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Abstract

This study concerns an advanced 3D surface reconstruction method that the vertices of surface model can be
completely matched to the unstructured point cloud measured from arbitrary complex shapes. The concept of bounding
voxel model is introduced to generate the mesh model well-representing the geometrical and topological characteristics of
point cloud. In the reconstruction processes, the application of various methodologies such as shrink-wrapping, mesh
simplification, local subdivision surface fitting, insertion of isolated points, mesh optimization and so on, are required.
Especially, the effectiveness, rapidity and reliability of the proposed surface reconstruction method are demonstrated by
the simulation results for the geometrically and topologically complex shapes like dragon and human mouth.
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Fig. 1 Voxel-based bounding box
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Outer voxel facet

Fig. 3 Outer voxel facet
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Fig. 4 Elimination of inner voxel facets
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Fig. 5 Separation of facets with a common vertex
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Fig. 7 Separation of facets with a common edge and a
common vertex
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Fig. 12 Control mesh model
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Table 1 3D surface reconstruction of dragon model

Model No. of vertices | Process time
Bounding voxel model 27,920 3.625 sec
Initial mesh model 27,920 1.094 sec
Control mesh model 6,219 43.187 sec
Parametric surface model 24,876 1.906 sec
matching surface model 99475 15890 sec
mgggmlgzzgrggge:gge] 99,475 7.501 sec
Total - 73.203 sec
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Fig. 21 3D surface reconstruction of mouth model

Table 2 3D surface reconstruction of mouth model

Model No. of vertices | Process time

Bounding voxel model 9,748 0.531 sec

Initial mesh model 9,748 0.437 sec

Control mesh model 912 7.765 sec

Parametric surface model 58,242 3.057 sec

Initial complete
matching surface model 58,303 10.907 sec
Optimized complete

matching surface model 58,303 5.830 sec

Total - 28.527 sec
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