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Adaptive Example-based Turbulence Style Transfer

Abstract: In computer graphics, fluid simulation is used in various applications such as movies and video
games. Due to the advancement of simulation and rendering techniques, realistic animations can be created,
but some problems still remain: the simulation and the rendering require huge computation cost, and tedious
parameter adjustment is needed to create the desired results. To address this problem, a post processing
method for transferring turbulence has been proposed. This method can reduce the computational cost for
creating the desired fluid flows by transferring the turbulent motion from a high-resolution flow to another
low-resolution flow. However, this method contains computationally expensive processes, so its computation
time is still long. In this paper, we improve the previous method by adaptively choosing the computation
domain based on the visibility of fluids from a viewpoint. We calculate a contribution to the viewpoint for
each local regions in a simulation space using a density of smoke, and then determine whether the previous
method need to be applied or not to each region. Our method achieves approximately four times faster
computation than the previous method while maintaining the same visual quality as the previous method.
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