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Vehicles Path Planning and Tracking Based
on an Improved Artificial Potential Field Method

TANG Zhi-rong, JI Jie, WU Ming-yang,
FANG Jing-cheng, CHEN Ming-zhe

School of Engineering and Technology , Southwest University » Chongging 400715 . China

Abstract: In order to ensure the active safety of intelligent vehicles in the process of collision avoidance by
active steering, path planning for collision avoidance is carried out based on an improved artificial potential
field model. The elliptical distance is used instead of the actual distance in the traditional repulsive potential
field. At the same time, the repulsion field model of the boundary is introduced so as to obtain the local
path for collision avoidance in a small lane space. In addition, the three-degree-of-freedom vehicle dynamics
model with the front wheel steering angle as the control variable is established, and the planning path is
tracked by the model predictive control algorithm. The results of CarSim/Simulink co-simulation experi-
ments demonstrate that the improved artificial potential field method can obtain a smooth and safe local
path for collision avoidance, and the model predictive control algorithm proposed has a good path tracking
performance.

Key words: artificial potential field method; path planning; path tracking; model predictive control; cost
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