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A formation and collision avoidance algorithm based on improved
artificial potential field method for multi-UAV

Liu Yunping, Xu Ze, Zhao Zhongyuan, Jiang Changsheng
(School of Automation, Nanjing University of Information Science and Technology, Nanjing 210044 )
Abstract

The unmanned aerial vehicle( UAV) fleet may be disturbed by other UAVs or obstacles such as birds during
formation flying, and the obstacle avoidance algorithm based on the traditional artificial potential field( APF) meth-
od is easily trapped in local optimal solution, which will lead to the failure of the UAV fleet to avoid obstacle. In
order to overcome the disadvantages mentioned above, an obstacle avoidance method for the UAV fleet based on im-
proved three-dimensional artificial potential field (3D-APF) is proposed in this paper. The concept of communica-
tion topology and weight of consensus theory is introduced into the potential field function to realize the rapid forma-
tion of UAV fleet in the distributed structure. Then the z-axis potential field is introduced into the two-dimensional
potential field and the auxiliary potential field perpendicular to the moving direction of the obstacle is introduced to
eliminate the defect of the algorithm falling into the local optimization solution. Finally, the effectiveness of the pro-
posed method is verified by Matlab simulation experiment.

Key words: improved artificial potential field ( APF) method, 3D potential field, unmanned aerial vehicle

(UAV) fleet, formation control, collision avoidance control
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