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Path planning for intelligent vehicle collision avoidance
based on improved artificial potential field method

KONG Huifang, XIA Lu, ZHANG Qian

(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China)

Abstract: In view of the problems of the traditional artificial potential field method such as imperfect
road boundary potential field and local optimum, a path planning for intelligent vehicle collision a-
voidance based on improved artificial potential field method is proposed in this paper. The road po-
tential field function is introduced to describe the road boundary, and the virtual target point is set
up to get rid of the local optimum. In order to make real-time planning according to the surrounding
environment and vehicle state, a hierarchical collision avoidance path planning controller is designed.
The road environment model is introduced into the objective function of the upper path planning con-
troller. The local collision avoidance path is planned by using the optimization algorithm of model
predictive control(MPC) , and then the path information is input to the lower tracking controller for
tracking. The co-simulation experiments of MATLAB/Simulink and CarSim show that smooth col-
lision-free paths can be planned for both static and dynamic obstacles to ensure the stability and safe-
ty of vehicles.
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