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Abstract: Coastal areas are regions where drowning incidents frequently occur. To effectively reduce the
occurrence of such accidents, this paper proposes the design and implementation method of an efficient and

intelligent drowning prevention system. With Queen’s Bay in Sanya, Hainan Province as the research area, the
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system integrates high-precision marine geographic information data from field observations, deep learning

algorithms based on smart pole-mounted camera imagery, real-time marine environmental monitoring data,

and hydrodynamic numerical simulations. This comprehensive approach enables real-time monitoring and

analysis of the marine environment in the research area. An electronic fence was designed based on the risk

evaluation results developed from the collected data. The system provides real-time marine environmental risk

alerts and information push services to tourists, thereby enhancing personal safety. Moreover, this system

can offer decision-making support to relevant authorities. This research not only contributes to improving

the safety management level of coastal tourist areas but also serves as an important reference case for future

smart ocean construction.

Keywords: Marine environment monitoring, Rip currents, Risk assessment, Intelligent early-warning
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Fig.1 Equipment locations of the research area
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