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UAV Path Planning Method Based on Plane-constrained Artificial Potential Field
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Abstract: Path planning is the key to realize autonomous navigation flight of Unmanned Aerial Vehicles (UAV). This
paper proposed an UAV path planning method based on plane-constrained artificial potential field in order to
overcome the problems of planning failure and low practicality when applying the artificial potential field method to
UAV path planning. Firstly, the use of the constraint plane to cut obstacles simplified the distribution of obstacles.
Secondly, the feasibility constraints of flight path were constructed, and the artificial potential field based on the
constraint plane was established. Finally, this paper synthesized and improved the extra control force method and
commonly used improved potential field functions. Simulations have verified that the proposed method overcomes the
problems that traditional artificial potential field method does not consider the physical performance limitations of
UAVs, is easy to fall into local minima and unable to reach targets. At the same time, the path planning quality is
improved. Through the research, the shortcomings of artificial potential field method have been improved, which is
conducive to the application and development of artificial potential field method in the field of UAV path planning.

Key Words: unmanned aerial vehicle; path planning; artificial potential field method; obstacle avoidance path; extra
control force method
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