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Abstract: In order to improve the yaw and roll stability of in-wheel motor drive electric vehicles
under extreme conditions such as high speed and low adhesion, a 3-DOF multi-cell model of vehicle
lateral dynamics was established, and a robust layered controller was proposed. The local optimal so-
lution of the upper-level reduced-order dynamic output feedback controller was obtained by iterative
search, with the demands for the pole configuration and H.. performance constraints at the same time.
With the optimization objective of minimizing the comprehensive tire load rate, the optimal torque of
the lower four wheels was obtained. Simulink and CarSim co-simulation results show that this control
strategy may significantly improve vehicle stability under different working conditions, and maintain
robustness to system parameter variations and external disturbances.
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