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Yaw Moment Fuzzy Control of Four-wheel-steering Vehicle
Based on Co-simulation Technology
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Abstract

In order to enhance the stability of vehicle in limited driving conditions, a virtual prototype model of
four-wheel-steering vehicle which included suspension system, steering system and nonlinear
characteristics of tires was established by using ADAMS/Car software. Control objectives of the best
performance of side slip angle and yaw rate were settled. Aiming at the nonlinear characteristics of
vehicle, an integrated fuzzy control strategy of rear steering angle and yaw moment was proposed, and a
nonlinear integrated fuzzy control system was designed. Adopted the co-simulation method of ADAMS/ Car
and Matlab/Simulink, various simulations in limited driving conditions were carried out and the
performance of the designed control system was tested. The simulation results showed that the integrated

fuzzy control of rear steering angle and yaw moment could effectively avoid the instability of vehicle during

critical steering process.

Key words  Four-wheel-steering vehicle, Stability control, Nonlinearity, Fuzzy control, Co-
simulation
3= PR ) A 2 ] ( direct yaw moment control , & FK
=

VU5 %% 1] ( four-wheel-steering, {8 FX 4WS) £ K
& E SR HOR 0 L R o Wl R
F:2 55 0 A5 1) B B 435 Bl 4R AT A RO
ZE v S R AR M RN AIC R R A AL BN R T

Wik HI. 2010 -06 —09  f&m H Y, 2010 —08 —31
# 1R A SRBEFEIL 4 % B H (Q2006F06 )

DYC ) 2 25 Al A= e P 42 1 v — M O A 8k 0 42
IR e LABR IR 48 0 Ry 4 ), T A
] P 8 PR AN A 1) e JRE B 1 Sk A A R BR T
T RETEA B R BIE A . K SR AR Y
4WS HARM DYC SEE R, W Al 5850 A 4% PR £

1EERN . TR R, WL EENFEEWsh 1245, E-mail ;. shufeng@ sdut. edu. cn



5

ERRC AR ORI 1 4 e SRR IR S A £ T 15

P il e AR 8 ZE AR RS T B DR

HHT 4WS Fl DYC AYHEA T Ml A 58 — e LA 4 v
BRI R Z RO W AT T F g faE o |
(1), >R F I R AL Rk — ) P B R4 A e =%
JE A v v U ) B R T AR R RS G R
LRI, SOk [ 3] B AR ST A R AR LR A A A
R AR PEATE A i OB LR e et — A
FHEERCAY  FEF I B 7 I, K2R MR T
Pl X GO I B A ) e s Bk ) ez
SEA I T AR A ELE MO R R, R 4
AR B T3 S LSRR AR SR IR RS
Hem R UL G W EEFMA AL, B
ADAMS/ Car N7 4WS ZEA I B SR DL AL, 4 X
TR AR LM, DA & A A A I B T AR
S E R FHEL MO IR 0T 4WS Z8)E 4
e SRR R G RO T R GO TRIIE,

1 EF ADAMS/Car U5t d m EREE
BN AR

HRPEHE AWS Z 4 £ 4L 19 SE PRl 2 80, i2 H
ADAMS/ Car H57 T 4WS 72 5 1) 4 42 1 0L RE ML AR
RULO-T R . D% B ik — 4~ HAa
i NI, Q%G 50 FHJE b & 55 R S
PR T 2200 AT B ERI R, %
AR TR BRI, Pr A& 1 R iR
FEH 7 T RGEYU AU AT 5 s B R
g et KA R T AN XM HEL M
SR N R R0 e NN S e A B 595 W54 !
AR RG ., NGRS N ERERR
gurpdsin T — W &R AL 15 A S
MiEH RS A, EWEEEMSHNE 1 PR,

Bl 1 4WS 405 4 i SRR AR Y

Fig.1  Virtual prototype model of four-wheel-steering vehicle
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Fig.2 Integrated fuzzy control system of rear steering

angle and yaw moment for 4WS vehicle
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Tab.2 Fuzzy rule of M as feedback from side slip angle
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Tab.4 Fuzzy rule of M as feedback from yaw rate
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Tab.5 Fuzzy rule of 6, as feedback from yaw rate
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Fig.4 Co-simulation system model
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