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Coordination Control of 4WS and DYC for in Wheel Motor

Driven Electric Vehicle

Zhang Haichuan, Wang Shu, Zhao Xuan, Zhou Chenyu, Guo Cangyan & Zhou Meng
School of Automobile, Chang’ an University, Xian 710000

[Abstract] In order to improve the path tracking ability and handling stability of in wheel motor driven elec-
tric vehicles, a novel coordination control strategy for active four-wheel steering (4WS) and direct yaw moment con-
trol (DYC) is proposed. Firstly, considering the path tracking performance and handling stability of vehicles, a
shared steering model is established and on this basis, the 4WS control strategy based on non-cooperative Nash
game theory is proposed. Secondly, in order to improve the lateral stability of the vehicle under extreme conditions,
the vehicle state is divided into stable, transitional, and unstable regions based on the phase plane of the center of
mass sideslip angle, and the DYC controller is established in each region. Then, in order to achieve coordinated
control of rear wheel steering and direct yaw moment, the coordination controller based on fuzzy neural network is
established between ARS and DYC. Finally, the CarSim/Simulink co-simulation platform and Hardware-in-the Loop
(HIL) platform are used to conduct experimental verification under dual line shifting conditions. The research re-
sults show that the proposed control strategy can effectively improve the path tracking precision and handling stabili-
ty of the vehicle under extreme driving conditions.

Keywords: automotive engineering; in wheel motor driven electric vehicle; four—wheel steering;

direct yaw moment control; coordination control
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