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Abstract

Recently, the interests in the 3D image, generated from the range data and CAD, have excee-
dingly increased, accordingly a various 3D image database is being constructed. The efficient and
fast scheme to access the desired image data is the important issue in the application area of the
Internet and digital library. However, it is difficult to manage the 3D image database because of its
huge size. Therefore, a proper descriptor is necessary to manage the data efficiently, including the
content-based search. In this paper, the proposed shape descriptor is based on the voxelization of
the 3D image. The medial axis transform, stemming from the mathematical morphology, is performed
on the voxelized 3D image and the graph, which is composed of node and edge, is generated from
skeletons. The generated graph is adequate to the novel shape descriptor due to no loss of geometric
information and the similarity of the insight of the human. Therefore the proposed shape descriptor
would be useful for the recognition of 3D obiject, compression, and content-based search.
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Fig. 3. The phone data after the voxelization (a) the representation of the boundary by voxels
using the DDA algorithm, (b) the representation of the interior by voxels using the
proposed region filling algorithm, and (c) the representation of the phone data by
voxels.
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Table 1. Properties of 3D Image Represented by the Graph.

24| Ao A | AAY A | Adas] sE | BAS AZ | ez wse) g
© A3 33 ' 672 3BX15XH4 4 3
R 1944 3808 W9x23x15 |- 3 8

e 2004 - 5804 46x28%15 5 6

g 2. = A FHAE SPAT AR5 NG
Table 2. The Execution Time and the Number of Voxel for Each Process.
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Fig. 7. Experimental results of the graph representation of 3D objects; (a) the phone data, (b) the phone
data with three nodes, (c) the graph representation of the phone data, (d) the toydog data, (e) the
toydog data with eight nodes, (f) the graph representation of the toydog data, (g) the cow data, (h)

the cow data with six nodes, and (i) the graph representation of the cow data.
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