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Cooperative Path Planning Methods for Multiple UAVs Based on
the Improved RRT x Algorithm

YU Bing', ZHAO Yufei’*, HAN Yunlong ', CHEN Xia'
(1. Department of Basic and Liberal Studies, Shenyang Institute of Science and Technology,
Shenyang 110167, China;
2. Power Controls Repair Sub-plant, the 5713th Factory of Chinese People’s Liberation Army,
Xiangyang 441002, China)

Abstract: As a core technology of multiple unmanned aerial vehicles (UAVs), multi-aircraft cooperative track planning
is an effective means to improve the combat efficiency of UAVs. For this issue, a multi-UAV cooperative track planning
method based on improved rapidly-exploring random trees star (RRT * ) algorithm is proposed. In the sampling stage, in-
troducing the goal-biased strategy to optimize the selection of sampling points, and guiding the random tree to grow towards
the target point. In the process of generating new nodes. the gravitational direction is added to optimize the generation mode
of new nodes, and the gravitation mode of target points is used as the growth direction of the random tree to accelerate the
convergence speed of the algorithm. By considering the constraints of multi-UAV cooperation, an objective function of
multi-UAV cooperation is established, and a sudden threat replanting method is also presented. Simulation results show
that the improved RRT % algorithm can plan optimal cooperative trajectories under cooperative constraint conditions.

Keywords: UAV trajectory planning; RRT % ; multi-UAYV collaboration; target bias
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