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Abstract:  [Purpose] For effective computation of the ship reachable domain under wave disturbances to
improve navigational safety. [Method] A computational method for determining ship reachable sets under
wave disturbances is presented. A comprehensive mathematical model incorporating standard wave
spectrum theory is established, effectively characterizing wave impacts across different heading angles.
Based on this foundation, an adaptive step-size algorithm considering velocity, wave effects, and turning
dynamics is proposed. This algorithm automatically adjusts computational step sizes according to system
states, effectively balancing computational efficiency and accuracy. The boundaries of ship-reachable sets
under wave disturbances are obtained by discretizing ship motion equations using explicit Euler methods
and performing numerical integration of trajectories under various initial headings. [Result] Experimental
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simulations are conducted using the SimuNPS simulation platform. The simulation results demonstrate that
as sea conditions escalate from Level 2 to Level 4, the reachable set boundaries exhibit progressively
intensified fluctuations and undergo significant morphological changes, the reachable sets display
characteristic deformations corresponding to different wave incidence directions. [Conclusion] This method
effectively captures the influence of waves on ship reachable sets, providing systematic theoretical support

for maritime navigation safety.
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