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Computational Acceleration Algorithm Using Background Grid-Based Coarse Particle Method
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We are working on developing a new computational acceleration algorithm that achieves non-uniform
spatial resolution in particle methods. The proposed method aims to reduce computational cost by
generating multi-level coarse particles using background grids. We validate our method using a two-
dimensional cavity flow and a three-dimensional dam break problem. The results show that computational
time can be reduced while maintaining acceptable accuracy by coarsening. The velocity and pressure
distributions demonstrate good agreement with reference solutions and experimental data. Future work
will focus on developing more sophisticated coarsening criteria beyond the simple distance-from-
boundary approach, improving computational efficiency, and applying the method to more complex
problems with moving boundaries and free surfaces.
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