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Basically, how to represent the reality in the virtual space as
mathematical model based on measurements:

Identification
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MODELING




How to excite the system in order to
get the most information possible?

Can contain also optimization.

Select the best input signal

agnitude, shape and frequency)

EXPERIMENT DESIGN



Perform the activity that is needed to gather the

data for identification and validation.
Highly process dependent task.

Physical measurements.
- Big-data analysis.
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EXPERIMENT



The frontline application of numerical mathematics

Classical parameter estimation using least squares for dynamic
systems in time- and frequency domain.
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OPTIMIZATION




Check if the model behaves similarly
(witihin an error range of accaptance)
as the reality does.

This step contains simulation of the
estimated model based on
al data gathered on the
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White-box vehicle model identification

Linear and nonlinear vehicle model in state-space form. These
models are used to simulate dangerous vehicle movements.

Autonomous Driving Controllers and algorithms developement

vehicle-fixed
axis sy
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Permanent magnet synchronous motor parameter
identification for motor control purposes:

Electro-mechanical steering system model identification.

White-box linear and nonlinear
White-box vehicle model identification
e model identification
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Development and maintenance of the numerical
optimization tools (bypassing matlab toolboxes)

Performing identification, controller design and
optimization.

Processing the obtained simulation results.

Analyitycal investigation of every aspects of the system:
> dies for controller and function design.

> e system behavior.

WHERE A MATEMATICIAN CAN
ENTER INTO THIS PICTURE
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Equations of the nonlinear system LPV model

x=A,,y(p)x + B,(p)u
y = Cva(p)x + DLPV(p)u
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« 11 operating points are selected: [— Priie

« 4x2 MIMO black-box local LTI models are
estimated by using a subspace-based technique;

« The estimated models are validated locally (BFT
%);

e-box 2x2 MIMO LPV model is estimated by
omain interpolation method
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Concatenation of the black-box LTI models.

Forzen LPV model.
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GLOBAL VALIDATION

Rea,l a,nd analytlcal model outputs - BFT = 73.76 %

—Mode] output
- - =System output

Rea,l a,nd ana,lytlca,l model outputs - BFT = 93.22 %

—Model c:-utput
- -System c:-utput




L. Liung: System Identification: Theory for the user

P. Van Overschee, B. de Moor: Subspace identification for
linear systems

R. Toth: Identification and Modeling of Linear Parameter-
Varying Systems

D. Luenberger: Optimization by vector space methods

D. Vizer: Application of the H.-norm for the identification of
iInear time-invariant and linear parameter-varying models, Ph.D

ourse on system

FURTHER READING


https://epdf.pub/system-identification-theory-for-user.html
https://books.google.de/books?hl=en&lr=&id=39ziBwAAQBAJ&oi=fnd&pg=PR11&dq=P.+Van+Overschee,+B.+de+Moor:+Subspace+identification+for+linear+systems+pdf&ots=U4a4P5g6om&sig=1T-1Pz1oOy17iUbwhtkS4e3Uqw4&redir_esc=y#v=onepage&q&f=false
https://pdfs.semanticscholar.org/d474/63afceceaf1fa469750aafae0fca8c723534.pdf
http://math.oregonstate.edu/~show/old/142_Luenberger.pdf
https://repozitorium.omikk.bme.hu/bitstream/handle/10890/1483/ertekezes.pdf?sequence=2&isAllowed=y
https://www.it.uu.se/edu/course/homepage/systemid/vt12/ch1.pdf
https://epdf.pub/queue/system-identification0767a946894eb787c5d46746c55e68c451652.html
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