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Abstract: [Objective] Coordinated path planning for multiple unmanned aerial vehicles (multi-UAVs) represents one of the pivotal
technologies in multi-UAV applications. In this study, we aim to investigate intelligent coordinated path planning and optimization
methods for multi-UAVs in three-dimensional dynamic environments. [ Methods] Herein we propose a path planning algorithm that
combines search-based interfered fluid dynamic system (SIFDS) with a velocity control strategy. This method utilizes SIFDS to
simplify a multi-obstacle environment into a single obstacle environment and generates a UAV action space composed of reaction
coefficients. Also, the velocity control strategy is employed to achieve temporal coordination among UAVs. Combined with the multi-
agent twin delayed deep deterministic policy gradient (MATD3) algorithm, the trained action network generates the optimal reaction
coefficient online, thus improving the quality and the efficiency of multi-UAV path planning. [ Results] The proposed method enables
multi-UAVs to plan safe and non-interfering paths in a three-dimensional dynamic environment. After introducing MATD3, the path
of the drone is shorter and smoother. Furthermore, comparative experiments illustrate that the integrated velocity control strategy

facilitates the simultaneous arrival of all UAVs at their destinations. The arrival time error is below 0. 5 seconds of measurement
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accuracy. [ Conclusions] The proposed method allows multi-UAVs to meet both temporal and spatial collaboration constraints while

planning their paths,so that effective collaborative path planning is achieved. Hopefully,our study can provide technical support and

theoretical guidance for the practical deployment of multi-UAV systems in complex tasks.
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Tab. 2 Minimum distance between UAVs in each environments
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