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Unified Chassis Control for Improvement of Vehicle Lateral Stability

Wanki Cho, Kyoungsu Yi, Jangyeol Yoon

Key Words :

Active front steering (2819 %5 =

Zz‘sgo =]

3F), Electronic stability control (1 &} =

3 A1), Unified chassis control (53 AHA] #©]), Yaw moment distribution (2. X4
E 1)), Continuous damping control (73] #] 1)

Abstract

This paper presents unified chassis control (UCC) to improve the vehicle lateral stability. The unified chassis control
implies combined control of active front steering (AFS), electronic stability control (ESC) and continuous damping
control (CDC). A direct yaw moment controller based on a 2-D bicycle model is designed by using sliding mode control
law. A direct roll moment controller based on a 2-D roll model is designed. The computed direct yaw moment and the
direct roll moment are generated by AFS, ESP and CDC control modules respectively. A control authority of the AFS
and the ESC is determined by tire slip angle. Computer simulation is conducted to evaluate the proposed integrated
chassis controller by using the Matlab, simulink and the validated vehicle simulator. From the simulation results, it is
shown that the proposed unified chassis control can provide with improved performance over the modular chassis

control.
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Fig. 1 Schematic diagram of UCC
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Fig. 3 Lateral tire force vs Slip angle
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Fig. 4 Yaw moment distribution
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Fig. 10 Yaw rate error and Side slip angle
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