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1. Introduction to the department

ELEC

1.1 INTRODUCTION TO THE LONG TERM STRATEGY OF THE
DEPARTMENT ELEC

‘ELEC’ stands for “Fundamental Electricity and Instrumentation” (in Dutch: “Algemene Elektriciteit en
Instrumentatie”) and the name corresponds to the educational and research tasks and objectives of
the department. The main research activity of the department is the development of new
measurement techniques using advanced signal processing methods, embedded in an identification
framework. When we make a measurement, we have to make a number of decisions: firstly a model
for the considered part of reality is proposed (e.g. for a resistance measurement Ohm’s law can be
selected, describing the relation between the voltage across the resistor and the current through it);
next a number of measurements is made (e.g. a number of current and voltage measurements);
finally the quantities of interest are extracted from these measurements by matching the model to
the data. Often an intuitive approach is used. However, in the presence of measurement errors this
can lead to a very poor and even dangerous behaviour: the user wouldn't remark that something is
going seriously wrong. This is the major motivation for the development of the identification theory.
It offers a systematic approach to ‘optimally’ fit mathematical models to experimental data,
eliminating stochastic distortions as much as possible. As such it can be considered as the modern
formulation of the measurement problem, and for that reason the identification approach is the “fil

rouge” in most of the activities of the department.

Each measurement (or identification session) consists of a series of basic steps:
{  Collect information about the system;
Select a (non) parametric model structure to represent the system;

Select the model parameters to fit the model as well as possible to the measurements (this

requires a “goodness of fit” criterion);

{  Validate the selected model.

Most of the research activities of the department are related to one of these problems, but this does

not narrow our focus. At this moment we deal with a very wide scope of application fields:
Systems covering the frequency range from a few MHz up to 50 GHz,
{  Linear systems, non-linear systems and time varying systems

 Lumped systems and distributed systems.
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We applied the measurement and modelling techniques to the identification of electrical machines
(frequency range 0.01 Hz till 1 kHz, linear models, 2 inputs and 2 outputs), mechanical vibrating
systems (frequency range below 5 kHz, linear or non-linear, up to 2 inputs/2 outputs), electronic
circuits and filters (frequency range up to 5 MHz, linear and non-linear models, single input/single
output or multiple input/multiple output), underwater acoustics (frequency range up to a few MHz, 1
input and 2 outputs), distributed systems (telecommunication lines, up to a few hundreds MHz),
microwave applications (frequency range up to 50 GHz, non-linear, 6-port measurements). Since a
few years we apply those methods also to the analysis of biological samples used as records of global
climate change. For some of these applications the efforts are focused on the development of new
measurement instruments (measurement of telecommunication lines, non-linear microwave
analyser), for others we focused completely on the development of new data processing and

modelling techniques, or even worked on the underlying fundamental theoretical aspects.

To cover this wide application range, we make use of an extensive measurement park. Most of it
nowadays consists of VXIl-or PXl-based data-acquisition systems, although we have also some
classical instruments like network and spectrum analysers. All these instruments are computer

controlled in a Matlab™ environment.

1.2 RESEARCH TOPICS OF THE DEPARTMENT ELEC (2016)

Telecommunication: applications

System identification and parameter estimation of linear, nonlinear and time varying

systems
{ ldentification of time- and parameter-varying systems
Experiment design
{  Time and frequency domain system identification
{  Structured Low-rank approximation
 Modelling high frequency nonlinear systems
 High frequency design and characterization

Medical Measurements and Signal Analysis
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1.3 THE ELEC FUTSAL TEAM

The mixed girls/boys team was founded in 2010, sponsored by the ELEC department. It quickly
became clear that some practice might come in handy, and the weekly ELEC futsal training sessions

were born. Everyone was and is welcome to join, and we only play the sport to have some fun.

Over the years, ELEC was complemented with some fine new Phd. students, who were not completely
tired and fat yet. The combination with the weekly training sessions allowed our team to rise from

the very bottom of the competition to at least an above-average rating. Practice makes perfect!

Also, it turns out ice cream is a pretty good motivator...
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1.4 STAFF OF ELEC (ACTIVE MEMBERS SINCE 01/01/2017)

1.4.1 General Director of the dept. ELEC

Leo Van Biesen was born in Elsene, Belgium, on August 31, 1955. He received the degree of
Electro-Mechanical Engineer from the Vrije Universiteit Brussel (VUB), Brussels in 1978, and the
Doctoral degree (PhD) from the same university in 1983. Currently he is a full senior professor. He
teaches courses on fundamental electricity, electrical measurement techniques, signal theory,
computer-controlled measurement systems, telecommunication, underwater acoustics and
Geographical Information Systems for sustainable development of environments. His current
interests are signal theory, modern spectral estimators, time domain reflectometry, wireless local
loops, xDSL technologies, underwater acoustics, and expert systems for intelligent instrumentation.
He has been chairman of IMEKO TC-7 from 1994-2000 and President Elect of IMEKO for the period
2000-2003 and the liaison Officer between the IEEE and IMEKO. Prof. Dr. Ir. Leo Van Biesen has
been president of IMEKO until September 2006. He is also member of the board of FITCE Belgium
and of USRSI Belgium.

Phone: +32 (0)2 629 29 43
e-mail: lvbiesen@vub.ac.be

1.4.2 Professor members of the dept. ELEC

Ivan Markovsky obtained Ph.D. in Electrical Engineering from the Katholieke Universiteit Leuven in
2005. Since then, he is teaching and doing research in control and system theory at the School of
Electronics and Computer Science (ECS) of the University of Southampton and the Department of
Fundamental Electricity and Instrumentation (ELEC) of the Vrije Universiteit Brussel, where he is
currently an associate professor. His research interests are structured low-rank approximation,
system identification, and data-driven control, topics on which he has published 70 peer-reviewed
papers, 7 book chapters, and 2 monographs. He is an associate editor of the International Journal of
Control and the SIAM Journal of Matrix Analysis and Applications. In 2011, Ivan Markovsky was
awarded an ERC starting grant on the topic of structured low-rank approximation.

Phone: +32 (0)2 629 29 79
e-mail: lvan.Markovsky@vub.ac.be

Rik Pintelon was born in Gent, Belgium, on December 4, 1959. He received a master's degree in
electrical engineering in 1982, a doctorate (PhD) in engineering in 1988, and the qualification to
teach at university level (geaggregeerde voor het hoger onderwijs) in 1994, all from the Vrije
Universiteit Brussel (VUB), Brussels, Belgium. In 2014 he received the degree of Doctor of Science
(DSc) from the University of Warwick (UK) for publications with the collective title “Frequency
Domain System ldentification: A Mature Modeling Tool”. From 1982 to 1984 and 1986 to 2000, Dr.
Pintelon was a researcher with the Belgian National Fund for Scientific Research (FWO-Vlaanderen)
at the Electrical Engineering (ELEC) Department of the VUB. From 1984 to 1986 he did his military
service overseas in Tunesia at the Institut National Agronomique de Tunis. From 1991 to 2000 he
was a part-time lecturer at the department ELEC of the VUB, and since 2000 he is a full-time
professor in electrical engineering at the same department. Since 2009 he is visiting professor at the
department of Computer Sciences of the Katholieke Universiteit Leuven, and since 2013 he is a
honorary professor in the School of Engineering of the University of Warwick. His main research
interests include system identification, signal processing, and measurement techniques. Dr. Pintelon
is the coauthor of 4 books on System ldentification and the coauthor of more than 200 articles in
refereed international journals. He has been a Fellow of IEEE since 1998. Dr. Pintelon was the
recipient of the 2012 IEEE Joseph F. Keithley Award in Instrumentation and Measurement (IEEE
Technical Field Award).

Phone: +32 (0)2 629 29 44

e-mail: Rik.Pintelon@vub.ac.be

Yves Rolain (1961, Belgium) received the Electrical Engineering (Burgerlijk Ingenieur) degree in
July 1984, the degree of computer sciences in 1986, and the PhD degree in applied sciences in 1993,
all from the Vrije Universiteit Brussel (VUB), Brussels, Belgium. He is currently a research professor
at the VUB in the department ELEC. He became a fellow of the IEEE in 2006 and received the IEEE
1&M Society award in 2005. His main interests are microwave measurements and modelling, applied
digital signal processing and parameter estimation / system identification.

Phone: +32 (0)2 629 29 44
e-mail: Yves.Rolain@vub.ac.be













































































































































































































































































































































































































