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Abstract: In the field of ship and ocean engineering, fluid dynamics analysis plays a crucial role in the design
and optimization of marine structures. With the development of big data technologies, data-driven methods
have gradually become mainstream in fluid dynamics analysis. However, existing methods have limitations in
handling complex nonlinear relationships. Therefore, this paper introduced complex network science into the
field of fluid dynamics, redefined the transient flow field and simplified its description through clustering
methods, thus effectively captured key structures and features. Additionally, network theory was applied to
describe the fluid flow process, revealing important patterns and interactions within it. Finally, a model for
unsteady hydrodynamic coefficients was constructed, enabling accurate prediction and description of
unsteady behaviors in fluid dynamics. This research integrates network science with fluid dynamics,
providing new ideas and tools for solving complex fluid dynamics problems, particularly in the context of

ship and ocean engineering applications.
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