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Multi-UAV Trajectory Planning Based on Adaptive Segmented Potential Field
Method

Abstract

Abstract: To solve the problems that the traditional artificial potential field method is prone to fall into the
local extreme value, target unreachability and excessive curvature of the planned trajectory curvature in
the application of UAV trajectory planning, on the basis of the layered potential field method, a method of
adding a second local attractive field at the target point and an attractive set composed of the target
attractive field is proposed. This method overcomes the defects of unreachable targets and easy falling
into local extremes. In addition, a piecewise function is introduced into the original layered potential field
method, which improves the efficiency of trajectory planning and shortens the length of the trajectory. The
simulation compares the traditional artificial potential field algorithm, comparison algorithm one,
comparison algorithm two, the potential field algorithm based on the additional attractive field and the
compound attractive field proposed in this paper, and the adaptive segmented potential field algorithm.
The results show that the adaptive segmented potential field algorithm has better effectiveness and
strong robustness.
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Abstract: To solve the problems that the traditional artificial potential field method is prone to fall into
the local extreme value, target unreachability and excessive curvature of the planned trajectory curvature
in the application of UAV trajectory planning, on the basis of the layered potential field method, a method
of adding a second local attractive field at the target point and an attractive set composed of the target
attractive field is proposed. This method overcomes the defects of unreachable targets and easy falling
into local extremes. In addition, a piecewise function is introduced into the original layered potential field
method, which improves the efficiency of trajectory planning and shortens the length of the trajectory.
The simulation compares the traditional artificial potential field algorithm, comparison algorithm one,
comparison algorithm two, the potential field algorithm based on the additional attractive field and the
compound attractive field proposed in this paper, and the adaptive segmented potential field algorithm.
The results show that the adaptive segmented potential field algorithm has better effectiveness and strong
robustness.
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Fig. 1 Force analysis of traditional artificial potential field
method
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