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Hy/H.,, guaranteed cost control for active suspensions considering
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Abstract: Aiming at the control and stability problem of vehicle active suspension systems with parameter uncertainty,
a mixed Ho/H. guaranteed cost state feedback control strategy based on linear fractional transformation (LFT) is
proposed. Firstly, to improve vehicle ride comfort and ensure the security of vehicle driving, the quarter dynamics model
of vehicle active suspension is established when considering the uncertainties of the active suspension system. The H>
norm of vehicle body acceleration is selected as the output performance index of the controller to be minimized, and the
constraints of suspension dynamic deflection and tire dynamic load are determined as the H, constraint performance
output indicators of the designed controller. Then, based on the Lyapunov stability theory, an optimal mixed Ha/H
guaranteed cost state feedback control approach is presented to reduce the conservatism of controller design. Finally,
a numerical example of quarter-vehicle active suspensions is provided, and the simulation results demonstrate that the
proposed control strategy has better disturbance attenuation capability against the external road disturbance, and can
obviously improve the overall performance of vehicle suspension.
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(3) 73 B LRAE, AT AT LA 20t g/ B T 2R 4 1) i
i A 2k 42 5 R AT Bl 4 %) IR B, B AR B e e “ o 28
RN 22, 3 ey ZE 400 R H A A e . ZE 3t o R
PR TN, R IR AN 5 B T T, HR B “#Ek” A4
PG MeAh, B AL BN TR B 2 AN G B AT 2 R IX
oLt HE A U BN E /)N, e T BE PR, B U 1 3
AR
3.3 THREMSH

RVEAR BT IR A Ho / Hoo SO0 PR T BE 42 ) 2R
G0 AN Hiff 5 B S AR B (1) B M 1, A7 SN R) e
10s, 73 M 7E B kT 43 10 m/s T8 T & KA
AR ZE AL (—20 %o FH +20 %o) i 3 51y 8 Z8 & T g
PR AR L, I35 7 ARAE AT LU 25 R AN 2 B 7.

HH 2 2 A, 2 2R L JE (es) AN —20 % %] 420 %
A5 4k, i, Uncontrolled [ 3 TP e % HH 48 b1 28 4h g BF
AN K, U0 BH H o B 4L BE JE A8 A0 I B AR FEAIG. AR
F Uncontrolled 1 3. F Controller I ) 22, 1F & 22 BH
Je s & — MG OLT, T B A8 R G0 A e i, 14
RedR AR Z [RIFZE I 2998 2R, A e [R5 B i AR, #8 ig
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*2 BESHUSIEMEIIERERITIIHEREN

—20% +20 %
TERETRIR Sy S i
Cs ks Cs ks
Uncontrolled 0.6911 0.6030 0.669 8 0.7299
Fo/m s 2 Controller I 0.5133(] 25.72 %) 0.4964(] 18.67 %) 0.492 4(] 26.48 %) 0.5756() 21.13 %)
Controller IT 0.3990({ 42.27 %) 0.4230({ 29.85 %) 0.459 1({ 31.50 %) 0.4370( 40.13 %)
Uncontrolled 0.0867 0.0734 0.0669 0.0737
Tradioll Controller I 0.079 6(] 8.24 %) 0.06912({ 5.76 %) 0.0485() 7.49 %) 0.067 6(] 9.28%)
Controller IT 0.056 8({. 34.49 %) 0.0562(] 23.43 %) 0.0532() 20.48 %) 0.0537() 27.14 %)
Uncontrolled 0.1293 0.1173 0.1104 0.1187
Fradio/l Controller I 0.1507(1 16.54 %) 0.1348(1 14.97 %) 0.128 5(1 16.37 %) 0.1374(1 15.83 %)

Controller IT

0.1408(1 8.89 %)

0.1267(1 8.01 %)

0.1198(1 8.51 %)

0.128 6(1 8.34 %)

BN AT LI AR AR B35 77 AR A BT 3G 0, 5 3 o R AR
N ARIR BRI T ORZE A B A — 2 2 AT MR RE. [H]
i, B Controller IT 1) == 2y 48 22 FRAK 1 4= £ 5 [w] 0
AR AR SR A B R 20 R, ¥ 5 AR BH SR s, 3% B B4
H 1) Controller IT A8 4% i Hh P& A% & 22 2 % ¢, HI AT
E PR SR REIA. 2B AW BE (s ) AN —20 %o £ +20 %
AF 46 i}, Uncontrolled [ 4= 5 3 1] i 33 5 33 J5 AR M
0.6030m - s> Z5°40.729 9 m - s2, B4 T 21.04 %o; .
Controller I, #) /7 #R ) 0.496 4 m - s2 25~ 0.575 6 m - 82,
BT 16.37 %05 B A< 3C 1 ) Controller IT 3= 3 &
8B ITMRM0.4230m - s2 A8 M 0.4370m - 82, 380 T
3.3 %, 1t Bl . FH Controller IT [ 3= 2 2 28 4= & =[] Il
TH AR bR 6 S 500 U AR B I K T Uncontrolled 1
J% FH Controller T B 42, 1 15 BH A SC AT 1 11 1A 428 il 45
BB R

4 & ©

1) A SCHESL T BT LFT IR R G B A &
B SR T — 0 RS ORI E VIR A Ha/ H oo
B 5 Mk B 42 ) SRS, OF LALMI F R 348 T R Ak
Petb| UM, BT T —FhE % 8 Ho A5
H R R 28 SE SR BN IR y 2 A F A3 B /MK H,
T B b SR PR (R BIR 25 2 Usd  fe.

2) 3 7E WU (™ B TR I 0 2L 5206w
S, R TS B AR B Hoo / Ho $1), A SCHR HE 11
VB4 Hy ) Hoo S A ARV B 42 ) LA A 10 76 4 6 1)
O U A, 5 0 )y 16 3 240 SRR 8 50 7 2 TR
TGy P R B R, SR B T 7R AT BT
T, T EL R B R G e A TR A

3) % R S BB 5 1, 388 3o 0T AL T
il % 0 B A bR 7 AR L, BOIE T T4 He 1

201 SRS AT RIE BB 2L B RIS .
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