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Optimal Control for Semi-active Suspension Systems of in-wheel
Motor Driven Electric Vehicles with Dynamic Damping

WANG Xiaolong , LIU Guangpu , HUANG Jinying , GUO Yanging

( School of Mechanical Engineering, North University of China, Taiyuan 030051, China )

Abstract : The problem to suppress the negative effect of the suspension system vibration of the electric vehicle caused
by the in-wheel motor was studied. Under the framework of the optimal control theory, the full state feedback quadratic opti-
mal LQR controller and the partial state feedback Hoo optimal controller were designed respectively based on the semi-active
suspension of the in-wheel motor driven electric vehicle with dynamic damping. The weighting coefficients were optimized
by the non-dominated sorting genetic algorithm (NSGA-II) with the least sprung mass acceleration, the least maximum dy-
namic force of the motor, the least vertical vibration acceleration of the motor, the least suspension displacement and the min-
imum tire dynamic load as the goal. The simulation results show that through reasonable parameter optimization design, the

partial state feedback Hoo optimal controller has almost the same performance as the full state feedback LQR controller.
Key words : vibration and wave; electric vehicle; in-wheel motor; semi-active suspension; optimal control
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