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Abstract: To improve the operational efficiency of multi-feeding Unmanned Surface Vehicles (USVs) in marine ranch environ-
ments, a modular hierarchical task planning method is proposed. This method decomposes the complex task planning problem into
two separate sub—problems: task allocation and path planning. In the task allocation process, to address the limitation of conven-
tional ant colony algorithms in simultaneously balancing multiple optimization objectives, a multi—constrained objective function is
designed to enhance the optimization mechanism of the ant colony algorithm, enabling the system to obtain a globally optimal allo-
cation scheme under multiple objectives such as task requirements and voyage distance. In the path planning stage, the rapidly—ex-
ploring random tree algorithm optimized by the Dubins method is introduced to generate feasible motion paths for multi-feeding
USVs that can adapt to the marine ranch environment. Simulation experimental results demonstrate that the proposed method ef-
fectively addresses the core challenges of multi-feeding USV task planning in marine ranches and significantly improves task plan-
ning efficiency.
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