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Coding of 3D Geometric Models Using Topological Operations

Hirosar MASUDA,! RYUTAROU OHBUCHI and MASAKI AONOft

‘We propose a compression method for 3D geometric models, which include wireframe, man-
ifold surface, and manifold solid models. Compression methods have been proposed so far for
encoding triangular meshes. However, they cannot encode 3D models created by 3D CAD
systems, since they could include a wide variety of topological structure, such as holes, strut
edges, isolated edges in faces, and cavities in solids. Our method first simplifies the topology
of a given 3D model by using a sequence of Euler operators. The simplified model is encoded
together with the Euler operators sequence. Using our method, an arbitrary surface or solid
model can be encoded after it is converted into triangular meshes. To decode reverse Eu-
ler operators are applied to triangular meshes to obtain the original 3D model. Finally the
encoded data are compressed using entropy coding. Since topological or geometric patterns
that appear repeatedly in a shape have coherency. This redundancy is effectively removed
by using entropy coding. The experimental result shows that our method achieves excellent
compression ratios.
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Fig. 2 A process for coding 3D geometric models.
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