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Model Reduction using Stochastical Balance Technique
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ABSTRACT

Recently, dynamic system has been enlarged and is exposed to various types of disturbance. Thus designing
controller for those dynamic system under random disturbance is not practically easy. As a result, the exact analysis
for the system which is exposed to various irregular disturbance is quite important. In order to perform analysis,
conventional BMR(Balanced Model Reduction) method is applied to moment equation in stochastic domain and reliable
reduced order system model has been obtained.
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Figl. Schematic of a two degree of freedom system
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Fig. 2 Conceptual Diagram of Model Reduction using
Stochastical Balance Technique
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4. Simulation
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Step Response of Original System and Reduced System
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Fig. 4 Step Response of Original System
and Reduced System
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Response of Displacement x2 (10x10)
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Fig. 5 Time Response: Original System vs. Reduced System
with/without Stochastic Controller
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Fig. 6 RMS response of Original System and Reduced System

with Stochastic controller

Fig. 69l 88 goolxe AJ~8 See RMS S
AZE g3t B ol Alojd

Al2®l S-S E3lo] Reduced System©] Original System 2]
SHE FEee A4S 4§ Ut

Azel s Aol Al
G goelne] BE R on Wy
ol S1A

E
= w0
9 A57E B BAEe o

A 2REE7e TAAS RYgelr] 938k Stochastical
Balance Techniques ©]-83ted 7|9 10x109] 22t &4
HAE Bg4s 3X32 Fa5t AEGeHS Tl 1

=

jutns

)
it

Aleke Stochastical Balance Techniques 2H¢13}7]

:\zr}rimlo_%'oﬁﬁﬁmﬁ
=
ne
2
S

v a7e aaushgae) o1 gA) dekl AT gehy
of o A Ao FYE Aow A A
WA=

[1] Jong-Bok Lee, Yun-Hyun Cho, Tae-Young Ji, Hoon Heo,
“Model Tracking Dual Stochastic Controller Design Under
Irregular Internal Noises”, Journal of Mechanical Science and
Technology, Vol. 20, No. 5, pp. 652-657, 2006.

[2] Yong-Kwan Kim, Jong-Bok Lee, Hoon Heo, “A Study
of Mode Selecting Stochastic Controller for a Dynamic
System under random vibration”, Journal of Mechanical
Science and Technology, Vol. 19, No. 10, pp.1846-1855,
2005.

[3] olF5, A&, e, 8] & “FEANIHES o83
AsA BAFF oAl AA", = &

=13, Al 157, Al 6%, pp. 757~763, 2005.

[4] Moore B.C., "Principal component analysis in linear
system : controllability, observability, and model reduction."
IEEE Trans. Automat. Cont, Vol AC-26, No. 1, pp.17-32,
1981.

[5] Laub A. J., "Computation of balancing transformation,"
Proc. JACC, San Francisco, CA, session FA8-E., 1980.

[6] Linder D. K., Babendreier J., and Hamdan A. M. A,
"Measures of controllability and observability and residues,"
IEEE Trans. Automat. Cont. Vol. AC-34, No. 6, pp. 648-650,
1989.

)
o SLE)S
S AEFe

oty



