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Route Planning of UAV Formation Based on Improved APF

Yang Jie Wang Xinmin Xie Rong

( Department of Automatic Control Northwestern Polytechnical University Xi‘an 710072 China)

Abstract: There exist such problems as target unreachability local minima and oscillation when traditional APF is
applied to route planning. We propose an improved APF model and then the method using this model whose core
consists of: (1) with the adoption of improved repulsive potential function with the relative distance between the
UAV and the target taken into consideration and with making sure that the point of target be the global minimum
point in the entire potential field we can solve the problem of target unreachability caused by the too close distance
between threat and target point; (2) We solve the problem of planning failure caused by UAV’ s falling into local
minimum point by adopting random fluctuation method; (3) We propose the obstacle link method by taking the os—
cillation of traditional potential field into account. At the same time we adopt APF to implement formation control
in order to maintain UAV formation distance for UAVs very near each other in formation. The results of the simula-

tion indicate that our method can implement the path planning of UAV formation very well.

Key words: algorithms collision avoidance computer simulation flowcharting mathematical models targets
unmanned aerial vehicles( UAV); APF obstacle link method random fluctuation method route

planning of UAV formation



