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Introduction to the department ELEC

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);

1  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 and non-linear 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 VXI-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 TEAMS OF THE DEPARTMENT ELEC: OVERVIEW OF
THE 4 TEAMS

1.2.1 Team A: Automatic Measurement Systems, Telecommunications and Laboratory
of Underwater Acoustics.

Identification of distributed systems
Incorporation of knowledge engineering in complex measurement problems

1 Application of information theory in data telecommunication by wire problems
(xDSL)

Modelling and Identification of transmission lines and wireless channels (LOS and NLOS)
Wireless local loop

Signal processing techniques related to measurement in Earth Science problems
Development of PC and PXI based instrumentation

Underwater acoustic studies

Environmental G.1.S. development

4G communication

= =4 4 -4 -4 _-—a _-—_a -2

Navigation techniques, including but not limited by, applications for Location Based
Services

 Positioning Techniques using the cellular network (focus on GSM)

 Proactive Location-based Services (LBS) using multiple positioning technologies.
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1.2.2 Team B: System ldentification and Parameter Estimation of Linear and Non-
Linear Systems
 Study and development of basic concepts on identification theory
Identification of linear and nonlinear concentrated and distributed systems
 Experiment design
 Time and frequency domain system identification
Development and distribution of a system identification toolbox
ldentification of time-varying systems
1.2.3 Team C: Applied Signal Processing for Engineering (ASPE)
f  Instrumentation setup contributions.
Instrumentation calibration contributions.
1 Modelling high frequency nonlinear systems
1.2.4 Team D: Medical Measurements and Signal Analysis (M2ESA)
 Development of customized measurement setups
 Pre/post - processing of medical measurement data
 User-friendly guidelines to accurate and practical signal analysis
 Customized linear and nonlinear modeling techniques for medical and high-frequency
applications
Address: Vrije Universiteit Brussel, Department ELEC, Pleinlaan 2,

Building K, 6™ floor, B-1050 Brussels, Belgium

Secretariat:
phone: +32 (0)2 629 29 47 or 27 67, e - mail: bhuygen@irexchange.vub.ac.be
Telefax: +32 (0)2 629 28 50 Ann.Pintelon@vub.ac.be

WWW-environment: http://wwwir.vub.ac.be/elec/
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1.3 THE ELEC FUTSAL TEAM

The mixed girls/boys ELEC futsal team was founded in September 2010, and sponsored by the

ELEC department. Some intensive recruiting and scouting work was necessary to get a very
motivated team together. The goal of the first season was to establish a good team spirit with the

support of our international supporter clan.

The lack of talent is abundantly compensated by the tremendous enthusiasm of the team. We
organized some training sessions in order to clarify the rules and possible tactics of the game. Only
one mistake later everyone knew which way the ball had to go. This resulted in some nice goals,
but sadly enough only one win up to now — a forfeit of the opponent. We expect that in the near

future more wins will follow now we established some team tactics, and our talent starts to develop.
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1.4 STAFF OF ELEC (STATUS 01/02/2012)

1.4.1 General Director

Johan Schoukens (head of the department) received both the degree of master in
electrical engineering in 1980 and the degree of doctor in engineering (PhD) in 1985
from the Vrije Universiteit Brussel (VUB), Brussels, Belgium.

From 1981 to 2000, Dr. Schoukens was a researcher of the Belgian National Fund for
Scientific Research (FWO-Vlaanderen) at the Electrical Engineering (ELEC) Department
of the VUB where he is currently a full-time professor in electrical engineering. His main
research interests include system identification, signal processing, and measurement
techniques. Dr. Schoukens has been a Fellow of IEEE since 1997. He was the recipient
of the 2002 Andrew R. Chi Best Paper Award of the IEEE Transactions on
Instrumentation and Measurement, the 2002 Society Distinguished Service Award from
the IEEE Instrumentation and Measurement Society, and the 2007 Belgian Francqui
Chair at the Université Libre de Bruxelles (Belgium). Since 2010, he is a member of
Royal Flemish Academy of Belgium for Sciences and the Arts. In 2011 he received a
Doctor Honoris Causa degree from the Budapest University of Technology and
Economics (Hungary).

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

1.4.2 Team A: Automatic Measurement systems, Telecommunications and Laboratory
of Underwater Acoustics

Leo Van Biesen (coordinator of team A) 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

Hernan Cordova was born in Guayaquil, December 19, 1977. In October 1999 he
obtained graduated as a Bachelor of Science in Electrical Engineering at the Escuela
Superior Politecnica del Litoral (ESPOL), Guayaquil. In august 2004, he finished at the
same university a master degree program in Tele-communications Management. Since
september 2004, he is going towards the PhD at the ELEC department being supervised
by Prof. Van Biesen. His main interests are: Digital Signal processing and Fixed and
Mobile Wireless Communications.

e-mail: Hernan.Cordova@philips.com
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Carine Neus was born in Anderlecht, Belgium, on March 16, 1983. She graduated

as an Electrical Engineer (Burgerlijk Elektrotechnisch Ingenieur), option
Telecommunication in July 2004 at the Vrije Universiteit Brussel. Carine joined the
department ELEC as a research assistant in October 2004 and obtained her PhD in
March 2011.

She is currently working as a post-doctoral researcher at ELEC.

Her main research interest is on the modelling of telephone lines and the estimation of
the channel capacity of xDSL lines (ADSL, VDSL,...).

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

Taka Yoshizawa was born in Nagoya, Japan, on 22nd April, 1961.

He has total of 24 years of industry experience, much of it in 2G/3G cellular
infrastructure product design and development at Motorola in the US, where he gained
experience in most of the engineering work involved with the lifecycle of mobile
infrastructure system. After moving to Belgium in 2006, he joined Technicolor (former
Thomson) in Edegem as a System Architect for the femtocell project. Since 2011, he is
a Senior System and Standard Engineer at Ubiquisys Ltd in the UK. Since 2007, he has
been actively contributing to 3GPP, Broadband Forum, and Femto Forum for femtocell
related standardization activities. In 2009, he won the inaugural Femto Forum Award for
the recognition for his contribution to femtocell standardization. He has filed ~10
patents (most of them still pending) in both US and Belgium for telecom related
technologies.

He has a BS degree of Information and Computer Science from Georgia Institute of
Technology and an MS Telecommunication from Southern Methodist Univ. in 1992 and
2002, respectively. He is currently pursuing Ph.D. under the guidance of Prof. Van
Biesen. His research interest is next generation mobile technology, such as Relay Node,
Heterogeneous Network, and Femtocell.

Email: tyoshiza@vub.ac.be

1.4.3 Team B: System ldentification and Parameter Estimation of Linear and
Nonlinear Systems

Johan Schoukens (head of the department) received both the degree of master in
electrical engineering in 1980 and the degree of doctor in engineering (PhD) in 1985
from the Vrije Universiteit Brussel (VUB), Brussels, Belgium.

From 1981 to 2000, Dr. Schoukens was a researcher of the Belgian National Fund for
Scientific Research (FWO-Vlaanderen) at the Electrical Engineering (ELEC) Department
of the VUB where he is currently a full-time professor in electrical engineering. His main
research interests include system identification, signal processing, and measurement
techniques. Dr. Schoukens has been a Fellow of IEEE since 1997. He was the recipient
of the 2002 Andrew R. Chi Best Paper Award of the IEEE Transactions on | \\
Instrumentation and Measurement, the 2002 Society Distinguished Service Award from | \
the IEEE Instrumentation and Measurement Society, and the 2007 Belgian Francqui \
Chair at the Université Libre de Bruxelles (Belgium). Since 2010, he is a member of

Royal Flemish Academy of Belgium for Sciences and the Arts. In 2011 he received a

Doctor Honoris Causa degree from the Budapest University of Technology and

Economics (Hungary).

Phone: +32 (0)2 629 29 44
e-mail: Johan.Schoukens@vub.ac.be
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Péter Zoltan Csurcsia was born in Budapest, Hungary, on 17.05. 1985.

He obtained his Bachelor of Engineering diploma (BEng in EE, summa cum laude) and
his Technical Teacher diploma (Ed in EE, summa cum laude) from Budapest Tech in
2007 and 2008. Parallel with Electrical Engineering he studied technical informatics at
Budapest Tech between 2004 and 2008. From 2008 he was a student at the Budapest
University of Technology and Economics (BUTE) and at Vienna University of Technology.
He graduated in MSc in Embedded Systems and in Applied Informatics (MSc, summa
cum laude) in 2010. Now, he is a doctoral student at the BUTE (his advisor Prof. Dr.
Istvan Kollar) and at the Vrije Universiteat Brussel (with Prof. Dr. ir. Johan Schoukens).
He worked as an IT Teacher from 2006-2010 and as a Program/Web designer.

D/
His research interests cover the topics of system identification, digital signal processing, ?

software and and internet technologies.
Phone: +32 (0)2 629 29 46
e-mail: peter.zoltan.csurcsia@vub.ac.be

Egon Geerardyn was born on April 15th, 1988 in Jette (Brussels), Belgium. He
graduated as an Electrical Engineer in Electronics and Information Theory (profile
Measurements, Modelling and Simulations) in 2011 at the Vrije Universiteit Brussel. In
October 2011 he joined the department ELEC as a PhD student. His main interests
comprises system identification of linear and nonlinear systems, workflow automation
and Linux.

Phone: +32 (0)2 629 28 44
e-mail: Egon.Geerardyn@vub.ac.be

Michel Gevers was born in Antwerp, Belgium, in 1945. He obtained an Electrical
Engineering degree from the Université Catholique de Louvain, Belgium, in 1968, and a
Ph.D. degree from Stanford University, California, in 1972. He holds a Honorary Degree
from the Vrije Universiteit Brussel and the University of Linkdping, Sweden, and a few
other titles. He has been President of the European Union Control Association (EUCA)
from 1997 to 1999, and Vice President of the IEEE Control Systems Society in 2000 and
2001. Between 1990 and 2010 he has been the coordinator of the Belgian
Interuniversity Network DYSCO (Dynamical Systems, Control, and Optimization) funded
by the Federal Ministry of Science. His research interests are in system identification and
its interconnection with robust control design, optimal experiment design, data-based
control design, optimal control and filtering, and realization theory. He has published
about 250 papers and conference papers, and two books: "Adaptive Optimal Control -
The Thinking Man's GPC", by R.R. Bitmead, M. Gevers and V. Wertz (Prentice Hall,
1990), and "Parametrizations in Control, Estimation and Filtering Problems: Accuracy
Aspects", by M. Gevers and G. Li (Springer-Verlag, 1993). Currently he is 20% active at
the department ELEC as Professor emeritus.

Phone: +32 (0)2 629 29 42

e-mail: Michel.Gevers@uclouvain.be

Jan Goos was born in Geel (Belgium) in 1986. He graduated from the Katholieke
Universiteit Leuven as an engineer in Computer sciences (Artificial Intelligence) in 2009
and in Mathematical Engineering in 2011. In October 2011 he joined the department of
ELEC as a PhD student. His main interests are the measurement and modeling of Linear
Parameter Varying (LPV) systems, but he also loves non-linear dynamics.

Phone: +32 (0)2 629 29 46
e-mail: Jan.Goos@vub.ac.be
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