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Application research on improved artificial potential field method in

three-dimensional path planning for uav formation

XU Haitao, CHEN Longsheng, WANG Yuxiang
(College of Aircraft Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Rational path planning becomes particularly crucial when unmanned aerial vehicle (UAV) formations in-
teract with complex real-world environments. The artificial potential field method exists some drawbacks, such as
unreachable target points and local minimum for guiding UAVs through three-dimensional path planning. First, the
repulsion calculation formula of the traditional artificial potential field method is improved to address the issue of un-
reachable target points in this paper. Then the local minimum is categorized. Different repulsion calculation methods
are adopted to address different types of local equilibrium points, and effectively resolving the local minimum prob-
lem of the traditional artificial potential field method. Finally, the improved artificial potential field method is ap-
plied to the path planning problem of multi—-UAV formations by combing with the leader—follower method. Simula-
tion results demonstrate that the multi—-UAV formations three-dimensional path planning algorithm based on the im-
proved artificial potential field method effectively solves the path planning problem of multi-UAV formations in
static environments.
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Fig.1 Schematic diagram of the movement of
the 1-th drone in the formation
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Fig.2 Schematic diagram of leader—follower method
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Fig. 3 Simulation results of unreachable target points of tra-
ditional artificial potential field for single UAV path planning
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n R A [ERZY A
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2 (—3,0,—1.5)m —

3 (—6,0,3)m —

4 (—6,0,0)m _

5 (—6,0, —3)m —

*3 HEER

Table 3 Information of environment
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6 HEIE ) (56,55,0) 40 5

“© o Leader el
30| ® Followl
Foltow2
g 2| ¢ Follow3
?V\ Followd
© o Follows

20 40 50 60 70

20
X/m

7 22 0 KL 4 BA B A2 L 5 L 45
Fig.7 Simulation results of multi-UAV
formation path planning
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