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Abstract

To address issues such as local minima and unreachable targets that arise in path planning using
the traditional artificial potential field method, an enhanced approach to the artificial potential field
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method has been proposed in this paper. First, define the collision range of obstacles and establish
an angle-based influence range to exclude any obstacles within a certain distance and angle in front
of the unmanned vehicle, thereby minimizing their impact. Secondly, in order to solve the problem
of unreachable targets, the repulsion function is improved by adding the distance factor between the
target point and the unmanned vehicle. Finally, for the local minimum problem, a virtual target point
is created outside the obstacle collision range. The proposed improved algorithm is verified by Matlab,
and the simulation results show the effectiveness, safety and traceability of the planning algorithm for
obstacle avoidance.
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Figure 1. Collision range between unmanned vehicles
and obstacles
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Figure 2. The force situation of the improved unmanned
vehicle
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Figure 3. Virtual target point of a single obstacle
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Figure 4. Virtual target points of multiple obstacles
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