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A GPU-based volume illumination technique

supporting multiple scattering
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Abstract

To improve the performance of volume illumination, an important technique to visualize volume data, an effi-

cient GPU-based volume illumination method supporting multiple scattering was presented based on an innovational

study conducted to avoid existing volume illuminations’ problems such as using an over-simplified lighting model,

only considering local features and taking long time to converge. The new method not only considers the phase func-

tion direction when doing importance sampling, but also takes the associated energy in each direction into account,

so it can converge more rapidly. In order to fast estimate the energy in a direction, it adopts a novel Hash bucket-

based volume data proxy, and based on this proxy, similar voxels can be efficiently skipped and the illumination

cost can be reduced. The proposed method can gain significant speedup over conventional methods and can produce

realistic rendering results with advanced lighting and shadowing effects.

Key words: volume illumination, multiple scattering, acceleration structure, importance sampling, GPU
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