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Abstract: Aiming at the problem that there exists local minima in the collision avoidance process
for the UAVs using artificial potential field, a composite vector artificial potential field in three-
dimensional space is proposed based on the virtual structure and the “leader-follower” control
strategy, which can effectively avoid the obstacle and track the moving target. Three UAVs
constituting the regular triangular formation are taken as the control object, the virtual leader
flight path as expected path, and the obstacle is simplified as a cylinder that the artificial potential
field around them is approximately a spherical surface. The attractive control force of the artificial
potential field can guide the virtual leader to track the target. At the same time, the followers
track the leader to keep the formation flight. The repulsive force can affect the collision avoidance
between the UAVs, and arrange the followers evenly distributed on the spherical surface.
Moreover, the follower’s specific orders and positions are not required. The collision avoidance
path of the UAV formation depends on the artificial potential field with two composite vectors.
Every UAV may choose an optimal path to avoid the obstacle and reconfigure the regular triangle

formation flight after passing the obstacle. The simulation experiments verify the validity and

Wk B 2018-04-23,  fEHMIAr. sk (1990 B LA AAEGEFES B .82 ML ESM.  XETWH.
E R H KRR F I 4 W B H (60974146,61473229)
[0 £ BB T] . 2018-07-05 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20180705, 1612. 002. html



85113 AR TR 4 T BCHE N T 3537 Y 0 A BIL 2R A e e 5 o) B 5 113

feasibility of the proposed collision avoidance control algorithm and provide an idea for the

collision avoidance of multi-UAV formation.

Keywords: artificial potential field method; local minima; virtual leader; optimal path;

UAYV formation obstacle avoidance
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