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Fig. 1 Diagram of UAV/USV motion
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Fig. 5 Payoff curve of UAV/USV using different methods
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Optimal dynamic coverage for UAV/USYV surveillance
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Abstract: In this paper, we propose a path optimization method with the objective of maximum surveillance to
solve the problem of achieving optimal dynamic coverage in the surveillance of the sea surface by unmanned aerial
vehicles (UAVs) and unmanned surface vehicles (USVs). We propose a layer-based framework that includes re-
gional decomposition, subregion allocation, and path planning. First, based on the previously obtained information
density, we utilize the Gaussian mixture model (GMM) to extract regional features with respect to several subre-
gions. Next, we sequence these subregions and allocate them to UAVs or USVs to simplify the complex cooperative
optimization problem into several single-UAV/USV path planning problems. Then, we plan each agent’s path using
the concurrent receding horizon control (RHC) method. Simulation results indicate that the proposed GMM-RHC

method achieves higher surveillance efficiency.
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