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Obstacle Avoidance Path Planning for UAV Based on
Artificial Potential Field Improved by Collision Cone

XIONG Chao*, XIE Wujie’, DONG Wenhan®
(a. Graduate School; b. Equipment Management and UAV Engineering College; c. Aeronautics Engineering College,
Air Force Engineering University , Xi’ an 710038 , China)

[ Abstract] In order to solve the problem that the artificial potential field method for Unmanned Aerial Vehicle (UAV)
flight path planning is easy to fall into the local optimal and jitter in the narrow channel,a path planning algorithm based
on potential field method improved by collision cone is proposed. Firstly, the determination coefficient of the repulsive
potential field of the obstacle is designed by using the collision detection conditions of the collision cone,and the possible
adverse effects of the unrelated obstacle potential field are excluded. Then,according to the threat degree of obstacle type
and the relative state threat degree of UAV and obstacle, the fuzzy repulsion gain adjustment coefficient is designed to
solve the problem that the artificial potential field tends to fall into the local optimal. In addition,in order to prevent the
jitter problems caused by changing of potential field and passing through the narrow channel between the obstacles, the
jitter adjustment coefficient is also designed and the track point planning method under jitter condition is given. Finally,
the obstacle avoidance path planning algorithm for UAV is designed based on the improved artificial potential field
function of collision cone. Experimental results show that,compared with the artificial potential field obstacle avoidance
algorithm , the proposed algorithm can solve the problem of local optimal and jitter, and it has achieved good results in
avoiding dynamic obstacles.

[ Key words] artificial potential field ;collision cone;complex dynamic environment; Unmanned Aerial Vehicle(UAV) ;
obstacle avoidance
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