A Study on Adopting Symmetric Control System in Active Suspension Equipment
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ABSTRACT

This paper proposed a theoretic numerical modelling in control system design to analyze active suspension equipment by adopting
minimum phase system theory. Recent in the field of suspension system design it is general to adopt active control scheme for stiffness and
damping, and connection with other vehicle stability control equipment is also intricate, it is required for control systemn scheme to design more
robust, higher response and precision control equipment. Transfer matrices of system with collocated sensors and actuators are symmetric. The
symmetry is independent of the entities of mass, damping, or stiffness matrices, and is a non parametric nature. From this point of view,
symmetric robust control system is analyzed and designed in this paper. Numerical example is shown for validity of robust control system
design.
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E 1. ~y-iteration 22}

Table. 1. Results of ~-iteration

Test bounds: 0.0000 < gamma <= 10.0000

ganma hamx_eig xinf_eig hamy.eig yinf_eig nrho_xy p/t
10,000 2.4e-002 1.9e-010 2.Be-002 0.0e+000 0.0008 P
5.000 2.4e-002 1.9e-0%0 2.8e-002 0.0e+000 0.0032 »p
2.500 2.4e-002 1.9e-010 2.8e-002 0.0e+000 0.0128 p
1,280 2.4e-002 1.9e-010 2.8e-002 0.0e+000 0.0528 »
0.625 2.3e-002 1.9-010 2.7e-002 0.0e+000 0.2435 p
0.313 1.6e-015¢ s++4s4+ 2.6e-002 0.0e+000  #2er#x f
0.469 2.3e-002 1.9e-010 2.7e-002 0.0e+000 0.5277 p
0.391 2.2e-002 1.9e-010 2.7e-002 0.0e+000  1.0668% f

Gamna value achieved: 0.4688
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Fig. 2. Bode frequency response of plant
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Fig. 3. Bode response of controller
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Fig. 4. Impulse disturbance response

Sgolth 1Y4s] A B Ao 2 BRI A 2
o] 5 4o Aol EHE nel EHE RS L4 3

V.2 E

B Aol 42 9] 1 2FA] 2 (quarter car model) 2]

113



TEALAAEAE g dAd AR A 2 NPNEAY] |

& AAE B9kt QAo A 2" o] Ao

20| st @3} Aoj&HAAE 4t A ut = #(Jung-Hyen Park)
=9 AE SR 9] EAA tete] AR

2o gjA o] 57] 9o 2 AL A5 T Shal YAE7] A g 83} F8at
ol 22@ 23 sl A dRo) He AL mo TSl A 2R F ek s A

St S A A8t} § st
-’Ff(] /\]giﬂoll\qﬁ_ Eo]-@] 7]7‘—4 \__ ]O'] 2_70;]13:}%—;“*])\?&}1;;}?}_3; }\]-

H, AN DA AT AN 2
sho] £ AT 4842 BeAth Aoj A
EZR (A o] AU AL, thAA A 2HE
A4AE 5 3 LAM°QNQT1QW

247

Z = S(Soon-Ho Kim)

ot 5 &3St} F kAt
T e 2 5383t 384
FAbh a2 23 53} 3 st
199813~ A} Al 2}ef 8t H

.
iy

ikl

U] EHL AT LDXAF 39 7 ZEHIE, B BA
HABRE &R, BEE (1999)

[2] E. I Ono, "A Study on the Integrated Control of
Automotive Dynamics”, Journal of Systems, Control and
Information, Vol. 49, No. 6, 2005, pp. 205-210

[3] J. H. Park “Combined Optimal Design with Minimum
Phase System”, Journal of Control, Automation, and
Systems Engineering, Vol. 10, No 2, 2004, pp. 192-196

* ARk AN, A3, H A4 A

174



