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Table 1 Mean square roots of vehicle responses with and without robust H,/H_ control

AP RSCR - 588l

Mean square roots

Perturbationcases (/) gz, (mm) 2,z (mm) u(N)
Am. =0 Uncontrolled 1.017 11.89 4.35 —_—

' Controlled 0.874 11.59 4.62 72.40

Am, = -30kg Uncontrolled 1.142 11.23 4.35 —_—

’ Controlled 0.975 11.13 4.68 77.71

Am, = +30kg Uncontrolled 0.919 12.51 4.36 —_—
Controlled 0.793 12.03 4.58 68.26

Am, = +70kg Uncontrolled 0.816 13.29 4.37 —_—

’ Controlled 0.708 12.61 4.53 63.99

®2 EHIEEESEEMEEREMESIRE

Table 2 Frequency — weighted mean square roots

of vertical body accelerations with and without robust H,/H_, control

Frequency — weighted mean square roots of z,

Perturbationcases
Uncontrolled (m/s?) Robust H,/H,, control( m/s>) Reduction
Am, =0 0.874 0.790 9.6%
Amg = -30kg 0.992 0.888 10.5%
Am = +30kg 0.782 0.712 9.0%
Am, = +70kg 0.686 0.629 8.3%

R3EHIEEERIEEN

Table 3 Maximum vehicle responses with and without robust H,/H_ control

Peak responses

Perturbationcases 5 (/) 5z, (mm)zn () u(N)
Am. =0 Uncontrolled 3.640 47.87 15.26 —_—
: Controlled 3.103 36.98 15.00 218.30

Am, = —30kg Uncontrolled 4.026 45.71 15.09 —_—
’ Controlled 3.439 34.91 15.00 240.03

Am, = +30kg Uncontrolled 3.314 48.43 15.37 —_—
’ Controlled 2.825 39.22 15.00 200. 25

Am, = +70kg Uncontrolled 2.928 50.69 15.37 —_—
’ Controlled 2.521 41.84 14.99 190. 18

VI3 ~ [£15 Syttt T 2R [ TIREEAE Am, = +70kg
[ 725 5 0 R ) g

BRI TRRAFE RR sl Be B m B () DR i Hh 28 250
B B YRR3R 5. 33rad/s 1 60. 58rad/s. A

FHEE, F 348 0 25 AR
T BRI R (R SGEE e T RS S AT AR AR
R SIHR LR R B3 I (B ER B A TRE Ay R (B A
I, M4 G ZhHE BE 34 07 AR A 1S R 5L bR |
[ 5 44 SO e 5 A — 3, BBl
T 205 AR A 1. 017m/s? T E BIE 42N 0.
874m/s* FRAK T 14. 1% ; % T3 b B A7 A3 K A8
5 (Am, = +70kg) BT, 42 T Aij F5 2 B 186 ) fin 2
YT MR 4 R 0. 816m/s” Fi1 0. 708m/s™, [EAIR T
13.2% . SWon T 3T e
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ROBUST H,/H_, CONTROL OF ACTIVE VEHICLE SUSPENSION
SUBJECTED TO PARAMETER UNCERTAINTIES*
Song Gang Lin Jiahao Wu Zhigang
(State Key Laboratory of Structural Analysis for Industrial Equipment ,
Faculty of Vehicle Engineering and Mechanics , Dalian University of Technology, Dalian 116023, China)
Abstract Based on the linear matrix inequality method, a new approach to the design of robust H,/H_, control-

lers for linear systems with parameter uncertainties was proposed. The parameter uncertainties considered were as-
sumed to be norm-bounded. By introducing a Lyapunov matrix to meet the H, and H, performance constraints
simultaneously for the resulting closed-loop system, the robust H,/H_ controller design was transformed into a
convex optimal problem with constraints of linear matrix inequalities, to which the existing convex optimization
techniques such as the interior-point algorithm can be applied. To show the effect of the proposed robust H,/H
controller , the dynamic responses of a quarter car model with an active suspension subjected to road surface irreg-
ular excitations, either as a stationary random process or as a discrete time-history, were investigated. Numerical
results show that whether the variation of the vehicle mass exists or not, the proposed robust H,/H_ controller be-
haves very satisfactorily.
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linear matrix inequalities, parameter uncertainties
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