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Fig.1 2DOF vehicle lateral dynamic model
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Fig.2 Control strategy of 4WS vehicle
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Fig.3 The Simulink model of FWS vehicle, 4WS vehicle with proportional control and LQ control
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LQR Control of Four - wheel Steering Vehicle
Based on State Feedback

LV Hong-ming
(School of Automotive Engineering, Yancheng Institute of Technology, Yancheng Jiangsu 224051, China)

Abstract: A two degree — of — freedom Four — Wheel Steering (4WS) vehicle is investigated to improve the handling stability.
The mathematical model and state equation of 4WS system are established, and a linear quadratic regulator (LQR) controller is
proposed. The rear wheel angle is controlled by the feedback of the sideslip angle and yaw rate. The conventional front - wheel
steering vehicle, LQR controlled 4WS vehicle as well as proportional controlled 4WS vehicle are simulated with MATLAB /Simu-
link. The simulation result shows that the LQR strategy can help to improve the handling stability compared to other strategies.
But both the sideslip angle and yaw rate cannot reach ideal states simultaneously with any control strategy if only the front and rear
wheels are controlled, which points ont that the integrated control of vehicle dynamics will be the future for vehicle technology.
Keywords ; Four - wheel steering; Vehicle; LQR; Control; Simulation
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