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Intelligent Vehicle Motion Control Based on Horizontal and

Longitudinal Dual Presight PID Compensation
Wang Hong, Zha Yunfei, Deng Jianxian, Hu Angi, Huang Xun
(Fujian University of Technology, Fuzhou 350118)

[Abstract] To address the issues of poor tracking accuracy and driving stability caused by uncertain model
parameters, modeling errors, and external disturbances, this paper proposes a motion control method for intelligent vehicles
based on horizontal and longitudinal dual preview PID compensation. Firstly, an LQR (Linear Quadratic Regulator lateral
motion controller is established using a path tracking error model to address angle compensation. This is achieved through a
lateral previewing PID controller, utilizing the lateral deviation of the preview point as input. Secondly, a longitudinal
motion controller is designed based on model-independent fuzzy theory to track vehicle speed. A previewing PID controller
is established to compensate for vehicle speed using the longitudinal deviation of the preview point as input. Finally, the
proposed method is validated through simulation under with uniform accelerated double lane shift. Simulation results
demonstrate that the intelligent vehicle motion controller based on horizontal and longitudinal dual preview PID
compensation achieves higher tracking accuracy and driving stability under conditions of high speed and large curvature

during double lane shifts.
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