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Basic and applied research

In the area of process
diagnosis, part of our work was
devoted to robust detection of

Head:
Prof. Stanko Strménik

sensor faults by means of statistical
tests. This approach allows
relatively reliable detection of faults
despite the presence of modelling errors. Another key topic of interest
was mathematical modelling appropriate for use in process diagnosis.
Results confirmed that it is relatively easy to develop models that
enable reliable detection of faults. Isolation, however, requires much
more complex models, which must reflect the physical background of
the processes under consideration. Quite a substantial part of our
activity was devoted to tailoring the methods developed to meet
practical limitations, especially those related to fault detection in
thermal processes and electrical drives. It is important to mention that
many activities in the area of process diagnosis were carried out in
close cooperation with research groups from Germany, Czech Republic
and Hungary.

In the area of (model-based) process control and optimization,
research was concerned with general purpose control methods. Many
issues in predictive control, further refinements of the magnitude
optimum multiple integration (MOMI) tuning method for PID controllers,
and development of non-linear control algorithms have been
addressed. More specifically, the design of non-linear controllers,
combining fuzzy gain scheduling and velocity linearization, was
successfully applied within a 5FP project. Promising results were also
achieved in a case study related to the control of grinding mills in the
cement industry.

Part of the research was related to mathematical modelling,
simulation and control design for waste-water treatment processes, an
area that has been of interest for quite some time. Extensive
simulation studies were performed on mathematical models of the
Wastewater treatment plant Domzale-Kamnik. In addition, control
algorithms were developed for the benchmark problem, issued in an
international (COST) project. In this framework a feed-forward feedback
strategy was employed by using a simplified mathematical model of the
plant in the feed-forward path.

In the area of computer integrated production in process
industry, work has been progressing along three lines. The first regards
domain engineering, where a simple tool for automatic translation of
specifications into PLC code was developed. The second line focused
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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. These three institutions make a
consortium referred to as the “Technology vertical”, the aim of which is to merge expertise
with knowledge transfer. To further stimulate cooperation with industry, a technology centre,
referred to as the ConTech Centre, has been established within the Department.

on problems of scheduling in production processes. The emphasis was
on appropriate problem formulation and analysis of usability of the
existing scheduling tools. The third line addressed non-technical

Fle Edt Tooks Window Help

=101 x|

= SP OV WY Audo mode PAEE Sove LKDB| b i |
=3 Fore | F GanSch [ Gt 0 CF
I : ™ AuoTune = poc —I
pause | 1 11 ||— rr::zl.: I Flecsl 7 |
! | I o
Sve o 081 081 P8I pEl |
Tamo 10 gt d ogl peil 06! i _I—I [der Mode o
S T -..| T _Sioe model T O o [
Steady 04 04404 B 1 Recalmodd ||~ signal [ 1
oz2{l o2t FESC  DTCC HEND G M
olll [l Gl Ll em cFC E A Y‘_"" L]
7 ¥ D  PID2 « PD3 e N
I~ wakss
s Myoud Fopeedad  Speedadi
0m 04 0% Yl Y Y | W ResetOLA
SFy SFy
pitu[ 0 Sty AW SSv  sev0 I AddMF
Dty [ 0 Tune| Undo|  Sunc SPAMY| " regulstor Confim S5
1o 028 Experiment - FF gain aid. zcmm'
: e hf
I~ SmsFy Tuing  [Auo ;[—r—" o 2 Misgush |
I SmSFy  Configuation )| M/A Cond L Erter corfig
+ Figure No. 2 =101 x|

Be Bt Took Wi b
D& kAA/ 22D

Figure 1: Testing the prototype of the Run-Time Module containing advanced
control algorithms in a MATLAB environment

aspects of control technology. In particular, the role of “critical success
factors” in implementing control/automation technology projects was
extensively studied. A comprehensive study, including a historical
overview of activities and suggestions for new research orientations in
the area covered by IFAC TC “Social Impact of Automation” was carried out.

2001 marked the 15" anniversary of our department. We
are very glad that in this very year our co-worker Damir
Vranci¢ was awarded the JozZef Stefan Golden Emblem Prize
for his Ph. D. thesis, and that the Jozef Stefan Institute Roll
of Honour was awarded to one of our main industrial
partners Cinkarna, Celje.
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R & D projects

Our traditionally well developed cooperation with industry was even
intensified in 2001.

A substantial part of our activities was devoted to developing
products and tools for control systems. The bulk of the work was done
on advanced control algorithms in the frame of ASPECT - the 5FP
project (Fig. 1). Final users of the product will be three SME’s, one from
Slovenia, one from Greece and one from Bulgaria.

Cooperation with companies INEA and MITSUBISHI EUROPE in the
area of design and development of special-purpose HW and SW
modules progressed further. The emphasis was on development of new
and refinement of existing algorithms for controlling plastic extruders.

An important part of our work was focused on the design of
process supervision and control systems. These entail the
development of a supervision system for detecting faults on electrical
motors (for the company DOMEL, Zelezniki); developing control
systems in titanium dioxide production (for Cinkarna, Celje); enhancing
the control systems for PVA glues production (for MITOL, SeZana);
developing a supervision and fault detection system for the incineration
unit at a tyre plant (SAVA, Kranj) and developing a control system for a
stainless steel slitter line in ACRONI steel production plant (sub-
contractor of SIP-MOBIL, Sempeter) (Fig. 2).

In addition, two feasibility studies for the possible introduction of
control/information systems were performed, one for METAL company,
Ravne na Koroskem, and the other for IUV, Vrhnika.

Educational activities

Some members of the department give lectures and practical
courses at the Faculty of Electrical Engineering, University of Ljubljana
and the Polytechnic of Nova Gorica. They also act as supervisors of
M.Sc and Ph.D. students. Special care was dedicated to post-
qualification training for engineers from industry. In 2001, three one-
week courses were organized in close co-operation with the
Information Technologies Knowledge transfer Centre at the Institute.

Some outstanding publications in the past three
years

1. Gregor Dolanc, Stanko Strménik, Janko PetrovCic, NO, selective
catalytic reduction control based on simple models. J. Process
control. [Print ed.], 2001, vol. 11, pp. 35-51.

2. bani Jurici¢, Olaf Moseler, Andrej Rakar. Model-based condition
monitoring of an actuator system driven by a brushless DC motor.
Control Engineering Practice. [Print ed.], 2001, vol. 9, pp. 545-554.

3. Damir Vrangié, Stanko Strm¢nik, Bani Juri¢ié. A magnitude
optimum multiple integration tuning method for filtered PID
controller. Automatica (Oxf.). [Print ed.], 2001, vol. 37, pp. 1473-1479.

4. Darko Vrecko, Nadja Hvala, Jus Kocijan, Mario Zec. System
analysis for optimal control of a wastewater treatment benchmark.
Water sci. technol., 2001, vol. 43, pp. 199-206.
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Figure 2: Control system for a stainless steel slitter line

The most important technological achievement in
the past three years

1. SPAC-20 - Co-processor for High-End Control and Special Process
Applications (J. Petrovéic, J. Grom, M. Strubel))
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Computers in Mechanical Engineering (MCME 2001): Rethymno, Greece, July 8-15,
2001, Nikos Mastorakis, ed., [S.l.], WSES, IEEE, 2001, pp. 5181-5186.

Mina Zele, Pani Jurigié

Statisticni test za odkrivanje napak izvrSnega sistema

In: Zbornik desete Elektrotehniske in raunalniske konference ERK 2001, 24. - 26.
september 2001, Portoroz, Slovenija, Baldomir Zajc, ed., Ljubljana, IEEE Region 8,
Slovenska sekcija IEEE, 2001, Zv. A, pp. 271-274.

TECHNICAL REPORTS

1. B. Burkeljc, Giovanni Godena
Sistem vodenja kontinuirnega dela procesnega laboratorija
(IJS delovno porocilo, 8398), 2001.

2. Gregor Dolanc
Report on multifaceted model and knowledge database implemented in Matlab:
ASPECT project
(1JS delovno porocilo, 8454), 2001.

3. Gregor Dolanc, Samo Gerksi¢, Stanko Strménik, Jus Kocijan
Final run time module requirements: ASPECT project
(IJS delovno poroéilo, 8420), 2001.

4. Gregor Dolanc, Samo Gerksi¢, Stanko Strménik, Jus Kocijan, Damir Vranéic, Igor
Skrjanc, Saso Blazi¢, Mina Zele, Pani Juriéié, Mincho Hadjinski, Kosta Boshnakov,
Nikolinka Christova, Anna Stathaki, Robert King
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10.

11.

12.

13.

14.

15.

16.

17.

Specifications for RTM: ASPECT project

(1JS delovno porocilo, 8422), 2001.

Gregor Dolanc, Ju§ Kocijan, Damir Vranéi¢, Mincho Hadjinski, Kosta Boshnakov,
Nikolinka Christova, Anna Stathaki, Robert King

Specifications for control algorithms: ASPECT project

(JS delovno porocilo, 8421), 2001.

Samo Gerksi¢

Report on PCSA testing in Matlab and report on RTM testing in Matlab (ASPECT
project)

(IJS delovno poroéilo, 8495), 2001.

Samo Gerksic, Gregor Dolanc, Mincho Hadjinski, Nikolinka Christova, Ekaterina
Ivanova, Ivaylo Koleshanov

Report on supervisor and control performance monitor implementation in MATLAB
code: ASPECT project

(JS delovno porocilo, 8472), 2001.

Giovanni Godena, Matjaz Subelj, Peter Kosin, J. Lukag&, Tomaz Raznoznik, Pavel
BlagotinSek, Slavko Cankar, Vladimir Vrecko, Dejan Ketis, Z. Marcen
Predmesanije in razklop v podjetju Cinkarna Celje d.d.: specifikacija zahtev in funkcij
ter koncept sistema vodenja, verzija 3.0

(S delovno porocilo, 8251), 2001.

Vladimir Jovan

Ocena upravicenosti investicij v racionalizacijo porabe energije v Mitol d.d.

(JS delovno porocilo, 8351), 2001.

Vladimir Jovan, Marjan Rihar, Alenka Znidarsié

Ucinkovito informacijsko spremljanje in upravljanje proizvodnje v lesno-
predelovalnem podjetu

(Zakljuéno porocilo projekta), Pivka, Razvojni center za lesarstvo, 2001.

Jus Kocijan, Damir Vranci¢, Robert E. King, Anna A. Stathaki, Fotis N. Koumboulis,
Fotis Skiadas, Mincho Hadjinski, Ventsislav Asenov, Kosta Boshnakov

Report on control algorithm agents implementation in MATLAB code: ASPECT
project

(S delovno poro€ilo, 8471), 2001.

Bojan Likar, Jus Kocijan

Primerjava robustnosti dveh metod nelinearnega vodenja

(S delovno porocilo, 8474), 2001.

Borut Likar, Giovanni Godena, Ju$ Kocijan

Eksperimentalno okolje za vodenje podprocesa priprave plina v realnem ¢asu iz
okolja MATLAB-SIMULINK

(S delovno porocilo, 8463), 2001.

Andrej Rakar, Bani Jurici¢

Zgodnje odkrivanje napak na napravi Huetlin HKC 200/50 v Leku d.d.: moznostna
Studija

(1JS delovno porocilo, 8346-zaupno), 2001.

Stanko Strménik, Janko Cernetié

Kvantitativna analiza publiciranja na podrocju “Social impact of automation”
(IJS delovno poroéilo, 8465), 2001.

Damir Vranci¢, Janko Petrov€i¢, Bani Juri¢i¢, Stanko Strménik

Self-learning adaptive PLC controller (SLAP-C): library of modules

(S delovno porocilo, 8526, confidential), 2001.

Damir Vrancic¢, Janko Petrovéic, Bani Juri¢i¢, Stanko Strménik

Self-learning adaptive PLC controller: functional description

(1JS delovno porocilo, 8527, confidential), 2001.

PATENT
Patent granted

1.

Matjaz Mikos, Janko PetrovCi¢, Mojca Escorza Spazzapan

Postopek in naprava za merjenje elementov dinamike gibanja in sil, ki delujejo na
posamezne delce v naravnem okolju, zlasti v prodnatih plavinah v vodotokih
Ljubljana, Urad Republike Slovenije za intelektualno lastnino, 30.04.2001.

THESES

B.

1.
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Sc. Theses

Benjamin Cokan: The assessment of velocity-based linearization for non-linear
control and state observer (Jus Kocijan)

Miha Menard: Diagnostic system for a flue gas conditioning technological process
(Andrej Rakar)

Janez Petri¢: The comparison of optimisation methods for bilologjical wastewater
treatment plants modelling (Jus Kocijan)

Ale$ Regent: Airing and shading control of the greenhouse (Damir Vrancic)

JozZe Rotar: Requirements definition for a building security system (Ju§ Kocijan)
Sebastjan Zorzut: Realisation of a Control System for Gas separation Subprocess
using Siemens SIMATIC PCS7 Development Environment (Giovanni Godena)

Annual Report

M. Sc. Theses

1.

2.

Gregor Bavdaz: The optimisation of mill systems operation in cement industry (Jus
Kocijan)

Robert Marinsek: Human-centered design of information technology with an
example of human-machine interface for control of batch production (Janko
Cerneti¢, Stanko Strménik)

MESS SUPPORTED RESEARCH AND
DEVELOPMENT GRANTS AND
CONTRACTS

1.

System for Electromotors Final Quality Checking
Dr. Mina Zele

Research program

1.

Computer Automation and Control
Prof. Stanislav Strm¢nik

INTERNATIONAL PROJECTS

1.

Advanced Control Algorithms for Programmable Logic Controllers (PLCs)

ASPECT; IST-1999-56407 (CRAFT), 5. FP

EC; Dr. Zoran Marinsek, INEA d. o. 0., Domzale, Slovenia

Prof. Stanko Strménik

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. Jus Kocijan

Optimal Management of Waste - Water Systems

COST 624, 3311-01-837046

EC

Dr. Nadja Hvala

Analysis and Control of SBR Waste - Water Treatment Systems

Prof. Stefano Marsili - Libeli, University of Florence, Department of Systems and
Computers, Firence, Italy

Dr. Nadja Hvala

Intelligent Hierarchical Control of Wastewater Treatment Plants

Prof. Robert E. King, Computer Technology Institute, Patras, Greece

Prof. Ju$ Kocijan

Advanced Tools for Control and Monitoring of Complex Systems

Dr. Tatiana Guy, Institute of Information Theory and Automation, Prague, Czech Republic
Dr. Bani Jurici¢

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. bani Jurici¢

NEW CONTRACTS SIGNED

1.

Testing set-up “Krogograf”

Kolektor, d.o.o., Idrija

Dr. Vladimir Jovan

Prototype of a system for automatic control of electromotor’s quality
Domel, d.d., Zelezniki

Dr. Mina Zele

Control of metal sheet cutting line

Sip Mobil, d. 0. 0., Sempeter v Sav. dolini

Dr. Gregor Dolanc

Computer subsystem for final control of vacuum cleaner motor based on vibration
analysis

Domel, d. d., Zelezniki

Dr. Bani Juricié

VISITORS FROM ABROAD

1. King Robert, prof. dr., University of Patras, Greece, 11.1.2001
2. Stathaki Anna, dr., Computer Technology Institute, Athens, Greece, 11.1.2001
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9.

Dmitrii G. Luchinsky, dr., Department of Physics, University of Lancaster, Lancaster,
Great Britain, 12.4.2001

Juan Francisco Santa Pau Valls, Polytechnic University, Valencia, Spain, 9.7.-
18.8.2001

King Robert, prof. dr., University of Patras, Greece, 9.-14.7.2001

Stathaki Anna, dr., Computer Technology Institute, Atene, Greece, 9-14.7.2001
Valentine-Guy Tatiana, Czech Academy of Sciences, Prague, Czech Republic, 15.-
22.9.2001

Grancharova, Alexandra, dr., Bulgarian Academy of Sciences, Sofia, Bulgaria
26.9.2001

Palus Milan, dr., Czech Academy of Sciences, Prague, Czech Republic, 23.-
31.10.2001

10. Juelich Jutta, Mitsubishi Electric Europe, Rattingen, Germany, 11.-12.12.2001
11. Mischitz Peter, Mitsubishi Electric Europe, Rattingen, Germany, 11.-12.12.2001

ORGANIZATION OF CONFERENCES
AND MEETINGS

1.

2.

3.

Production management and information systems: continuing education
(specialisation) course in Control Technology, Ljubljana, February 12-16, 2001
Automation and information systems projects: continuing education (specialisation)
course in Control Technology, Ljubljana, April 9-13, 2001

organization of the “Multi-agent control: probabilistic reasoning, optimal
coordination, stability analysis and controller design for intelligent hybrid systems
Summer School”, Kranjska gora, September 16-21, 2001

Building blocks for computer automation: continuing education (specialisation)
course in Control Technology, Ljubljana, October 15-19, 2001

Annual Report

Department of Computer Automation and Control

STAFF

Researchers

1. Dr. Janko Cerneti¢

2. Dr. Nadja Hvala

3. Dr. Vladimir Jovan

4. Dr. Bani Juri¢i¢

5. Prof. Rihard Karba

6. Prof. Jus Kocijan**

7. Prof. Drago Matko*

8. Dr. Janko Petrov€ic**

9. Prof. Stanislav Strménik**, Head

10.
11.

Dr. Damir Vran¢i¢
Prof. Borut Zupang¢ic*

Postdoctoral associates

12.
13.
14.
15.
16.

Dr. Gregor Dolanc

Dr. Samo Gerksic**

Dr. Andrej Rakar**

Dr. Mina Zele

Dr. Alenka Znidarsic***

Postgraduates

17.

18.
19.
20.
21.
22.
23.

Dejan Dragan, M. Sc.

Bostjan Hauptman, M. Sc.

Gregor Kandare, B. Sc.

Dejan Tinta, B. Sc.

Dr. Marko Valjavec, left 01.09.2001
Darko Vre¢ko, B. Sc.

Sebastjan Zorzut, B. Sc.

Technical officers

24.
25.
26.

Giovanni Godena, B. Sc.
Dr. Zoran Marindek***
Matjaz Subelj, M. Sc., pause 31.12.1998

Technical and administrative staff

27.
28.
29.

*

*k

Janez Grom
Maja Janezi¢
Miroslav Strubelj

Full-time faculty member
Part-time faculty member

***Member of industrial or other organisation
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