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Parametric Blending of Hole Patches Based on Shape Difference
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Abstract

In this paper, we propose a new technique for filling holes in triangular mesh. First, arbitrary shaped holes are detected. Second,
source and target hole patches are generated through triangulation, refinement, fairing, and smoothing. Finally, the shape differ-
ence between the two patches is analyzed and a patch with enhanced features is obtained through blending between patches. The
effectiveness of the proposed technique is demonstrated by applying the hole filling technique to the triangular mesh model with

various shaped holes.
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2. Hole triangulation

1. Hole detection

() (b) (©

4. Generate source/target
patch using fairing and
Laplacian smoothing

5. Get final patch by
blending two patches

(C)) (©

Figure 1: Pipeline of the algorithm and accompanying figures.
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Algorithm 1 Incremental remeshing of the mesh.

Input: M: input mesh, [: target edge length
Output: M’: remeshed mesh.

low = (3) =1

high = (%) * [
SPLITEDGES(high)
COLLAPSEEDGES(low, high)
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Figure 3: Process of incremental remeshing: (a) initial patch, (b) 1
iteration, (c) 3 iteration, (d) 5 iteration.
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Table 1: Computational time for creating hole patch

Hole size
(# vertices of hole) | Time (ms)

41 75
81 102
127 195
166 307
206 464
296 625
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Figure 9: Computational time of creating hole patch for different size of hole.
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Figure 10: Four examples with complex holes. (a): left, a bunny model; middle: minimizing curvature variation(A®x = 0), right:
shape difference-based blending(our method), & = 0.5,w = 1.2. (b): left, a bunny model; middle: Adx = 0, right: our method,

a=0.9,w

= 3.3. (¢): left, a molar model; middle: A3x = 0, right: our method, a = 0.5,w = 1.55. (d): left, a armadillo model;

middle: A%x = 0, right: our method, o = 0.2, w = 1.4.
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