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[Abstract] This study aims to enhance the lateral stability of distributed drive electric vehicles when traveling on

highways and low—adhesion roads by adopting a hierarchical control strategy. The upper level is the torque decision—-making

layer, which designs a hierarchical Sliding Mode Control (SMC) based on a two—degree—of—freedom dynamic model to optimize

the additional yaw moment and introduces Active Rear—wheel Steering (ARS), while simultaneously using PID control to

achieve vehicle speed tracking. The lower level is the torque distribution layer, which optimizes the distribution of driving

torque among the four wheels based on wheel load and road adhesion coefficient. Through co—simulation using Carsim and

Matlab/Simulink, the control effectiveness was verified under double lane change, different adhesion road surface, and slalom

conditions. The results indicate that the SMC+ARS control maintains high stability under high—speed double lane change

conditions and outperforms SMC under various adhesion conditions, while also reducing energy consumption during turning.
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