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The Voxelization of Surface Objects using
File handling and Parallel Processing

Su—Yeol, Leet, Eun—Young Ahn'"

ABSTRACT

This paper suggests an efficient method for making the high resolution volexlized model from a
polygonal surface object. A distinctive strength of the method is that a surface model, however complex
one, can be transformed and formed an absolute voxelized solid model in a various resolution. It caused
by producing a voxel by integrating the informations for the candidated voxels separately detected in
each 3D-axial direction. This method reduces memory complexity by storing the information of voxels
that is produced during the 2-phase volxelization(surface and inner voxelization) of a surface object in
a binary file. For the computational efficiency, a parallel process using multi-threads is applied in the

process of the inner voxelization, it also takes advantage of time complexity.
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Fig. 2. Problem with a one—way solid voxelization,
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Table 1, Experimental datum
Model Name m23 ml110 m329 m374 m1601
# of Point 462 453 6191 886 6727
# of Polygon 878 902 12378 1770 13450
Shape Spider Rabbit Hand Body Chessman
X 0.450631 0.95 0.85366 0.526195 0.531126
axial v 0.400936 0.44555 0.329297 0.282288 0.52081
z 0.95 0.694399 0.95 0.95 0.95
Table 2. Polygonal 3D View of the Experimental Datum
Model Name m23 m110 m329 m374 m1601
X

Axis y




Table 3. The Results of Voxelization

Model Name m23 ml110 m329 m374 m1601
) 250 250 250 250 250
ResAo}liiion 552 528 641 462 249
224 392 720 832 448
Surface 127,936 398,523 638,473 205,191 282,077
# of Voxel Inner 2,082,014 16,016,324 22,736,219 40,733,286 5,809,827
Total 29,232,000 51,744,000 115,380,000 96,096,000 27,888,000
File Size(Byte) 29,232,032 51,744,032 115,380,032 96,096,032 27,888,032
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Fig. 5. CPU and memory usage information,
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Table 4, The Sectional View of Voxelization Result

Model Name m23 ml110

m329 m374 ml1601
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