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Multi-Layers Surface Reconstruction Method for Point Set with Holes

WANG Xiao-Ting'?, WANG Lu'?, MENG Xiang-Xu'?

'(School of Computer Science and Technology, Shandong University, Ji’nan 250101, China)
*(Engineering Research Center of Digital Media Technology, Ministry of Education, Ji’nan 250101, China)

Abstract: This paper proposes a multi-layer surface reconstruction method based on a special oriented status octree. The method is
designed to handle point sets with missing normal information and with holes. First, the octree cells distributed on holes are detected by
active contours. By using hidden point removal (HPR) operator, the inside or outside status of each corner of octree cells are calculated,
and the mono-oriented status octree is constructed. Then the normal direction of the initial points set inside the status octree is determined
by in-cell normal detection method, and the parallel multi-layer surface reconstruction from k-nearest neighbors is carried out by using the
status octree. The proposed method improves the construction efficiency while guaranteeing the construction quality.

Key words: surface reconstruction; point set; status octree; k-nearest neighbors; HPR
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Fig.8 Hole filling process. Left: Boundary points located on a hole constitute a closed ring; Right: Hole filling
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Table 1 Performance comparisons of our method and the other methods

=1 AR

Mesh Points number  Number of layers  Runtime of other methods (s)*! Runtime of our method (s)
Face 6737 9 14.5 0.9
Squirrel3 40 627 32 37.5 6.8
Bunny 56 120 150 87.1 9.2
Cyberware Igea 72 545 7 64.6 11.6
Squirrel6 76 268 17 100.0 13.2
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