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Research on Stability Control Strategy of Distributed Electric Vehicles
Based on Adaptive Nonsingular Sliding Mode

Huang Yudan, Zhong Yong, Chen Guichuan
(Fujian Provincial Key Laboratory of Automotive Electronics and Electric Drive, Fujian University of Technology, Fuzhou
350118)

[Abstract] To address the stability challenges faced by four—wheel independent drive electric vehicles with hub motors
under high—speed conditions, this study designs a non-singular adaptive sliding mode control architecture. The process begins
by establishing a vehicle dynamics model, followed by designing a non—singular coefficient—type integral terminal sliding
surface. An adaptive law is introduced to compensate for system uncertainties and external disturbances. The upper controller
determines the required additional yaw moment based on stability boundaries to assess the vehicle’ s dynamic stability in real
time. The lower controller aims to minimize road adhesion consumption and allocates the additional yaw moment to the four
driving wheels via a torque distribution controller. Simulation studies based on the MATLAB/Simulink—CarSim platform under
double-lane change and sinusoidal steering conditions demonstrate that, the proposed strategy exhibits smaller deviations in
key performance aspects with yaw rate and sideslip angle as evaluation metrics. This not only indicates superior control
effectiveness and robustness under external disturbances but also confirms its capability to meet the high—standard ride
comfort control requirements of four—wheel independent drive autonomous vehicles.
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