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Wheel Slip Control in Distributed Electric Drive Vehicles with

Lateral Stability Improvement

YUAN Xiwen, WEN Guilin, ZHOU Bing

(State Key Laboratory of Advanced Design and Manufacture for Vehicle Body, Hunan University, Changsha 410082, China)

Abstract: As imminent braking, distributed electric drive vehicles on complex roads often
encounter slipping or locking leading to the loss of steering ability or rear sway. A new wheel slip
control strategy with lateral stability improvement for electro-hydraulic hybrid braking system
was proposed. The wheel slip controller was designed by sliding mode extremum-seeking
algorithm with a hierarchical control structure. In the upper layer, the desired braking torque
was carried out, and a dynamic control allocator considering different actuators dynamics was
employed to determine the optimal split between electric and friction brake torque in the middle
layer. In the lower layer, a hybrid actuator system consisting hydraulic brake and the electrical
brake was designed based on actuator position and rate constraints. The active front steering
(AFS) system was set up to compensate the vehicle lateral stability. The simulation in
MATLAB/Simulink environment for split-p straight-line braking of a 7-DoFs vehicle model
shows that the proposed strategy enables to significantly reduce braking distance with vehicle

lateral stability, and the wheel slip controller adapts to variable road adhesion coefficient.
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