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Abstract

To realistically produce fluids such as smoke for the visual effects in the films or animations, we need
two main processes! a physics—based modeling of smoke and a rendering of smoke simulation data, based
on light transport theory. In the computer graphics community, the physics-based fluids simulation is
generally adopted for smoke modeling. Recently, the interest of the particle-based Lagrangian simulation
methods is increasing due to the advantages at simulation time, instead of the grid-based Eulerian
simulation methods which was widely used. As a result, because the smoke rendering technique depends
heavily on the modeling method, the research for rendering of the particle-based smoke data still remains
challenging while the research for rendering of the grid-based smoke data is actively in progress. This
paper focuses on realistic rendering technique for the smoke particles produced by Lagrangian simulation
method. This paper introduces a technique which is called particle map, that is the expansion and
modification of photon mapping technique for the particle data. And then, this paper suggests the novel
particle map technique and shows the differences and improvements, compared to previous work. In
addition, this paper presents irradiance map technique which is the pre-calculation of the multiple
scattering term in the volume rendering equation to enhance efficiency at rendering time.
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