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Shape Reconstruction from Large Amount of Point Data
using Repetitive Domain Decomposition Method

Dong-Jin Yoo*

ABSTRACT

In this study an advanced domain decomposition method is suggested in order to construct surface models from very
large amount of points. In this method the spatial domain of interest that is occupied by the input set of points is divided
in repetitive manner. First, the space is divided into smaller domains where the problem can be solved independently.
Then each subdomain is again divided into much smaller domains where the problem can be solved locally. These local
solutions of subdivided domains are blended together to obtain a solution of each subdomain using partition of unity
function. Then the solutions of subdomains are merged together in order to construct whole surface model. The
suggested methods are conceptually very simple and easy to implement. Since RDDM(Repetitive Domain
Decomposition Method) is effective in the computation time and memory consumption, the present study is capable of
providing a fast and accurate reconstructions of complex shapes from large amount of point data containing millions of
points. The effectiveness and validity of the suggested methods are demonstrated by performing numerical experiments
for the various types of point data.

Key Words : Shape reconstruction(3 73 A 72 4), Large amount of point data(t]-&- 2] 3 o] o] €]), Repetitive domain
decomposition method(RH 52 G HE &)
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Table 1 Various types of shape functions

Quadratic polynomial

fX)=w—(a +au+ay+ a3u2 +auv+ asvzj H

Cubic polynomial

2 2
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3 2 Co2 3
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@)

Radial basis function
N
f()= X Ap(x-c )+ P(x) ®
J=l
where,

#(x) = x 2 log(| x |)

P(x)=PF +Px+Py+Pz
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Fig. 1(a) Adaptive domain decomposition method

Fig. 1(b) Repetitive domain decomposition method
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Fig. 2 Mismatch between subdomains
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Fig. 4 Discontinuity can be occurred by different
subdivision mechanism
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Fig. 5(c) Subdivison mechanism-3(number of overlapping leaf domain : 4)
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(b) shaded view with edges after merging

(c) solution of sub-domain 3

(d) reconstructed whole body after merging (d) shaded view with edges after smoothing

Fig. 6 Reconstructed shape of human body Fig. 7 Detailed view of boundary zone between domains
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Fig. 9 Detailed view after smoothing
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Fig. 8 Reconstructed shape of skeleton hand
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Fig. 10 Reconstructed shape of Stanford Lucy
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Table 2 Computational time measurements
(H/W : IBM RS 43P 140 W/S)

Model | NUmberof |\, hpM | RDDM
points
Female D1:4:37
body 263,980 10:30 D2;4:13
D3;2:31
D1;5:25
D2;6:50
s';e;zio" 654666 | 21:10 | D3:4:10
D4;3:25
D5;2:33
D1 ;4:30
D2 ;8:43
D3 ,9:27
D4 ;9:23
Stanford | 3,871,384 impossible D5 ;10:21
Lucy D6 ;12:27
D7;12 :24
D8 ;11:43
D9 ;10:22
D10;8:37
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