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Generating a Rectangular Net from Unorganized Point Cloud Data
Using an Implicit Surface Scheme

Yoo, D. J.¥

ABSTRACT

In this paper, a method of constructing a rectangular net from unorganized point cloud data is pre-
sented. In the method an implicit surface that fits the given point data is generated hy using principal
component analysis(PCA) and adaptive domain decompositicn method(ADDM). Then a complete and
quality reclangular net can be obtained by cxrracting voxel data from the implicit surface and project-
ing exterior faces of extracted voxels onto the implicit surface. The main advantage of the proposed
method is that a quality rectangular net can be extracted from randomly scattered 3D points only with-
out any turther information. Furthermore the resulis of this works can be used to obtain many useful
information including a slicing data, a solid STL model and a NURBS surface model in many areas
involved in treatment of large amount of point data by proper processing of implicit surface and rectan-

gular net generated previousty.

Key words : Point cloud data, Rectangular net, Implicil surface, Adaptive domain decomposition methed
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(a) Extract outer faces of voxels

(¢} Project the nodes {d) Smooth and improve

Fig. 7. Procedures of generating rectangular net from
voxels.
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(a) Original point cloud data

Table 1. Computational results

{b) Extraction of voxels from implicil surface {c) Mesh view of fina} reclangular net

Fig. 11. Man.

Time (sec)

Model Number of Number of — - —

points reclangles ]njpl:cn SUl:faCC Extraction of PrOJcctlng & Total

interpolation voxel data Smoothing

Buany 70,368 12,456 15 5 15 35
Igea 372,561 2,314 78 7 12 97
Bottle 286,230 38,524 55 15 32 102
Man 610,848 13,543 130 22 75 227

(a) Voxel size : 3 mm

' (b) Voxel size : 1.5 mm

Fig. 12. Variation of voxel size.
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(c) Voxel size : 0.5 mm
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{a) Slicing data in x-direction

(b) Slicing data in z-direction

Fig. 13. Calculation of slicing data from the implicit surfacc.

{a) Rectangular net

(b) Taangular nct

(c) Solid STL file

Fig. 14. Transformation of rectangular net into solid STL file.

(a) Rectangular net

{b) Interior points to be interpolated

(c) NURBS surface of Igea

Fig. 15. Transformation of rectangular nct into NURBS surfacc.
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