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A Study on Filling Holes of Large Polygon Model using
Implicit Surface Scheme and Domain Decomposition Method

Dong-Jin Yoo"

ABSTRACT

In order to fill the holes with complex shapes in the large polygon model, a new approach which is based on the
implicit surface interpolation method combined with domain decomposition method is presented. In the present study,
a surface is constructed by creating smooth implicit surface from the incomplete polygon model through which the
surface should pass. In the method an implicit surface is defined by a radial basis function, a continuous scalar-valued
function over the domain R, The generated surface is the set of all points at which this scalar function takes on the value
zero and is created by placing zero-valued constraints at the vertices of the polygon model. In this paper the well-known
domain decomposition method is used in order to treat the large polygon model. The global domain of interest is divided
into smaller domains where the problem can be solved locally. LU decomposition method is used to solve a set of small
local problems and their local solutions are combined together using the weighting coefficients to obtain a global
solution. In order to show the validity of the present study, various hole fillings are carried out for the large and complex
polygon model of arbitrary topology.
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Fig. 2 Schematic diagram illustrating the concept of
domain decomposition method
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Fig. 4 Overall flow of generation of an implicit surface
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Fig. 5 Overall flow of reconstruction of polygon model
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(e) detail view of ear
Fig. 6 Filling of hole in the case of human head model
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Fig. 7 The effect of the size of overlapping zones on the results of interpolation
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(a) view of polygon model before hole filling

(b) view of polygon model after hole filling

Fig. 8 Filling of hole in the case of dragon model
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(a) incomplete polygon model before hole filling (b) view of polygon model after hole filling

Fig. 9 Detail view of dragon model

(a) before the hole filling (b) after the hole filling

Fig. 10 Hole filling of sculpture model
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