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Vehicle path planning and tracking control based on
improved artificial potential field method

HAI Zhenyang', WANG Jian'" , LI Dasheng®, YANG Zhiyong®,
MU Sikai' , WANG Yunjing' , DENG Huan'

1. School of Automotive Engineering, Shandong Jiaotong University, Jinan 250357, China;
2. Shandong Lukuo Vehicle Manufacturing Co., Lid., Heze 274400, China

Abstract ; To solve the problem that the local minimum and the target are easily unreachable when the traditional
artificial potential field method is used for vehicle path planning, it is improved by changing the repulsive force
function and adding the constraint function of lane boundary. A model predictive control ( MPC) algorithm is
used to track and control the planned path generated by the improved artificial potential field method, and a
joint simulation model with software CarSim and Simulink is built to test the path tracking effect. The simulation
results show that the improved artificial potential field method is reasonable and effective; the lateral error
between tracking path and planning path is less than 0.4 m. It is feasible to apply the improved artificial
potential field method and MPC algorithm in the path planning and tracking control of unmanned vehicles.

Keywords : artificial potential field method; MPC algorithm; path planning; tracking control; joint simulation
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