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Abstract
Rip currents are a significant safety hazard on beaches, with 30 coastal locations in Taiwan
observed to have rip currents through satellite imagery. Their occurrence time and location
are unpredictable, and they can quickly carry people up to about 100 meters offshore. Many
drown due to exhaustion while struggling against the current. To reduce such incidents, this
study developed a rip current detection and alert system, creating a recognition model with
over 95% accuracy.

Since Taiwan lacks a dedicated rip current database, this study incorporated 1mages from
foreign databases and real-time footage from Taiwanese platforms like GoOcean to better
match Taiwan's conditions. After pre-processing the images, around 40,000 images and 50
videos were used to train a YOLO v8 model. When a rip current 1s detected, an alert 1s
instantly sent via Discord to rescue centers. A human detection feature was also added, so if
the system detects both a person and a rip current simultaneously, the alert level 1s raised,
further enhancing rescue efficiency.

After completing the rip current recognition system, we began developing a forecasting
feature. By applying the recognition model to surveillance cameras in various locations, more
rip current data can be collected. Using YOLO v8 and Transformer to sequentially extract
and generate features, we aim to predict rip current occurrences, achieving an early warning
capability.
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