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System identification

ÅEstimating dynamic models on the 

basis of noisy observations over time
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ÅDynamic cause-effect relationships described by 

(linear) ordinary differential equations (ODEôs)

ÅModels in physical structure or ñblack-boxò



System identification
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ÅOmnipresent/ubiquitous in many branches of 

science and technology

Åfrom econometrics to mechatronics, and

Åfrom medicine / disease treatment to robotics

Åfrom automotive systems to industrial processes 



System identification

G +

v

u y

ÅUse of models, for

Åunderstanding

Åprediction of future behaviour 

Åsimulation

Åindirect measurement / monitoring

Åcontrol

ÅModel-based control and optimization is the leading 

paradigm for the optimal operation of dynamical 

systems

ÅModel = knowledge base, 

stored structured information from the past
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A ñman-on-the-moonò example

ÅMoving mass 90 kg

ÅScan a wafer in 13 sec, 

0.13 sec per chip. 

ÅOverlay of around 2 nm.

https://youtu.be/jH6Urfqt_d4?t=2m29s

ASML Wafer scanner

https://youtu.be/jH6Urfqt_d4?t=2m29s


System identification ïthe birth

Proc. IFAC Symp. Self-Adaptive Control Systems,

Teddington, England, 1965
Karl J. Åström Torsten Bohlin

Rudolf Kalman
Effective construction of linear state-variable models from 

input-output functions.

Regelungstechnik, Vol. 14 (1966), 545-548. 



System identification

1974
Pieter Eykhoff

Goodwin and Payne (1977)
Graham Goodwin



System identification ïPrediction Error Approach

Lennart Ljung

(1987) (1999)



System identification 

Rik Pintelon and Johan Schoukens 

(2000,2012), Frequency domain approach



My own entrance into the field

Tibor Vamos Janos Gertler Laszlo Keviczky


