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System identification

Bart De Moor
KU Leuven 
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• The three famous Automatica papers and their
impact 
o Behaviors

o Exact modelling

o Approximate modeling

• Remembering Jan 
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1983: First encounter

• What are data/measurements/observations ? 

• What are models ? Deduction, induction, inspiration

• What is noise ? 

• What are statistical assumptions worth ? 

• What are stochastic systems ? 

• Kalman: the Frisch scheme

• Least squares

• Mathematical rigor; accuracy and precision
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From conic sections to centripetal 
forces  and states 

Kepler’s laws:

Law 1: Orbit is ellips with Sun in focus

Law 3: 

Law 2: Radius vector sweeps out 
equal areas in equal time 
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Exact subspace identification
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William van Occam (1290-1349):

“Entia non sunt multiplicanda praeter necessitatem”

(Wezensbegrippen moeten niet onnodig vermeerderd worden) 

Simpler explanations of the same phenomenon are preferable over 

complicated ones

Reality is just another model 



Subspace identification

• Subspace identification = Jan Willems + numerical linear
algebra (SVD, QR, EVD)   

• “The development of subspace

identification methods is the most

exciting thing that has happened

to system identification the last 5

years or so.” 

Lennart Ljung, ERNSI, LLN, 1993
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The toolbox provides identification
techniques such as maximum likelihood, 
prediction-error minimization and
subspace system identification. 
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Process industry 

Power  

Oil exploration

Mechatronics

Civil Engineering 

Telecommunications

Biomedical SP
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Festschrift Okko Bosgra: Linear systems in discrete time

Festschrift Alberto Isidori: System Interconnection
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Festschrift Keith Glover



Misfit, complexity, latency
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Stochastic systems

• Akaike

• Caines, Lindquist, Picci, etc…. 
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IEEE Transactions on Automatic Control 
Volume 58, pages 406-421, 2013 
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Jan the mentor

• For generations of PhD, masters and undergraduate students

• Icon for the Systems and Control community, in the 
Netherlands, Europe and overseas

• Advisor of 72 Master’s Theses 

• Mathematical genealogy

• http://genealogy.math.ndsu.nodak.edu/id.php?id=49680

• 23 PhD students: From Keith Glover (1973) to Bart Van Luyten 
(2003) 

• http://homes.esat.kuleuven.be/%7Ejwillems/Curriculum.html#
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http://genealogy.math.ndsu.nodak.edu/id.php?id=49680
http://homes.esat.kuleuven.be/~jwillems/Curriculum.html
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Keith Glover, Madhu Belur, Siep Weiland, Arjan van der Schaft, Henk 
Nijmeijer, Harry Trentelman, Jan Willem Polderman; second row: Tommaso
Cotroneo, Paolo Rapisarda, Paula Rocha, Fabio Fagnani, Berend Roorda, 
Christiaan Heij, Tonny ten Dam. 

1999

60th 
birthday



Jan the scholar
• One of the founding fathers of mathematical system 

theory; pursuer of system theoretic paradigms; helped

shaping the field 

• Huge contributions to the field of systems and control, as 

a scientist and an organizer

• Many people benefitted from his vision and personal 

perspective

• Critical but positive and constructive thinker

• Unique mix of creativity, associative power, ability for

deep insights that he loved to share 

• Responsibility and dedication, true scholar

• Argued with energy but also listened empathically

• Perfectionist care for rigor and details  

• ‘Science should be left to scientists, not to administrators’ 
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Jan the friend
• ‘Un grand monsieur’ 

• Cheerful, enthusiastic, inspiring

• Wonderful, considerate and animated

• Unquenchable amount of scientific and intellectual energy 

• Charisma (‘the ‘X’-factor)

• Natural charm and skills in 

diplomacy and persuasion

• Talented story teller

• Enjoyed company with

good glass and meal 7/8/2014 38



Remembering Jan  
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It is hard to imagine a world without Jan Willems. 

But he is not far away. 

When you read him, you hear him speak. 

When you understand him, you feel the mentor. 

When you cite him, you will remember him. 

The products of his scientific activity,

the way he shaped our field of systems and control, 

his influence on the scientific taste and thinking, 

of generations of students,

will remain for ever. 
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http://janwillems-memoriam.net
http://homes.esat.kuleuven.be/~jwillems/

Bedankt, Jan 

Thank you, Jan 

http://janwillems-memoriam.net
http://homes.esat.kuleuven.be/~jwillems/

