Transactions of KSAE, Vol. 13, No. 1, pp.83-89 (2005)

Copyright © 2005 KSAE

1225-6382/2005/073-11

Design of Vehicle Stability Control Algorithm Based
3-DOF Vehicle Model

Taeyoung Chungl) - Kyongsu Yi?

"Department of Automotive Engineering, Hanyang University, Seoul 133-791, Korea

?School of Mechanical Engineering, Hanyang University, Seoul 133-791, Korea
(Received 10 May 2004 / Accepted 12 October 2004)

Abstract : This paper presents vehicle stability control algorithm based on 3-DOF vehicle model.

on

The brake control

inputs have been directly derived from the sliding control law based on a three degree of freedom plane vehicle model
with differential braking. The simulation has performed using a full nonlinear 3-dimensional vehicle model and the
performance of the controller has been compared to that of a direct yaw moment controller. Simulation results show that
the proposed controller can provide a vehicle with better performance than conventional controller with respect to brake

actuation without compromising stability at critical driving conditions.
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Nomenclature v
C . front tire cornering tire stiffness, N/rad
H . friction coefficient between road and tire
h. . effective radius of wheel, m
O tire slip angle, radian
J  : tire steer angle, radian
Fo . tire longitudinal force, N
F, y : tire lateral force, N
U :vehicle longitudinal velocity, m/sec
u

o : vehicle characteristic speed, m/sec
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: vehicle lateral velocity, m/sec

r  :yaw rate, rad/sec

B :vehicle body side slip angle, radian

+ :vehicle longitudinal acceleration, m/sec’
: driving axle shaft torque, Nm

: brake pressure, N /m’
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Fig. 3 Brake torque input (Slalom)
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Fig. 5 Vehicle behavior (Circular track following)
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