 9. 2019

. Prof. Esther von Stebut-Borschitz, Institute Klinik fiir Dermatologie und Venerologie,

Koln, Germany, 13. 9. 2019

. Prof. Matthias Schmuth, Medical University Innsbruck, Innsbruck, Austria, 13. 9. 2019
. Prof. Vincent Flacher, CNRS, Strasbourg, France, 13. 9. 2019
. Chiara Moltrasio, Fondazione IRCCS Ca’ Granda-Ospedale Maggiore Policlinico, Milano,

Italy, 13.9.2019

. Alexander Tietz, University of Rostock, Institute for Biostatistics and Informatics in

Medicine and Ageing Research, Rostock, Germany, 15. 9.-1. 10. and 12.-26. 10. 2019

. Peter Wappler, Hahn-Schickard, Stuttgart, Germany, 15. 10. 2019
. Prof. Akira Oyama, Japan Aerospace Exploration Agency (JAXA), Sagamihara, Japan,

20.-22.11. 2019

. Dr. Carlos Kavka, dr. Mariapia Marchi, ESTECO, Trieste, Italy, 21.-22. 10. 2019
. Prof. Boris Naujoks, Cologne University of Applied Sciences (TH K6ln), Gummersbach,

Germany, 2.-22. 11. 2019

STAFF

Researchers

L.
2.

Dr. Erik Dovgan
Prof. Bogdan Filipi¢

Bl

Prof. Matjaz Gams, Head
Asst. Prof. Anton Gradisek
Dr. Mitja Lustrek
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6. Dr. Miha Mlakar

7. Dr.Tomaz Sef

8. Dr.Tea TuSar

Postdoctoral associates

9. Dr. Carlo Maria De Masi

10. Dr: Matej Guid, left 01.02.19
11. Dr. Rok Piltaver*

12. Dr: Aleksander Pivk*, left 29.10.19
13. Dr. Ale§ Tavcar*
Postgraduates

14. Martin Gjoreski, B. Sc.

15. Vito Janko, B. Sc.

16. Tine Kolenik, B. Sc.

17. TomaZ Kompara*, B. Sc.

18. Dr.Jana Krivec*

19. Gasper Slapnicar, B. Sc.

20. Aljosa Vodopija, B. Sc.

21. Jernej Zupancic, B. Sc.
Technical officers

22. Andrejaana Andova, B. Sc.

23. Mateja Drnovsek, B. Sc., left 18.03.19
24. David Golob, B. Sc.

25. Gregor Grasselli, B. Sc.

26. Primoz Kocuvan, B. Sc.

27. Maj Smerkol, B. Sc.

28. Jakob Vali¢, B. Sc.

Technical and administrative staff
29. Jani Bizjak, B. Sc.

30. Matej Cigale, B. Sc.

31. Vesna Koricki, B. Sc.

32. Mitja Lasi¢

33. Liljana Lasi¢

34. Junos Lukan, B. Sc.

35. Blaz Mahnic, B. Sc.

36. Nina Rescic, B. Sc.

37. Marjetka Sprah, B. Sc.

38. Lana Zemljak

Note:
* part-time JSI member
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. Anton Gradisek, Mario Cifelli, Micham Wojcik, Tomaz Apih, Sergey V.
Dvinskikh, Ewa Goérecka, Valentina Domenici, "Study of liquid crystals
showing two isotropic phases by *H NMR diffusometry and *H NMR
relaxometry", Crystals, 2019, 9, 3, 178.

. Lidija Strojnik, Matej Stopar, Emil Zlati¢, Doris Kokalj, Mateja Nagli¢ Gril,
Bernard Zenko, Martin Znidar$i¢, Marko Bohanec, Biljana Mileva
Boshkoska, Mitja Lustrek, Anton Gradisek, Doris Poto¢nik, Nives Ogrinc,
"Authentication of key aroma compounds in apple using stable isotope
approach”, Food chemistry, 2019, 277, 766-773.

. Louise Knight, Polona Stefanig, Matej Cigale, Andrew C. Jones, lan J.

Taylor, "Towards extending the SWITCH platform for time-critical,
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556.

Polona Stefani¢, Matej Cigale, Andrew C. Jones, Louise Knight, Ian

Taylor, Cristiana Istrate, George Suciu, Alexandre Ulisses, Vlado

Stankovski, Salman Taherizadeh, Guadalupe Flores Salado, Spiros

Koulouzis, Paul Martin, Zhiming Zhao, "SWITCH workbench - a novel

approach for the development and deployment of time-critical

microservice-based cloud-native applications”, Future generation

computer systems, 2019, 99, 197-212.

. Polona Stefani¢, Matej Cigale, Andrew C. Jones, Louise Knight, Ian

Taylor, "Support for full life cycle cloud-native application

management: dynamic TOSCA and SWITCH IDE", Future generation

computer systems, 2019, 101, 975-982.

Urska Mikac, Ana Sepe, Anton Gradisek, Julijana Kristl, Tomaz Apih,

"Dynamics of water and xanthan chains in hydrogels studied by NMR

relaxometry and their influence on drug release", International journal

of pharmaceutics, 2019, 563, 373-383.

Matjaz Gams, Irene Yu-Hua Gu, Aki Hirm4, Andrés Mufioz, Vincent Tam,

"Artificial intelligence and ambient intelligence", Journal of ambient

intelligence and smart environments, 2019, 11, 1, 71-86.

Matjaz Gams, "IKT trendi v oskrbi”, Kakovostna starost: ¢asopis za

socialno gerontologijo in gerontagogiko, 2019, 22, 4, 14-26.

Clarissa P. C. Gomes et al. (55 authors), on Behalf of the EU-CardioRNA

COST Action (CA17129), "Catalyzing transcriptomics research in

cardiovascular disease: the CardioRNA COST action CA17129", Non-

coding RNA, 2019, 5, 2, 31.

GaSper Slapnicar, Nejc Mlakar, Mitja LuStrek, "Blood pressure

estimation from photoplethysmogram using a spectrotemporal deep

neural network", Sensors, 2019, 19, 15, 3420.

Anton GradiSek, Marion Van Midden, Matija Koterle, Vid Prezelj, Drago

Strle, Bogdan Stefane, Helena Brodnik Zugelj, Mario Trifkovié, Ivan

Kvasi¢, Erik Zupani¢, Igor Musevi¢, "Improving the chemical selectivity

of an electronic Nose to TNT, DNT and RDX using machine learning",

Sensors, 2019, 19, 23, 5207.

12. Erik Dovgan, Matjaz Gams, Bogdan Filipi¢, "A real-time multiobjective

optimization algorithm for discovering driving strategies”,
Transportation science, 2019, 53, 3, 695-707.

PUBLISHED CONFERENCE CONTRIBUTION (INVITED
LECTURE)

1. Matjaz Gams, "Artificial inteligence and information society laws", In:
Zbornik enajste konference Avtomatizacija v industriji in gospodarstvu, 9.
in 10. april 2019, Maribor, Slovenija, Drustvo avtomatikov Slovenije,
2019, 1-6.

PUBLISHED CONFERENCE CONTRIBUTION

1. Vito Janko, Mitja Lustrek, "Cost-sensitive trees for energy-efficient
context recognition”, In: 15th International Conference on Intelligent
Environments, IE'19, June 24-27, 2019, Rabat Morocco.

. Martin Gjoreski, Stefan Kochev, Nina Res¢i¢, Matej Gregori¢, Tome
Eftimov, Barbara Korousi¢-Seljak, "Exploring dietary intake data
collected by FPQ using unsupervised learning", In: 2019 IEEE
International Conference on Big Data, Dec. 9 - Dec. 12, 2019, Los Angeles,
CA, USA: proceedings, 1EEE, 2019, 5126-5130.

.Miha Stravs, Jernej Zupanti¢, "Named entity recognition using
Gazetteer of hierarchical entities", In: Advances and trends in artificial
intelligence: from theory to practice: 32nd International Conference on
Industrial, Engineering and other Applications of Applied Intelligent
Systems, IEA/AIE 2019, Graz, Austria, July 9-11, 2019, Proceedings,
(Lecture notes in computer science, 11606), Springer, 2019, 768-776.

4. Janez Malavasic¢, Matjaz Gams, "Ugotovitve in predlogi”, In: Bela knjiga
slovenske demografije: "evropska demografska zima", Institut "JoZef
Stefan", 2019, 7-10.

.Matjaz Gams, "Zakljucki posveta "Kako prepreciti izumiranje
slovenskega naroda"", In: Bela knjiga slovenske demografije: "evropska
demografska zima", Institut "JoZef Stefan", 2019, 26-31.

6. Matjaz Gams, "Demografski trendi v svetu in Sloveniji", In: Bela knjiga
slovenske demografije: "evropska demografska zima", Institut "JoZef
Stefan”, 2019, 35-39.

7. Matej Guid, Matevz Pavli¢, Martin Mozina, "Automated feedback
generation for argument-based intelligent tutoring systems", In: CSEDU
2019. Vol. 1, SCITEPRESS, 2019, 70-77.

8. Erik Dovgan, Bojan Leskosek, Gregor Jurak, Gregor Starc, Maroje Soric,
Mitja Lustrek, "Enhancing BMI-based student clusteringby considering
fitness as key attribute”, In: Discovery Science: 22nd International
Conference, DS 2019, Split, Croatia, October 28-30, 2019, Proceedings,
(Lecture notes in computer science, 11828), Springer, 2019, 155-165.

9. Matjaz Gams, "Computer science ethics", In: Professional Ethics:
proceedings of the 22nd International Multiconference Information
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

23.

24,

Society - IS 2019, 9 October, 2019, Ljubljana, Slovenia: volume D, Institut
"Jozef Stefan", 2019, 19-22.

Andrea De Lorenzo, Eric Medvet, Tea Tu$ar, Alberto Bartoli, "An
analysis of dimensionality reduction techniques for visualizing
evolution”, In: GECCO" 19: Genetic and Evolutionary Computation
Conference Companion, Prague, Czech Republic - July 13 - 17, 2019,
Proceedings, ACM, 2019, 1864-1872.

Dimo Brockhoff, Tea Tu$ar, "Benchmarking algorithms from the
platypus framework on the biobjective bbob-biobj testbed”, In: GECCO'
19: Genetic and Evolutionary Computation Conference Companion,
Prague, Czech Republic - July 13 - 17, 2019, Proceedings, ACM, 2019,
1905-1911.

Aljosa Vodopija, Akira Oyama, Bogdan Filipi¢, "Ensemble-based
constraint handling in multiobjective optimization”, In: GECCO" 19:
Genetic and Evolutionary Computation Conference Companion, Prague,
Czech Republic - July 13 - 17, 2019, Proceedings, ACM, 2019, 2072-2075.
Tea TusSar, Dimo Brockhoff, Nikolaus Hansen, "Mixed-integer
benchmark problems for single- and bi-objective optimization”, In:
GECCO' 19: Genetic and Evolutionary Computation Conference
Companion, Prague, Czech Republic - July 13 - 17, 2019, Proceedings,
ACM, 2019, 718-726

Vanessa Volz, Boris Naujoks, Pascal Kerschke, Tea Tusar, "Single- and
multi-objective game-benchmark for evolutionary algorithms", In:
GECCO' 19: Genetic and Evolutionary Computation Conference
Companion, Prague, Czech Republic - July 13 - 17, 2019, Proceedings,
ACM, 2019, 647-655.

Parisis Gallos et al. (23 authors), "CrowdHEALTH: big data analytics and
holistic health records”, In: ICT for Health Science Research: STC 2019,
the EFMI 2019 special topic conference, 7-10 April 2019, Hanover,
Germany, Proceedings, (Studies in health technology and informatics,
258), 2019, 255-256.

Martin Gjoreski, Anton Gradi$ek, Borut Budna, Matjaz Gams, Gregor
Poglajen, "Toward early detection and monitoring of chronic heart
failure using heart sounds", In: Intelligent environments 2019: workshop
proceedings of the 15th International Conference on Intelligent
Environments in conjunction with the 15th International Conference on
Intelligent Environments (IE19), Rabat, Morocco, 24-27 June 2019,
(Ambient intelligence and smart environments, 26), 10S Press, 2019,
336-343.

Michat Kosiedowski et al. (12 authors), "On applying ambient
intelligence to assist people with profound intellectual and multiple
disabilities", In: Intelligent systems and applications: the 2019 Intelligent
Systems Conference (IntelliSys), [September 5-6, 2019, London, UK],
Proceedings, 2, (Advances in intelligent systems and computing, 1037),
Springer, 2019, 895-914.

Matej Guid, Martin Mozina, Matevz Pavli¢, Klemen Tur$i¢, "Learning by
arguing in argument-based machine learning framework", In:
Intelligent tutoring systems, Proceedings, (Lecture notes in computer
science, 11528), Springer, 2019, 112-122.

Timotej Knez, Martin Gjoreski, Veljko Pejovi¢, "Analiza vpliva teZzavnosti
racunalniske igre na izmerjene vrednosti fizioloskih signalov”, In:
Human-Computer Interaction in Information Society: proceedings of the
22nd International Multiconference Information Society - IS 2019, 9
October, 2019, Ljubljana, Slovenia: volume H, Institut "JoZef Stefan",
2019, 5-8.

Beno §irce1]’, Laura Blatnik Guzelj, Ajda Zavrtanik Drglin, Matjaz Gams,
"Expected human longevity", In: Cognitive Science: proceedings of the
22nd International Multiconference Information Society - IS 2019, 10
October, 2019, Ljubljana, Slovenia: volume B, Institut "JoZef Stefan",
2019, 61-65.

Tine Kolenik, "Modelling natural selection to understand evolution of
perceptual veridicality and its reaction to sensorimotor embodiment”,
In: Cognitive Science: proceedings of the 22nd International
Multiconference Information Society - IS 2019, 10 October, 2019,
Ljubljana, Slovenia: volume B, Institut "JoZef Stefan", 2019, 21-24.

. Tine Kolenik, Matjaz Gams, "The state of the integrated information

theory, its boundary cases and the question of "Phi-conscious" Al", In:
Cognitive Science: proceedings of the 22nd International Multiconference
Information Society - IS 2019, 10 October, 2019, Ljubljana, Slovenia:
volume B, Institut "Jozef Stefan”, 2019, 25-29.

Matjaz Gams, "Proposals for scientific approach to environmental
problems”, In: People and Environment: proceedings of the 22nd
International Multiconference Information Society - IS 2019, 7 October,
2019, Ljubljana, Slovenia: volume F, Institut "JoZef Stefan", 2019, 5-8.
Matjaz Gams, "Environmental movement through scientific approach”,
In: People and Environment: proceedings of the 22nd International
Multiconference Information Society - IS 2019, 7 October, 2019, Ljubljana,
Slovenia: volume F, Institut "JoZef Stefan”, 2019, 9-13.
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Bojan Cestnik, Tanja Batkovi¢, Adem Kikaj, Ivan Boskov, Matevz Ogrinc,
Maj Smerkol, Aljaz Ostrez, Matej Janezi¢, Nita Hasani, BoStjan KaluZza,
Aleksander ZidanSek, Andreja Abina, "Expert system for decision
support in selection of education”, In: SDEWES 2019, 14th Conference on
Sustainable Development of Energy, Water and Environment Systems,
October 1-6 2019, Dubrovnik, Croatia, Proceedings, SDEWES.ORG, 2019,
1052.

David Heise, Zachary Miller, Ellie Harrison, Anton GradiSek, Janez Grad,
Candace Galen, "Acoustically tracking the comings and goings of
bumblebees", In: Sensors Applications Symposium, SAS 2019, March 11-
13, 2019, Sophia Antipolis, France, Proceedings, IEEE Instrumentation &
Measurement Society, 2019.

Martin Gjoreski, Anton GradiSek, Borut Budna, Gregor Poglajen,
"Feature analysis for detecting different chronic heart failure stages”,
In: Slovenian Conference on Artificial Intelligence: proceedings of the
22nd International Multiconference Information Society - IS 2019, 10
October, 2019, Ljubljana, Slovenia: volume A, Institut "JoZef Stefan",
2019,9-12.

Jernej Zupanci¢, Gregor Grasselli, Matjaz Gams, "Austrian-Slovenian
intelligent tourist-information Center Platform”, In: Slovenian
Conference on Artificial Intelligence: proceedings of the 22nd
International Multiconference Information Society - IS 2019, 10 October,
2019, Ljubljana, Slovenia: volume A, Institut "JoZef Stefan", 2019, 53-56.
Matej Cigale, Gasper Slapnicar, Mitja Lustrek, "Categorising behavioural
states of people with profound intellectual and multiple disabilities", In:
Slovenian Conference on Artificial Intelligence: proceedings of the 22nd
International Multiconference Information Society - IS 2019, 10 October,
2019, Ljubljana, Slovenia: volume A, Institut "JoZef Stefan", 2019, 29-32.
Aljosa Vodopija, Bogdan Filipi¢, "CmoPy: Constrained Multiobjective
optimization in Python", In: Slovenian Conference on Artificial
Intelligence: proceedings of the 22nd International Multiconference
Information Society - IS 2019, 10 October, 2019, Ljubljana, Slovenia:
volume A, Institut "Jozef Stefan", 2019, 65-68.

Mitja Lustrek, Benjamin Fele, Nina Res¢ic, Vito Janko, "Counting bites
with a smart watch", In: Slovenian Conference on Artificial Intelligence:
proceedings of the 22nd International Multiconference Information
Society - 1S 2019, 10 October, 2019, Ljubljana, Slovenia: volume A, Institut
"Jozef Stefan", 2019, 49-52.

Tine Kolenik, Martin Gjoreski, Matjaz Gams, "Designing an intelligent
cognitive assistant for behavior change in mental health”, In: Slovenian
Conference on Artificial Intelligence: proceedings of the 22nd
International Multiconference Information Society - IS 2019, 10 October,
2019, Ljubljana, Slovenia: volume A, Institut "JoZef Stefan", 2019, 69-72.

. David Golob, Matjaz Gams, Ale§ Tav¢ar, "EkoSmart asistent za iskanje

po integracijski platformi”, In: Slovenian Conference on Artificial
Intelligence: proceedings of the 22nd International Multiconference
Information Society - IS 2019, 10 October, 2019, Ljubljana, Slovenia:
volume A, Institut "Jozef Stefan", 2019, 17-20.

Erik Dovgan, Mitja Lustrek, "Fitness-based student -clustering
combining clustering algorithms and dimensionality reduction”, In:
Slovenian Conference on Artificial Intelligence: proceedings of the 22nd
International Multiconference Information Society - IS 2019, 10 October,
2019, Ljubljana, Slovenia: volume A, Institut "JoZef Stefan", 2019, 45-48.
Tea TuSar, Vanessa Volz, Dimo Brockhoff, Nikolaus Hansen, "Handling
real-world problems within the COCO platform", In: Slovenian
Conference on Artificial Intelligence: proceedings of the 22nd
International Multiconference Information Society - IS 2019, 10 October,
2019, Ljubljana, Slovenia: volume A, Institut "JoZef Stefan", 2019, 37-40.
Tomaz Sef, Miro Romih, Jerneja Zganec Gros, "Development of a speech
corpus for Slovenian text-to-speech synthesis", In: Slovenian Conference
on Artificial Intelligence: proceedings of the 22nd International
Multiconference Information Society - IS 2019, 10 October, 2019,
Ljubljana, Slovenia: volume A, Institut "JoZef Stefan", 2019, 33-36.

Carlo De Masi, Mitja Lustrek, "Object detection overview", In: Slovenian
Conference on Artificial Intelligence: proceedings of the 22nd
International Multiconference Information Society - IS 2019, 10 October,
2019, Ljubljana, Slovenia: volume A, Institut "JoZef Stefan", 2019, 13-16.
Jakob Vali¢, Miha Mlakar, Borut Budna, Mitja Lustrek, "Predictive
modelling of feeling of health for congestive heart failure patients”, In:
Slovenian Conference on Artificial Intelligence: proceedings of the 22nd
International Multiconference Information Society - IS 2019, 10 October,
2019, Ljubljana, Slovenia: volume A, Institut "JoZef Stefan", 2019, 25-28.
Marko Katra$nik, Juno$ Lukan, Mitja Lustrek, Vitomir Struc, "Razvoj
postopka diarizacije govorcev z algoritmi strojnega ucenja", In:
Slovenian Conference on Artificial Intelligence: proceedings of the 22nd
International Multiconference Information Society - IS 2019, 10 October,
2019, Ljubljana, Slovenia: volume A, Institut "JoZef Stefan", 2019, 57-60.
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40.

41.

42.

43.

44,

PrimoZz Kocuvan, Ale$ Tavcar, Gregor Grasselli, Matjaz Gams, "Virtual
assistant aggregator for the project electronic and mobile health", In:
Slovenian Conference on Artificial Intelligence: proceedings of the 22nd
International Multiconference Information Society - IS 2019, 10 October,
2019, Ljubljana, Slovenia: volume A, Institut "JoZef Stefan", 2019, 21-24.
Miha Hafner, David Rajster, Marko Zibert, Tea Tusar, Bernard Zenko,
Martin Znidar$i¢, Flavio Fuart, Daniel Vladusi¢, "Artificial intelligence
support for tunnel design in urban areas"”, In: Tunnels and underground
cities. Engineering and innovation meet archaeology, architecture and
art: the WTC 2019 ITA-AITES World Tunnel Congress (WTC 2019), May
3-9, 2019, Naples, Italy, Proceedings, CRCPress, 2019.

Vito Janko, Martin Gjoreski, Carlo De Masi, Nina Res$¢i¢, Mitja Lustrek,
Matjaz Gams, "Cross-location transfer learning for the sussex-huawei
locomotion recognition challenge”, In: UbiComp/ISWC'19 adjunct
proceedings of the 2019 ACM International joint Conference on Pervasive
and Ubiquitous Computing and proceedings of the 2019 ACM
International Symposium on Wearable Computers, September, 9-13,
2019, London, UK, ACM, 2019, 730-735.

Nina Res¢i¢, Eva Valenci¢, Enej Mlinari¢, Barbara Korousi¢-Seljak, Mitja
Lustrek, "Mobile nutrition monitoring for well-being", In:
UbiComp/ISWC'19 adjunct proceedings of the 2019 ACM International
joint Conference on Pervasive and Ubiquitous Computing and
proceedings of the 2019 ACM International Symposium on Wearable
Computers, September, 9-13, 2019, London, UK, ACM, 2019, 1194-1197.
Martin Gjoreski, Stefan Kalabakov, Mitja Lustrek, Matjaz Gams, Hristijan
Gjoreski, "Cross-dataset deep transfer learning for activity recognition”,
In:  UbiComp/ISWC'19 adjunct proceedings of the 2019 ACM
International joint Conference on Pervasive and Ubiquitous Computing
and proceedings of the 2019 ACM International Symposium on Wearable
Computers, September, 9-13, 2019, London, UK, ACM, 2019, 714-718.

45. Vesna Novak, Matej Guid, "Gradnja napovednih modelov za klike na

oglase v druzabnih omrezjih", In: Proceedings of the Twenty-eighth
International Electrotechnical and Computer Science Conference ERK
2019, PortoroZ, Slovenija, 23.-24. september 2019, Drustvo Slovenska
sekcija IEEE, 2019, 223-226.

46. Miha Hafner, David Rajster, Marko Zibert, Ulrich Zorin, Bernard Zenko,

Tea Tusar, "New optimization and decision support technologies in
tunnel design, operation and traffic management”, In: 12th
International Tunnelling and Underground Structures Conference, 21-22
November 2019, Ljubljana, Proceedings, Slovenian Society for
Underground Structures, 2019, 37-49.

INDEPENDENT COMPONENT PART OR A CHAPTER IN A
MONOGRAPH

1. Vito Janko, Martin Gjoreski, Ga$per Slapni¢ar, Miha Mlakar, Nina Res¢i¢,
Jani Bizjak, Vid Drobni¢, Matej Marinko, Nejc Mlakar, Matjaz Gams, Mitja
Lustrek, "Winning the Sussex-Huawei locomotion-transportation
recognition challenge", In: Human activity sensing: corpus and
applications, (Springer series in adaptive environments), Springer,
2019, 233-250.

PATENT

1. TomaZz Kompara, Igor Gornik, Peter Virti¢, Rene Markovi¢, Miha Mlakar,
Matjaz Gams, Danijel Jankovec, Joze Dermol, A smart home control
system using artificial intelligence, SI 25667 (A), Urad RS za
intelektualno lastnino, 31. 12. 2019.
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