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Abstract

Aiming at the conflict between differential steering and stability control objectives in in-wheel motor driven electric vehicles, a
hierarchical coordinated control strategy is proposed. A vehicle dynamics model was established, and a control architecture of
“upper-level decision-making and lower-level allocation” was designed. The upper layer intelligently coordinates the outputs of
sliding mode differential steering control and fuzzy PID stability control through a dynamic weight arbitration mechanism. The lower
layer optimally distributes torque to the four wheels using a quadratic programming algorithm aimed at minimizing the tire load rate.
CarSim/Simulink co-simulation shows that this strategy significantly improves path-tracking accuracy (maximum lateral deviation
reduced by 57%) and lateral stability (sideslip angle limited within 4°) under conditions such as double lane change and low-adhesion
road steering. The strategy is computationally efficient and demonstrates potential for engineering application.
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