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Control of Vehicle Yaw Moment using Sliding Mode
with Time-Varying Switching Surface
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Abstract

This paper presents a design of the controller for vehicle lateral dynamics using active yaw moment.
Vehicle lateral motion is incorporated with directional controllability and stability. These are conflicting
each other from the view of vehicle handling performance. To compromise the trade-off between these
two aspects, we suggest a new control algorithm based on the sliding mode with time-varying
switching surface according to the body side slip angle. The controller can deal with the nonlinear
region in vehicle driving condition and be robust to the parameter uncertainties in the plant model.
Control performance is evaluated from the simulation for the vehicle of real parameters on the road

with various tire-road frictions.
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Fig. 1 2-DOF vehicle model
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Table 1 Vehicle parameters

. Nominal Real
Symbol | Unit . . .
(Design Weight) | (Curb Weight)
m kg 1800 1735
1, lkgm* 2300 2100
a m 1.39 1.4
b m 1.51 1.5
Tire ci=1.44, ¢,=-1.6e-5, ¢:=1.16,
N/A
Parameter cs=1.0e5, c¢s=-0.64, cs=-3.9¢e-4

Table 2 Designed controller parameters

Symbol | Value
F, 0.4
F, 0.2
1.3 Uncertainty in Control Gain

Description

Uncertainty in Lateral Force

Uncertainty in Yaw Moment

7 2.0 Reaching Rate to Swithing Surface
(1] 0.2| Thickness of Boundary Layer
kg -50.0)  Gain of Switching Surface
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