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Optimization Control of Active Suspension for In—-wheel Motors Drive Vehicle

Based on Vehicle Dynamics
XU Wenbo, FANG Jiashuai, ZHAO Xiangyang, LIU Gang
( School of Vehicle and Traffic Engineering, Henan Institute of Technology, Xinxiang 453003 )

Abstract: In order to improve the problem of low control accuracy caused by the uncertainty and coupling
of the active suspension model under discrete road surface impact, a wheelbase preview sliding mode feedback
control method for active suspension based on vehicle dynamics was designed. Firstly, in order to accurately
reflect the vehicle's body posture, a seven degree of freedom coupled dynamic model of the entire vehicle was
established. Then, the model uncertainty and suspension coupling were used as disturbance inputs, and the
vertical acceleration of the vehicle body was taken as the control objective. A sliding mode feedback controller
was designed to control the front wheel active suspension; A front feedback wheelbase preview sliding mode
controller was designed for rear wheel active suspension, which uses road elevation as preview information and
suspension dynamic deflection as control objective. Finally, a discrete impact road surface was designed and
verified through simulation using Simulink. The simulation results show that the designed wheelbase preview
control method can significantly reduce the body roll angle and body pitch angle, reduce the influence of road
impact on the body posture, effectively improve the control accuracy of active suspension, and ensure the
smoothness of the vehicle under discrete road impact.

Key words: in—wheel motors; active suspension; wheelbase preview; sliding—mode control; vehicle

posture
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