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Full GPU Based Fast Voxelization Technique for
Multi Layered Polygonal Models

TAKAHIRO HARADAt and SEIICHI KOSHIZUKA'

Voxelization of polygonal model is one of the core techniques of the volume graphics. Re-
cently, the resolution of voxel data becomes higher with the progress of computer performance.
Especially, the rise of computational power of GPUs is striking. The power of GPUs surpasses
CPUs for a specific purpose. In this paper, we present a voxelization technique, which exploit
the power of GPU as parallel processing unit. We peel the depths of a polygon model in the
first step, then we voxelize the model with the depths. Our technique is able to voxelize multi

layered polygonal models.
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Fig.1 Layered depth images. The first (a), second (b)
and third (c) depth layers.
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Fig.2 Voxel data, patches and slices. Three dimensional

voxel data is represented by sets of patches. The
RGBA channels of each patch have four slices.
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Fig.3 A part of the result of voxelization in RGBA chan-
nel. The result in red channel (a), green channel
(b), blue channel (c) and alpha channel (d), respec-
tively.
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Fig.4 Voxelization result. Voxel resolution was 1283,
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Table 1 Voxelization time (in seconds).

faces resolution depth peeling voxelization
11,102 1283 0.0156 0.000388
2563 0.0809 0.000449
47,794 1283 0.0219 0.000388
2563 0.0906 0.000449
202,520 1282 0.0593 0.000388
2563 0.127 0.000449
871,414 1283 0.220 0.000388
2563 0.288 0.000449
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