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Cluster path planning based on double potential fields
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Abstract: The application of the artificial potential field method in cluster path planning is affected by the lack of
configuration organization ability. Hence, this paper proposes a cluster path planning method based on double potential
fields. Specifically, the feasible path to the target is formed by the first potential field and the cluster configuration is formed
by the second potential field, which finally fulfill cluster path planning. Moreover, for the shortcomings of artificial potential
field, such as unnecessary collision avoidance and trap problem, an improved artificial potential field method is proposed
by introducing the collision risk to determine the influence distance of obstacles and the virtual obstacle method. All the
improvements have not changed the traditional potential function model, which is simple and easy to implement, and this
paper provide an idea for cluster path planning using the artificial potential field method. The simulation results show that
the improved artificial potential field method overcomes the shortcomings well, and the obtained path is relatively smooth.
Besides, the cluster path planning method based on this method has a better performance in cluster path planning.
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Fig. 8 Unnecessary collision avoidance
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Fig. 9 Avoid the problem of unnecessary collision avoidance
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environment
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(a) Paths of units and navigator at t = 131 s
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Fig. 13 The proposed method used in no-obstacle

environment
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Fig. 14 The method of reference [6] used in multi-obstacle

environment
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