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A Study on Local Hole Filling and Smoothing of the Polygon Model

Dong-Jin Yoo

ABSTRACT

A new approach which combines implicit surface scheme and recursive subdivision method is suggested in order to
fill the holes with complex shapes in the polygon model. In the method, a base surface is constructed by creating smooth
implicit surface from the points selected in the neighborhood of holes. In order to assure C' continuity between the
newly generated surface and the original polygon model, offset points of same number as the selected points are used as
the augmented constraint conditions in the calculation of implicit surface. In this paper the well-known recursive
subdivision method is used in order to generate the triangular net with good quality using the hole boundary curve and
generated base implicit surface. An efficient anisotropic smoothing algorithm is introduced to eliminate the unwanted

noise data and improve the quality of polygon model. The effectiveness and validity of the proposed method are
demonstrated by performing numerical experiments for the various types of holes and polygon model.

Key Waords : Local hole filling(Z- %2 & %), Implicit surface(5 &4 <), Recursive subdivision method(3]
AEEHY), Anisotropic smoothing(¢] A 43} .
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n = Number of points on the boundary curve of hole

P = Center point of plane

N, = Unit normal vector of plane

P; = Position vector of i-th point on the boundary curve
of hole

N; =Normal vector of i-th point on the boundary curve
of hole

r, = Position vector of a node in the triangular net

A = Parameter for the length of a line

P =New location of a node
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A; =Area of i-th element

C; =Centroid of i-th element

np = Number of elements connected with a node

lel = Length of an edge

6, = Dihedral angle of an edge

Ny, N; = Unit normal vectors of two triangles connected
with an edge

r = Control parameter of the width of the transition

S = Scaling factor for the step width

A =Feature detection parameter

AREA[V} = Sum of areas of triangles connected with

i-th node
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Fig. 1 Extraction of points to be interpolated from the
neighboring triangles of hole
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Fig. 2 Generation of base implicit surface
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Fig. 3 Schematic diagram illustrating the concept of
recursive subdivision method
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Fig. 4 Anisotropic smoothing of polygon model
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Fig. 5 Flow chart showing the procedures of local hole
filling
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Fig. 6(a) The shaded view of polygon model before hole
filling of Bunny model

Fig. 6(b) The shaded view of polygon model after hole
filling of Bunny model

Fig. 6(c) The mesh view of polygon model after hole
filling of Bunny model

Fig. 6(d) The shaded view of polygon model after
smoothing of Bunny model

Fig. 6(e) The mesh view of polygon model after
smoothing of Bunny model
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Fig. 6(f) Local filling of hole with complex shape

Fig. 7(d) Igea model after local hole filling

Fig. 7(a) Igea model before local hole filling

Fig. 7(b) Igea model after local hole filling (detailed
view of eye)

© (d)

Fig. 8 Anisotropic smoothing of Igea model : (a) original
Fig. 7(c) Igea model after local hole filling (detailed view noisy data, (b) after 5 iteration, (c) after 10
of mouth) iteration, (d) after 20 iteration
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Fig. 10(a) Detailed view of torch of Lucy model after
anisotropic smoothing

Fig. 9(a) Original noisy data for anisotropic
smoothing of Lucy model

Fig. 9(b) The shaded view of smoothed Lucy model Fig. 10(b) Detailed view of wing of Lucy mode! after
after 10 iteration anisotropic smoothing
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Fig. 10(c) Detailed right view of face of Lucy model after anisotropic smoothing

Fig. 10(d) Detailed side view of face of Lucy model! after anisotropic smoothing
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