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DEPARTMENT OF INTELLIGENT
SYSTEMS E-9

Head:

Prof. Matjaž Gams

The Department of Intelligent Systems focuses its activities on the development of methods
and techniques for intelligent computer systems, with applications in the areas of the
information society, computer science and informatics, Slovene language and speech
processing, and network communication systems. The main research areas are language and
speech technologies, agent technologies, the semantic web, evolutionary computing, data
mining, search algorithms, decision support, intelligent sensors, distributed supervisory
systems, and network voice services. The department collaborates closely with the Faculty of
Computer and Information Science at the University of Ljubljana on the joint research
programme Artificial Intelligence and Intelligent Systems, which is led by Prof. Ivan Bratko.

The department collaborates with the Faculty of Computer and Information Science from the University of
Ljubljana on the joint research programme Artificial Intelligence and Intelligent Systems, recognized as one of the
best Slovenian research programmes in 2005 by the Slovenian Research Agency in 2006. This was the first promotion
of this type for any computer-science research programme. In the area of language and slanguage and slanguage and slanguage and slanguage and speech tpeech tpeech tpeech tpeech technologiesechnologiesechnologiesechnologiesechnologies we
developed new language resources for the Slovene language, new algorithms and procedures for Slovene speech
synthesis, and were engaged in syntactic parsing of Slovene texts. In
cooperation with other research groups we continued the development of
the syntactically annotated corpus of Slovene text called the “Slovene
Dependency Treebank”. Its current size is about 35,000 words. The corpus
is intended to aid research in automatic syntactic parsing of Slovene text.

Together with the company Amebis we developed a new version of the Slovene text-to-speech (TTS) system
Govorec (Speaker). It is the first and only widely available commercial TTS system for Slovene. It can be accessed at
the website govorec.amebis.si. Another good example of knowledge transfer into practice is MMC RTV Govorec
(MMC RTV Speaker). This program reads the news from the RTV Slovenia teletext. It was designed fffffor blind andor blind andor blind andor blind andor blind and
parparparparpartially sighttially sighttially sighttially sighttially sighted peopleed peopleed peopleed peopleed people as a tool for observing daily events. Users can
access fresh news, updated every minute. MMC RTV Govorec is the result
of a cooperation involving the Jožef Stefan Institute, Amebis and the RTV
Slovenia Multimedia Centre. All three participants donated the application
to the blind and partially sighted people of Slovenia, and it is available through
the website www.rtvslo.si/govorec.

The department conducts research in the area of agent tagent tagent tagent tagent technologiesechnologiesechnologiesechnologiesechnologies.
Agents are autonomous computer programs that simulate the behaviour
of human agents. Our research includes learning, modelling and
simulating intelligent agents and multiagent systems. In 2006 the emphasis
was on modelling strategic multiagent behaviour without prior high-level
domain knowledge. We developed a Multi-Agent Strategy Discovering
Algorithm (MASDA), which is able to detect and describe a previously
unknown strategy of a team of agents based only on agent trace and low-
level domain knowledge. The algorithm was successfully tested on two
robot football domains: the RoboCup and the 3vs2 Keepaway. This research
was part of a recent doctoral dissertation from the field of multiagent
system modelling.

EEEEEvvvvvolutionarolutionarolutionarolutionarolutionary comy comy comy comy computingputingputingputingputing is the study of search and optimization
algorithms imitating the concepts of Darwinian evolution and genetic
variation in the exploration of complex problem spaces. In this field we
focused on multiobjective optimization and applications of evolutionary
algorithms in process-parameter optimization in the continuous casting
of steel, and marker optimization in textile production. We upgraded DEMO,
an evolutionary algorithm for multiobjective optimization based on
differential evolution. It is less complex than other multiobjective

Figure 1: The MMC RTV Govorec (Speaker) program, which reads the
RTV Slovenia teletext news on a home personal computer, was donated to
the blind and partially sighted people of Slovenia by the Jožef Stefan
Institute, the company Amebis, and the RTV Slovenia Multimedia Centre.

The department was recognized as having one
of the best Slovenian research programmes.
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optimization algorithms and provides comparable, and in some cases even
better results, on test problems. In 2006 the algorithm was connected with
a machine learning method, with the focus on handling the classification
accuracy and complexity of the induced concepts as conf licting
optimization criteria.

In datdatdatdatdata mininga mininga mininga mininga mining the emphasis was on analyzing text data. Text
categorization is usually based on content. We, however, used style-based
categorization to automatically identify genres of web pages, such as
personal and commercial. Our classifier will be used in the ALVIS search
engine, developed as part of an EU 6FP project. We also pursued research
in the automatic categorization of text documents based on character
subsequences. A system for filtering malicious and spam email based on

this method, which was developed at the department, received widespread recognition, and was implemented in
one of the most popular spam filtering systems, CRM114.

We study searsearsearsearsearch algorithmsch algorithmsch algorithmsch algorithmsch algorithms for game-playing, path-finding and other applications. We explained many cases
of the pathological behaviour of search algorithms, i.e., achieving worse results at a greater search depth, and
determined for which cases a deeper search is beneficial. We are also developing methods for the automatic selection
of the optimal search depth in path-finding.

In the area of multimedia communications and sermultimedia communications and sermultimedia communications and sermultimedia communications and sermultimedia communications and servicesvicesvicesvicesvices we successfully completed our task in the EU 6FP
IST research project WINDEWINDEWINDEWINDEWINDECTCTCTCTCT (Wireless Local Area Network with Integration of Professional Quality DECT

Telephony). The project dealt with professional-quality speech services on
convergent wireless data communications in LAN/WLAN networks. Our
laboratory system for automated metric testing of voice quality in VoIP/
VoWLAN systems was augmented with components for VQ measurements
on a WINDECT demonstrator system under the support of the local
industrial partners Iskratel and Prevent Global. We successfully confirmed
toll-quality speech communication on PC-emulated access points and
mobile terminals. WINDECT measurement results ensure the support of

professional-quality speech and video services that represent the core of convergent communications systems.
For Telekom Slovenije, the national telecom operator, we realized a feasibility study for the Inteligentni dom

Telekom (Int(Int(Int(Int(Intelligent Home Telligent Home Telligent Home Telligent Home Telligent Home Telekelekelekelekelekom)om)om)om)om) project. The study presents a complete and up-to-date state-of-the-art survey,
guidelines for the functional and technical design of the intelligent-home framework, and provides a list of next-
generation intelligent-home services. These services depend on ambient intelligence, as they are inherently
interconnected, personalized, user-friendly, and operate in self-aware environments. Our main objective is to explore

and develop new ambient-intelligence technologies that will embed
intelligence properties into the next-generation intelligent-home products
and services.

We participated in three EU 6FP projects: ALVIS (semantic search
engine), WINDECT (integration of wireless voice and data transmission
services), and WeGo (implementation of e-government). Major applied
projects are conducted for the Tax Administration of the Republic of
Slovenia (multimedia consultation on income taxes), Telekom Slovenije
(intelligent home), Špica and the Slovenian Research Agency (access
control) and the Ministry of Defence of the Republic of Slovenia (intelligent
supervisory systems).

We also participate in the EU 6FP project WeGo, which deals with the
implementation of e-government, and carry out major national applied
projects for the Tax Administration of the Republic of Slovenia (multimedia
consultation on income taxes), Špica and the Slovenian Research Agency
(access control) and the Ministry of Defence of the Republic of Slovenia
(intelligent supervisory systems).

A traditional activity of the Department of Intelligent Systems is the
organization of the International Multiconference Information Society. In
October 2006 the 8th such multiconference was held in Ljubljana, and
consisted of eight independent conferences.

In December 2006 the MMC RTV Govorec
(Speaker) program was donated to the blind and
partially sighted people of Slovenia. The program

reads the regularly updated news from the RTV
Slovenia teletext on a home personal computer. It

was developed by the Jožef Stefan Institute, the
company Amebis, and the RTV Slovenia

Multimedia Centre. The estimated contribution of
the department to the donation is € 40,000.

The most important publications of the department in
2006 were in the Journal of Machine Learning
Research and the Artificial Intelligence journal,

ranked as the first and seventh according to impact
factor in the field of artificial intelligence.

Figure 3: A scheme of the intelligent supervisory system under
development for MORS (Ministry of Defence of the Republic of Slovenia)
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Spam filtering using statistical data compression models
In: J. mach. learn. res.,  Vol. 7, pp. 2673-2698, 2006.

3. Andrej Bratko, Bogdan Filipič
Exploiting structural information for semi-structured document categorization
In: Inf. process. manage.,  Vol. 42, no. 3, pp. 679-694, 2006.

4. Damjan Demšar, Matjaž Gams
Implementing numerical reasoning in ILP
In: The IPSI BgD transactions on internet research,  Vol. 2, no. 1, pp. 40-46, 2006.

5. Mitja Luštrek, Matjaž Gams, Ivan Bratko
Is real-valued minimax pathological?
In: Artif. intell.,  Vol. 170, pp. 620-642, 2006.

6. Domen Marinčič, Matjaž Gams, Mitja Luštrek
Knowledge vs. simulation for bidding in tarok
In: Informatica (Ljublj.),  Vol. 30, no. 4, pp. 467-476, 2006.

7. Domen Marinčič, Matjaž Gams, Mitja Luštrek
Bayesian vs. simulation-based bidding in the game of tarok
In: WSEAS transactions on computer research,  Vol. 1, no. 1, pp. 51-57, 2006.

8. Aleksander Pivk
Automatic ontology generation from web tabular structures
In: AI commun.,  Vol. 19, pp. 83-85, 2006.

9. Aleksander Pivk, Matjaž Gams, Mitja Luštrek
Semantic search in tabular structures
In: Informatica (Ljublj.),  Vol. 30, no. 2, pp. 143-152, 2006.

10. Marjan Rodman, Vladislav Rajkovič
Poučevanje odločitvenih znanj v osnovni šoli
In: Vzgoja in izobraževanje v informacijski družbi(Organizacija, Vol. 39, 2006, No. 8),

Figure 2: The department
collaborates with the company
Artificial Solutions in adjusting
the virtual tax advisor VIDA for
completing the income tax forms
for DURS (Tax Administration of
the Republic of Slovenia).
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oktober 2006(Informacijska družba), Marko Bohanec, ed., Matjaž Gams, ed., Vladislav
Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja Mladenić, ed., Marko
Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga Markič, ed., Janek Musek,
ed., Mari Jože Osredkar, ed., Igor Kononenko, ed., Barbara Novak Škarja, ed., Ljubljana,
Institut “Jožef Stefan”, 2006,  pp. 131-135.

25. Davorka Šel, Aleš Dobnikar
Glavni poudarki stratežkih in akcijskih dokumentov EU s področja e-uprave ter njihov
vpliv na RS
In: [Sistemi za upravljanje z dokumenti], [Posvetovanje] DOK_SIS 2006, Kranjska gora,
20.-22. september 2006, Milan Selan, ed., Stanko Čufer, ed., Marko Hartman, ed., Samo
Maček, ed., Marko Jurečič, ed., Ljubljana, Media.doc, 2006,  pp. 28-VII-38-VII.

26. Viljem Tisnikar, Matjaž Gams
Knowledge representation for the working manager
In: KMO’2006: Knowledge management in organizations: proceedings of the First
international conference New trends in knowledge management, Maribor, June 13 - 14,
2006, Marjan Heričko, ed., Aleš Živkovič, ed., Maribor, Fakulteta za elektrotehniko,
računalništvo in informatiko, Inštitut za informatiko, 2006,  pp. 152-158.

27. Tea Tušar, Matjaž Gams
Odkrivanje izjem na primeru inteligentnega sistema za kontrolo pristopa
In: Zbornik 9. mednarodne multikonference Informacijska družba IS 2006, 9. do 14.
oktober 2006(Informacijska družba), Marko Bohanec, ed., Matjaž Gams, ed., Vladislav
Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja Mladenić, ed., Marko
Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga Markič, ed., Janek Musek,
ed., Mari Jože Osredkar, ed., Igor Kononenko, ed., Barbara Novak Škarja, ed., Ljubljana,
Institut “Jožef Stefan”, 2006,  pp. 136-139.

28. Vedrana Vidulin, Bogdan Filipič
Visualization of a simple genetic algorithm for pedagogical purposes
In: Zbornik petnajste mednarodne Elektrotehniške in računalniške konference ERK
2006, 25. - 27. september 2006, Portorož, Slovenija(Zbornik ... Elektrotehniške in
računalniške konference ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE
Region 8, Slovenska sekcija IEEE, 2006,  zv. B, pp. 99-102.

29. Vedrana Vidulin, Matjaž Gams
Impact of investment in education and R&D on economic growth
In: Zbornik petnajste mednarodne Elektrotehniške in računalniške konference ERK
2006, 25. - 27. september 2006, Portorož, Slovenija(Zbornik ... Elektrotehniške in
računalniške konference ERK ...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE
Region 8, Slovenska sekcija IEEE, 2006,  Zv. B, pp. 129-132.

30. Vedrana Vidulin, Mitja Luštrek, Matjaž Gams
Comparison of the performance of genre classifiers trained by different machine
learning algorithms
In: Zbornik 9. mednarodne multikonference Informacijska družba IS 2006, 9. do 14.
oktober 2006(Informacijska družba), Marko Bohanec, ed., Matjaž Gams, ed., Vladislav
Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, ed., Dunja Mladenić, ed., Marko
Grobelnik, ed., Marjan Heričko, ed., Urban Kordeš, ed., Olga Markič, ed., Janek Musek,
ed., Mari Jože Osredkar, ed., Igor Kononenko, ed., Barbara Novak Škarja, ed., Ljubljana,
Institut “Jožef Stefan”, 2006,  pp. 140-143.

31. Olga Šušteršič, Vladislav Rajkovič, Miroljub Kljajić, Uroš Rajkovič
Hierarhično modeliranje v zdravstveni negi
In: Zbornik predavanj, Darinka Babič, ed., Ljubljana, Zbornica zdravstvene nege
Slovenije, Sekcija medicinskih sester v vzgoji in izobraževanju, 2006,  pp. 13-26.

32. Maja Vukasović-Žontar, Vladislav Rajkovič
Ugotavljanje managerskih kompetenc s pomočjo računalniškega programa za
večparametrsko odločanje DEXi
In: , 7 p.

PH. D. THESIS
1. Andraž Bežek

Avtomatsko modeliranje večagentnih sistemov: doktorska disertacija
Ljubljana, [A. Bežek], 2006.

INTERNATIONAL PROJECTS
1. Superpeer Semantic Search Engine

ALVIS
6. FP; 002068
EC; Wray Buntine, Complex Systems Computation Group at Helsinki Institute for
Information Technology, Helsinki University of Technology, Espoo, Finland
Prof. Matjaž Gams, Dr. Dunja Mladenič, Marko Grobelnik

2. Wireless Local Area Network with Integration of Professional-Quality DECT Telephony
WINDECT
6. FP; 506746
EC; Technical manager of the project: Dr. Eva Ravnikar, Ascom AG, Switzerland;
Business manager of the project: Hans-Peter L. Bauer, Winfinity GmbH, Kiel, Germany
Dr. Marjan Špegel

3. Numerical Optimization of Continuous of Steel
BI-FI/04-05-009
Dr. Erkki Laitinen, Department of Mathematical Sciences, University of Oulu, Oulu,
Finland
Asst. Prof. Bogdan Filipič

4. Securing and Optimising Smart Access and Personal Identification Systems with
Intelligent Agents
BI-RO/05-06/016
Dr. Madalin Stefan Vlad, Politehnica University of Bucharest, Bucharest, Romania
Prof. Matjaž Gams

R & D GRANTS AND CONTRACTS
1. Integrated Multi-Media Mobile Applications in Hospitals

Prof. Matjaž Gams

2. Technology of learning in multi-agent systems
Prof. Matjaž Gams

3. Knowledge technology and decision support in medical information portals
Prof. Matjaž Gams

4. Professional System for Mobile Communications for Ministry of Defense
Dr. Marjan Špegel

5. The role of Luka Koper in logistic support of the Slovenian Armed Forces and allies
Asst. Prof. Bogdan Filipič

6. Voice TRAN II: multilingual portable speech communicator for worrior in 21st century
Prof. Matjaž Gams

7. CIVaBiS - An integrated security biometrical system
Prof. Matjaž Gams

RESEARCH PROGRAM
1. Artificial Intelligence and Inteligent Systems

Prof. Matjaž Gams

NEW CONTRACTS
1. Analyses and design of the integrated platform

Telekom Slovenije d.d.
Prof. Gams Matjaž

2. Expert councelling for the introduction of tax advisor
Tax Administration of the Republic of Slovenia
Prof. Gams Matjaž
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VISITORS FROM ABROAD
1. Prof. Veljko Milutinović: Faculty of Electrical Engineering, University of Belgrade,

Serbia, 16–18 Febtuary 2006
2. Prof. Erkki Laitinen, Department of Mathematical Sciences, University of Oulu, Finland,

26 February – 2 March 2006

3. Prof. Dana S. Nau, University of Maryland, College Park, USA, 3–6 October 2006
4. Prof. Günter Rudolph, Department of Computer Science, University of Dortmund,

Germany, 8–10 October 2006
5. Madalin Stefan Vlad, Politehnica University of Bucharest, Romania, 28 May 2006
6. Prof. Marcin Paprzycki, dr. Maria Ganzha, Systems Research Institute, Polish Academy

of Science, Warsaw, Poland, 10–12 October 2006

STAFF
Researchers
1. Prof. Ivan Bratko*, Academician
2. Asst. Prof. Bogdan Filipič**
3.3.3.3.3. PrPrPrPrProf. Matjaž Gams**, Headof. Matjaž Gams**, Headof. Matjaž Gams**, Headof. Matjaž Gams**, Headof. Matjaž Gams**, Head
4. Dr. Tomaž Šef
5. Prof. Vladislav Rajkovič*
6. Dr. Marjan Špegel, retired 31. 12. 2006
Postdoctoral associates
7. Dr. Aleš Dobnikar***
8. Dr. Matija Drobnič***
9. Dr. Viljem Križman***
10. Dr. Aleksander Pivk***
Postgraduates
11. Andraž Bežek, M. Sc.

12. Andrej Bratko***, B. Sc.
13. Mitja Luštrek, B. Sc.
14. Domen Marinčič, M. Sc.
15. Tea Tušar, B. Sc.
Technical officers
16. Robert Blatnik, B. Sc.
17. Dr. France Dacar
18. Mitja Kolbe***, B. Sc.
19. Peter Reinhardt***, B. Sc.
Technical and administrative staff
20. Mitja Lasič
21. Liljana Lasič

* Full-time faculty member
** Part-time faculty member
*** Member of industrial or other organisation




