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AUTOMATION AND CONTROL E-2

Head:

Prof. Stanko Strmčnik

Basic and applied research

Research in the area of fault detection and isolation was focused

on robust detection of faults in systems instrumentation by making use

of simplified low-order process models. While simple to build, such

models can cause occasional false alarms. In order to avoid this

problem, effective statistical tests have been devised by making use of

stochastic descriptions of the modelling errors. This has resulted in

reliable detection of faults as early as in their initial stages.

In the area of process control and optimization, part of our

research was concerned with general purpose control methods.

Emphasis was placed on the development of algorithms for non-linear

and multi-model control, and the use of Gaussian processes for

mathematical modelling. The research was closely connected to the

work within the 5th FP projects MAC and ASPECT.

The second area of research in this area concerned control of

wastewater treatment processes. It was devoted to the design and

testing of control algorithms for a wastewater treatment benchmark.

For this problem, addressed in an international (COST) project, an

advanced multivariable predictive controller was designed (Fig. 1). The

controller uses a mathematical process model and, compared with

simple PI controllers, improves N-removal in wastewater. Advanced

control is also a research topic of the 5th FP project SMAC, where it will

be applied on a wastewater treatment plant at Domžale-Kamnik.

Research in computer integrated production took three directions.

In the field of software (domain) engineering, a model for a domain

is being designed and specifications of the ProcGraph notation, along

with its transformation into the program code, were established. A new

activity on the specifications for a domain specific metric for process

control software was also started.

The majority of activities within the area of computer based

management of industrial systems and processes was devoted to our

work on the 5th FP project VIP-NET. Here our group is participating in

the development of an on-line algorithm for batch scheduling in

process industries.

The third sub-area concerns non-technical aspects of control

technology. Here research was devoted to problems of economic

The Department of Computer Automation and Control is engaged in research,
development, applications and education in the area of control technology. These activities
are carried out in close cooperation with the Faculty of Electrical Engineering of the
University of Ljubljana and the engineering company INEA. The three institutions make a
consortium referred to as “Technology Vertical”, the aim of which is to merge expertise and
knowledge transfer in developing control technology. To further stimulate cooperation with
industry, a technology centre, referred to as the ConTech Centre, has been established
within the Department.

justification of control and

computer supported systems and

to the analysis of concepts,

methods and approaches which

would make the design and

implementation of systems more

acceptable for people at large.

R & D projects

Substantial effort has been devoted to the development of

advanced control algorithms for PLC’s. The work was carried out in the

frame of the 5th FP project ASPECT. Final users of the developed project

will be three SME’s from Slovenia, Bulgaria and Greece. The heart of

the product is a set of models, which are adapted on-line and contain crucial

information for setting parameters of the associated control algorithms.

As part of our long-term cooperation with the company INEA,

Ljubljana, we have, together with their engineers, finalized a complete

control system for extrusion blow moulding machines, which was

successfully tested and implemented at the BBM company in Berlin,

Germany. They intend to use our technology for building new machines

and also for the retrofit. The main contributions in the past year have

been new man-machine interface screens and highly optimised

communication between the PLC-CPU and the SPAC20 coprocessor.

A prototype system for quality end-tests of electrical motors was

developed for the company Domel, at Železniki. The core of the system

entails signal processing modules that generate features from vibro-

acoustic signals, voltage, current and commutation-induced

Our research and development activities have in the last
years spread beyond our traditional area of work. We have
therefore decided to change the name of the department
to “Department of Systems and Control”.

Figure 1: Structure of the predictive control of a waste-water treatment
benchmark
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electromagnetic disturbances. Besides reliable detection of motors

with unacceptable quality, the system is also able to identify root

causes for lower quality. We have also developed an accelerometer

interface, which helps to identify sources of vibration of the motors,

and a spark intensity meter, which improves the diagnostic procedure

for suction units. The innovative solution is patent pending at the

Slovenian Intellectual Property Office.

Other, smaller projects included development of a rule-based

algorithm for batch sequencing of a two stage suspension washing

process (for Cinkarna Celje, Celje d.d.); cooperation in preparing

requirements analysis and specifications for integrating an SW tool for

production scheduling into an existing information system

(Kovinoplastika Lož, d.d.); integration of ERP system with SCADA, and

development of a control system for a flexible pilot production line for

special glue production (for Mitol, d.d., Sežana).

Finally, three feasibility studies concerning computer integrated

production were carried out for the companies Svea d.d., Krasoprema

d.o.o. and Bohor d.o.o.

Figure 2: System for quality end-testing of electrical motors.

Education activities

We give lectures and practical courses at the Faculty of Electrical

Engineering, University of Ljubljana and the Polytechnic of Nova Gorica.

Members of the department also act as supervisors of M.Sc and Ph.D.

students. Special attention is given to post-qualification training for

engineers from industry. In 2002 four one-week courses were

organized. These activities were organized in close co-operation with

the Information Technologies Knowledge transfer Center at the Institute.

Some outstanding publications in the past three
years

1. Gregor Dolanc, Stanko Strmčnik, Janko Petrovčič. NOx selective

catalytic reduction control based on simple models. J. Process

control. [Print ed.], 2001, vol. 11, str. 35-51. 

2. Đani Juričić, Mina Žele. Robust detection of sensor faults by means

of a statistical test. Automatica (Oxf.). [Print ed.], 2002, vol. 38, pp.

737-742.

3. Damir Vrančić, Stanko Strmčnik, Đani Juričić. A magnitude

optimum multiple integration tuning method for filtered PID

controller. Automatica (Oxf.). [Print ed.], 2001, vol. 37, str. 1473-1479. 

4. Darko Vrečko, Nadja Hvala, Juš Kocijan. Wastewater treatment

benchmark : What can be achieved with simple control?. Water sci.

technol., 2002, vol. 45, str. 127-134.

The most important technological achievement in
the past three years

1. SPAC-20 – Co-processor for High-End Control and Special Process

Applications (J. Petrovčič, J. Grom, M. Štrubelj)
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9. Andrej Rakar, Đani Juričić
Diagnostic reasoning under conflicting data: the application of the transferable belief model
In: J. process control,  Vol. 12, pp. 55-67, 2002.
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11. Stanko Strmčnik
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SCIENTIFIC BOOK
1. Janko Petrovčič, Juš Kocijan

Praktični vidiki uporabe gradnikov v sistemih vodenja
1. izd., Ljubljana, Fakulteta za elektrotehniko, 2002.

PUBLISHED CONFERENCE PAPERS
Published Invited Conference Papers
1. Lena Martensson, Janko Černetič

IFAC 2002 milestone report on social impact of automatic
In: Plenary papers, survey papers and milestones, 15th Triennial World Congress of the
International Federation of Automatic Control, Barcelona, Spain, 21th-26th July, 2002, E.
F. Camacho, ed., L. Basánez, ed., J. A. de la Puente, ed., [S.l.], IFAC, 2002,  pp. 219-226.
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Published Conference Papers
1. Blaže Banko, Juš Kocijan

Uporaba Gaussovih procesov za identifikacijo nelinearnih sistemov
In: Zbornik enajste Elektrotehniške in računalniške konference ERK 2002: Portorož,
Slovenija, 23. - 25. september 2002, Baldomir Zajc, ed., Ljubljana, IEEE Region 8,
Slovenska sekcija IEEE, 2002,  Zv. A, pp. 323-326.

2. Uroš Benko
Application of sound analysis in diagnosing collector motors
In: Advances in supervision and control systems young generation viewpoint:
proceedings of the 3rd International PhD Workshop, October 1-4, 2002, Strunjan,
Slovenia, Andrej Rakar, ed., Ljubljana, Institut Jožef Stefan, 2002,  pp. 8-15.

3. Boštjan Čečko, Juš Kocijan, Igor Škrjanc
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Slovenija, 23. - 25. september 2002, Baldomir Zajc, ed., Ljubljana, IEEE Region 8,
Slovenska sekcija IEEE, 2002,  Zv. A, pp. 245-248.

4. Janko Černetič, Stanko Strmčnik, Dietrich Brandt
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In: Plenary papers, survey papers and milestones, 15th Triennial World Congress of the
International Federation of Automatic Control, Barcelona, Spain, 21th-26th July, 2002, E.
F. Camacho, ed., L. Basánez, ed., J. A. de la Puente, ed., [S.l.], IFAC, 2002,  pp. 155-166.

5. Benjamin Čokan, Juš Kocijan
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In: Soft computing and industry: recent applications, Rajkumar Roy, ed., New York,
Springer, 2002,  pp. 191-199.
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Shangri-La Hotel, Bangkok, Thailand, Piscataway, IEEE, 2002,  Zv. 2, pp. 1049-1054.
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In: Preprints of the 15th Triennial World Congress of the International Federation of
Automatic Control: 21st-26th July, 2002, Barcelona, Spain, E. F. Camacho, ed., L.
Basánez, ed., J. A. de la Puente, ed., [S.l.], IFAC, 2002, 7 pp.
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Modelling and design of process control software
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proceedings of the 3rd International PhD Workshop, October 1-4, 2002, Strunjan,
Slovenia, Andrej Rakar, ed., Ljubljana, Institut Jožef Stefan, 2002,  pp. 55-60.
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In: Proceedings(ARGESIM Report, no. 24), 4th MATHMOD Vienna, 4th IMACS Symposium
on Mathematical Modelling, February 5-7, 2003, Vienna University of Technology, Austria,
Inge Troch, ed., Felix Breitenecker, ed., Vienna, ARGESIM, 2003,  Vol. 2, pp. 776-784.

12. Meta Levstek, Olga Burica, M. Stražar, Nadja Hvala
Primerjava vzporednega delovanja pilotnih sistemov za odstranjevanje dušika
In: Zbornik referatov s posvetovanja, Slovenski kemijski dnevi 2002, Maribor, 26. in
27. september 2002, Peter Glavič, ed., Darinka Brodnjak-Vončina, ed., Maribor,
FKKT, 2002,  pp. 133-138.

13. Vardan Mkrttchian, Dietrich Brandt, Janko Černetič, Hasmik Yeranosyan
Framework for effective implementation of advanced technology in Armenia
In: Preprints of the 15th Triennial World Congress of the International Federation of
Automatic Control: 21st-26th July, 2002, Barcelona, Spain, E. F. Camacho, ed., L.
Basánez, ed., J. A. de la Puente, ed., [S.l.], IFAC, 2002, 6 pp.

14. Bojan Nemec
Testing of cross-country ski shoes using an industrial robot
In: Environmental ergonomics X: ICEE 2002, papers from the 10th International
Conference on Environmental Ergonomics, Fukuoka, Japan, September 23-27,
2002, [S.l.], ICEE, 2002,  pp. 511-514.

15. Andrej Rakar
Hybrid modelling of electrical motors for diagnostic purposes
In: Advances in supervision and control systems young generation viewpoint:
proceedings of the 3rd International PhD Workshop, October 1-4, 2002, Strunjan,
Slovenia, Andrej Rakar, ed., Ljubljana, Institut Jožef Stefan, 2002,  pp. 91-98.

16. Andrej Rakar
Mehko modeliranje elektromotorjev za potrebe odkrivanja napak
In: Zbornik enajste Elektrotehniške in računalniške konference ERK 2002: Portorož,

Slovenija, 23. - 25. september 2002, Baldomir Zajc, ed., Ljubljana, IEEE Region 8,
Slovenska sekcija IEEE, 2002,  Zv. A, pp. 299-302.

17. Iztok Špacapan, Juš Kocijan, Tadej Bajd
Vodenje invalidskega vozička z mehko logiko
In: Zbornik enajste Elektrotehniške in računalniške konference ERK 2002: Portorož,
Slovenija, 23. - 25. september 2002, Baldomir Zajc, ed., Ljubljana, IEEE Region 8,
Slovenska sekcija IEEE, 2002,  Zv. B, pp. 365-368.

18. Dejan Tinta
Vibration analysis of vacuum cleaner motors
In: Advances in supervision and control systems young generation viewpoint:
proceedings of the 3rd International PhD Workshop, October 1-4, 2002, Strunjan,
Slovenia, Andrej Rakar, ed., Ljubljana, Institut Jožef Stefan, 2002,  pp. 112-118.

19. Dejan Tinta
Odkrivanje napak na sesalnih enotah
In: Zbornik enajste Elektrotehniške in računalniške konference ERK 2002: Portorož,
Slovenija, 23. - 25. september 2002, Baldomir Zajc, ed., Ljubljana, IEEE Region 8,
Slovenska sekcija IEEE, 2002,  Zv. A, pp. 303-306.

20. Damir Vrančić
Tuning of decoupling controller by using MOMI method
In: Advances in supervision and control systems young generation viewpoint:
proceedings of the 3rd International PhD Workshop, October 1-4, 2002, Strunjan,
Slovenia, Andrej Rakar, ed., Ljubljana, Institut Jožef Stefan, 2002,  pp. 126-135.

21. Damir Vrančić, Ivan Ganchev, Đani Juričić
Tuning the cascade control systems by means of magnitude optimum
In: Conference proceedings, The 4th Asian Control Conference, September 25-27,
2002, Singapore, [Sigapore], Causal Productions, 2002,  pp. 2156-2161.

22. Damir Vrančić, Ivan Ganchev, Jukka Lieslehto
Tuning multivariable controllers by using magnitude optimum approach
In: Conference proceedings, The 4th Asian Control Conference, September 25-27,
2002, Singapore, [Sigapore], Causal Productions, 2002,  pp. 2162-2167.

23. Damir Vrančić, Juš Kocijan, Stanko Strmčnik
Improving PID controller disturbance rejection by means of magnitude optimum
In: Conference proceedings, The 4th Asian Control Conference, September 25-27,
2002, Singapore, [Sigapore], Causal Productions, 2002,  pp. 2140-2145.

24. Darko Vrečko, Nadja Hvala, Bengt Carlsson
Feedforward-feedback control of an activated sludge process-a simulation study
In: Enviro 2002: a unique approach to a unique environment, IWA 3rd World Water
Congress, 7-12 April 2002 Melbourne, Australia, [S.l., s.n.], 2002, 8 pp.

25. Darko Vrečko, Nadja Hvala, Samo Gerkšič
Prediktivno vodenje študijskega primera čistilne naprave z linearnim modelom
In: Zbornik enajste Elektrotehniške in računalniške konference ERK 2002: Portorož,
Slovenija, 23. - 25. september 2002, Baldomir Zajc, ed., Ljubljana, IEEE Region 8,
Slovenska sekcija IEEE, 2002,  Zv. A, pp. 201-204.

26. Sebastjan Zorzut, Giovanni Godena, Vladimir Jovan
Metodologija izgradnje sistema vodenja z uporabo integriranega sistema Siemens
Simatic PCS7
In: Zbornik enajste Elektrotehniške in računalniške konference ERK 2002: Portorož,
Slovenija, 23. - 25. september 2002, Baldomir Zajc, ed., Ljubljana, IEEE Region 8,
Slovenska sekcija IEEE, 2002,  Zv. A, pp. 285-288.

LECTURE - GUEST LECTURE AT FOREIGN
UNIVERSITY
1. Janko Černetič

Social impact of automation: invited talk
Waterford, Waterford Institute of Technology, 25 Sep. 2002.

PATENTS
Patent application
1. SI Patent pending No. 200200297

Spark Detector and Sparking Intensity Analyzer for Motors with Commutator,
Janko Petrovčič, Đani Juričić, Dejan Tinta
Jožef Stefan Institute, Ljubljana , Slovenia

2. Samo Gerkšič, et al. (24 authors)
Self-tuning controller for non-linear processes described by the set of local linear
models: PCT patent no. PCT/SI02/00029, 2002.

THESES
B. Sc. Theses
1. Nina Bizjak – Bajec: Feasibility study of supervisory control system for ceramic tiles

production process (Stanko Strmčnik)
2. Gregor Cundrič: Automatic control system for cement shipping (Juš Kocijan)
3. Boštjan Čečko: Assessment of velocity-based linearisation for sampled non-linear

control systems (Juš Kocijan)
4. Tomaž Kerin: Sensitivity function based PID controller tuning (Juš Kocijan)
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5. Bogdan Rojc: Personal computer based programmable logic controllers (Juš Kocijan)
6. Aljaž Stare: Biological wastewater treatment plant modelling and model evaluation

(Rihard Karba, Nadja Hvala)
7. Matjaž Zadravec: Design of velocity-based linearisation based multivariable control

system for combustion (Juš Kocijan)

M. Sc. Thesis
1. Iztok Špacapan: Fuzzy logic and haptic information based wheelchair control  (Juš Kocijan)

Ph. D. Thesis
1. Dejan Dragan: Modelling and identification of industrial process for the purpose of

fault diagnosis (Rihard Karba, Stanko Strmčnik)

MESS SUPPORTED RESEARCH
AND DEVELOPMENT GRANTS AND
CONTRACTS
1. System for electromotors final quality checking

Dr. Mina Žele
2. Industrialization of advanced control algorithms for PLC

Prof. Stanko Strmčnik

Research program
1. Computer automation and control

Prof. Stanko Strmčnik

INTERNATIONAL PROJECTS
1. Smart Control of Wastewater Systems

SMAC; EVK1-CT-2000-00056, 5. FP
EC; Nielsen, Krüger A/S, Søborg, Denmark
Dr. Nadja Hvala

2. Virtual Plant-Wide Management and Optimisation of Responsive Manufacturing Networks
VIP-NET; G1RD-CT-2000-00318, 5. FP
EC; Dr. George Zarkadas, Atlantis Consulting SA, Thessaloniki, Greece
Dr. Vladimir Jovan

3. Advanced Control Algorithms for Programmable Logic Controllers (PLCs)
ASPECT; IST-1999-56407 (CRAFT), 5. FP
EC; Dr. Zoran Marinšek, INEA d. o. o., Domžale, Slovenia
Prof. Stanko Strmčnik

4. Multi-Agent Control: Probabilistic Reasoning, Optimal Coordination, Stability Analysis
and Controller Design for Intelligent Hybrid System
MAC; HPRN-CT-1999-00107, (Research Training Network), 5. FP
EC; Dr. Roderick Murray-Smith, University of Glasgow, Department of Computing
Science, Glasgow, Great Britain
Prof. Juš Kocijan

5. Optimal Management of Waste - Water Systems
COST 624; EC
Dr. Nadja Hvala

6. Advanced Tools for Control and Monitoring of Complex Systems
Dr. Tatiana Guy, Institute of Information Theory and Automation, Prague, Czech Republic
Dr. Đani Juričič

7. Intelligent Hierarchical Control of Wastewater Treatment Plants
Prof. Robert E. King, Computer Technology Institute, Patras, Greece
Prof. Juš Kocijan

8. Optimal Control of Biological Wastewater Treatment Plants
Prof. Stefano Marsili-Libeli, University of Florence, Department of Systems and
Computers, Florence, Italy
Dr. Nadja Hvala

9. Nonlinear Model-based Condition Monitoring for Chemical and Process Industries
Dr. Katalin Hangos, Computer and Automation Research Institute, Hungarian
Academy of Sciences, Budapest, Hungary
Dr. Đani Juričič

10. Design and Application of Model-Based Fault Detection and Isolation to Thermal Processes
SLO-GER 2002/2
Prof. Rolf Isermann, Technische Universität Darmstadt, Darmstadt, Germany
Prof. Stanko Strmčnik
Prof. Drago Matko

NEW CONTRACTS SIGNED
1. Software for communication chain support

Inea Domžale
Dr. Janko Petrovčič

2. Integrated computer-based production management
Kovinoplastka Lož
Dr. Alenka Žnidaršič

3. Flexible technological line for production of special emulsions
Mitol Sežana
Dr. Vladimir Jovan

VISITORS FROM ABROAD
1. Dr. Pavel Ettler, COMPUREG, Pilzen, Czech Republic, 7.5.2002
2. Dr. Alexandra Grancharova, Norwegian University of Science and Technology,

Trondheim, Norway , 9.-29.6.2002
3. Dr. Marinus Nielsen, Krueger, Denmark, 20.-21.8.2002
4. František Jirkovski, Czech Academy of Sciences, Prague, Czech Republic, 7.10.2002
5. Arnold Engber, TU Darmstadt, Darmstadt, Germany , 3.-9.11.2002
6. Jurgen Schmitt, TU Darmstadt, Darmstadt, Germany, 3.-9.11.2002

ORGANIZATION OF CONFERENCES
AND MEETINGS
1. Modelling and simulation of control systems: continuing education (specialisation)

course in Control Technology, Ljubljana, February 11-15, 2002
2. Industrial control systems: continuing education (specialisation) course in Control

Technology, Ljubljana, April 8-12, 2002
3. Advanced control methods: continuing education (specialisation) course in Control

Technology, Ljubljana, July, 3-7, 2002
4. The  3rd International PhD Workshop, Strunjan, Slovenija, October, 1-4, 2002
5. Software for process control: continuing education (specialisation) course in Control

Technology, Ljubljana, October 14-18, 2002

STAFF
Researchers
1. Dr. Janko Černetič
2. Dr. Nadja Hvala
3. Dr. Vladimir Jovan
4. Asst. Prof. Đani Juričić
5. Prof. Rihard Karba*
6. Prof. Juš Kocijan**
7. Prof. Drago Matko*
8. Dr. Janko Petrovčič**
9. Prof. Stanko Strmčnik**, Head
10. Dr. Damir Vrančić
11. Prof. Borut Zupančič*
12. Dr. Mina Žele
Postdoctoral associates
13. Dr. Gregor Dolanc
14. Dr. Dejan Dragan
15. Dr. Samo Gerkšič
16. Asst Prof. Andrej Rakar**
17. Dr. Alenka Žnidaršič***
Postgraduates
18. Boštjan Hauptman, M. Sc.
19. Gregor Kandare, B. Sc.
20. Aljaž Stare, B. Sc.
21. Dejan Tinta, B. Sc.
22. Darko Vrečko, B. Sc.
23. Sebastjan Zorzut, B. Sc.
Technical officers
24. Giovanni Godena, B. Sc.
25. Dr. Zoran Marinšek***
26. Matjaž Šubelj, M. Sc., pause 31.12.1998
Technical and administrative staff
27. Janez Grom
28. Maja Janežič
29. Miroslav Štrubelj

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




