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Abstract

Marine life-saving support is a vital component of the ocean-safety system. Traditional rescue models
face three critical challenges: (1) Wireless dead-zones delay information acquisition; (2) Search-and-
rescue decisions rely on experience rather than quantitative data; and (3) Rescue-resource allocation
is coarse-grained and far from optimal. These shortcomings manifest themselves as “delayed sensing,
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isolated prediction, and coarse scheduling,” causing rescuers to miss the golden window of oppor-
tunity. To address these pain points, this paper analyzes the role of modeling and simulation in mar-
itime emergency response and builds a distress-and-rescue simulation system that dissects the en-
tire “sense-predict-decide-act” chain where things remain “unseen, uncalculated, and unmoved.”
The resulting digital paradigm is replicable, shortens response time, and raises the success rate of
life-saving operations at sea.
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Figure 1. Architecture of the distress rescue simulation system
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