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Abstract

Recently, various researches have been proposed to accelerate GPU-based volume ray-casting. However, those tesearches
may cause several problems such as bottleneck of data transmission between CPU and GPU, requirement of additional
video memory for hierarchical structure and increase of processing time whenever opacity transfer function changes. In
this paper, we propose an efficient GPU-based empty space skipping technique to solve these problems. We store
maximum density in a brick of volume dataset on a vertex element. Then we delete vertices regarded as transparent one
by opacity transfer function in geometry shader. Remaining vertices are used to generate bounding boxes of
non-transparent area that helps the ray to traverse efficiently. Although these vertices are independent on viewing
condition they need to be reproduced when opacity transfer function changes. Our technique provides fast generation of
opaque vertices for interactive processing since the generation stage of the opaque vertices is running in GPU pipeline.

The rendering results of our algorithm are identical to the that of general GPU ray-casting, but the performance can be
up to more than 10 times faster.
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