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Cooperative path planning for multi-UAVs based on dynamic priority
coordination conflict resolution

ZHANG Xiang-yin“*', WEI Zhao-yang"?, LU Yao'-?

(1. School of Information Science and Technology, Beijing University of Technology, Beijing 100124, China;

2. Engineering Research Centre of Digital Community of Ministry of Education, Beijing 100124, China)

Abstract: The efficiency of multi-unmanned aerial vehicles (UAVs) cooperative operations relies on precise path
planning and reliable conflict resolution mechanisms. To address the poor adaptability of existing algorithms in
complex dynamic environments, low conflict resolution efficiency in large-scale systems, and the neglect of
communication constraints, this paper proposes a multi-UAV cooperative path planning algorithm (DPCM-CCA*) that
integrates a dynamic priority coordination mechanism (DPCM) and a cooperative A* algorithm with communication
constraints (CCA*). The algorithm dynamically adjusts UAV planning priorities through environmental threat
assessment and introduces multi-dimensional costs, including path length, turning angle, obstacle avoidance, collision
prevention, and communication maintenance, into the heuristic function. Simulation results demonstrate that the
DPCM-CCA* shortens total flight distance and improves conflict resolution efficiency while ensuring continuous
communication links and zero collisions.
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