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Control strategy of wheel torque distribution for
distributed drive electric vehicle

LIU Xiaotong, ZHAO Hong ", LU Laiwei, XU Fuliang, SUN Chuanlong

College of Mechanical and Electrical Engineering, Qingdao University, Qingdao 266071, China

Abstract; To improve the yaw stability of distributed drive electric vehicles and reduce the number of controller
starts, a dual layer controller based on the average distribution of yaw torque of the motor characteristics is
designed. In the upper controller, the ideal mathematical model of the vehicle with two degrees of freedom is
established, and the yaw rate deviation from the actual vehicle model is calculated. The phase plane method is
used to determine whether the current state of the vehicle needs to be controlled. If it needs to be controlled,
the proportional integral differential ( PID) control will be used, and the additional yaw moment required to
maintain vehicle stability is calculated. The lower controller receives signals from the upper controller and
applies corresponding longitudinal forces to the wheels based on the average distribution method of yaw torque
based on motor characteristics. The joint simulation verification is conducted using Simulink and Carsim
software, and the results show that the controller can reduce the vehicle’s center of mass sideslip angle and yaw
rate, effectively improve the vehicle's driving stability.

Keywords: distributed drive; drive stability; torque distribution; co-simulation
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