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Design of a Drowning Rescue System for Seaside Bathing Beaches:

Qingdao Golden Beach Application

TIAN Xing', YANG Rui', HE Yonghong®
(1. College of Artificial Intelligence. Anhui University of Science and Technology, Huainan 232001, China;
2. College of Public Health, Anhui University of Science and Technology, Hefei 230000, China)

Abstract: To address the delayed response to drowning incidents in bathing beaches, an intelligent air-water-shore collaborative rescue system

was designed to enhance rescue efficiency. Using Qingdao’s Golden Beach as the application scenario, this system was designed, the system

employed Beidou positioning, IoT, visual analysis, WLAN communication, and L.oRa communication technologies. Drones conducted timed

patrols based on passenger distribution and high-risk zones at Golden Beach, and hazardous behaviors are identified through multimodal visual

analysis integrating posture, micro-expressions, and vocal cues. After processing data, the monitoring terminal signaled drones to focus on

specific high-risk areas for close monitoring and photography, while alert devices issued voice warnings to deter individuals engaging in

dangerous behavior. Upon drowning incidents, aquatic rescue devices navigated to the target using centimeter-level positioning data sent by

drones and simultaneously dispatched distress signals to rescue teams and the 120 emergency dispatch system. Comprehensive drowning

surveillance and rapid response were enabled by collaborative operation among alert devices, drones. multifunctional aquatic rescue units, and

data monitoring terminals. Significantly improved response times and rescue efficiency were demonstrated by simulation and case analyses

compared to traditional manual methods in the Golden Beach environment. With ongoing technological advancements and system optimization,

this rescue system holds promise for broader application in aquatic environments, offering robust protection for public safety.

Keywords: drowning rescue; visual analysis; 1oT; Beidou positioning system; intelligent monitoring system
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