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for Improving Vehicle Yaw Response in High Driving Speed
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Abstract : This paper presents a rear wheel steering control method that improves the yaw response while maintaining the vehicle
stability at high speeds. A side-slip angle estimator was designed by considering the input and output disturbances to improve the
estimation performance. The disturbance is integrated into the vehicle model, and the Kalman filter was designed. The stability
index was determined based on the estimated side-slip angle. In addition, a weighting function was introduced to determine the
weight according to the index. Finally, a control strategy was proposed to determine the rear wheel steering control input based on
the weight. The performance of the proposed method was verified through real- vehicle experiments.

Key words : Rear wheel steering($-5 Z=3F), Yaw response( 2. -5, Side-slip angle estimation(3 & #2Z} 5=74), Disturbance
observer(£] & 2| ¥ 7]), Stability index(2H44d A] 3%), Control strategy( A ] 1 EF)

Nomenclature 1 : moment of inertia
. w : control weight
F : tire force &
X : state variable vector
B : side-slip angle .
u : Input vector
o e '
+tire slip angle z : measurement state variable
C : cornering stiffness X : augmented state variable vector
m : vehicle mass z : augmented measurement state variable
§ : gravitational constant d'.d" : input/output disturbance vector
) : distance to mass center A : system matrix
€6 : tire model parameter B : input matrix
%€ @ weighting function parameter c : measurement matrix
S : wheel angle W,V process/measurement noise vector
h : mass height P : covariance matrix
a : acceleration O,R . process/measurement noise matrix
: yaw-rate K : Kalman gain
v : velocity 5" : wheel angle control input for 0 side-slip angle
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5 - final wheel angle control command

T, : sampling time
Subscripts
f,r : front/rear
XY,z :longitudinal/lateral/vertical direction
d : discrete value
a : augmented value
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Fig. 2 Tire model fitting process
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Fig. 3 2-DOF vehicle model
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Table 1 Side-slip angle estimation RMSE

w/o RWS w/ RWS

RMSE 0.0948 0.0661
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Table 2 Vehicle stability RMSE
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Table 3 Yaw-rate gain
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Table 4 Yaw-rate response time

Conventional Proposed
w/oRWS method method
Yaw-rate 0.191 0.244 0.207
response time
Peak yawrate 0.283 0.358 0316
response time
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