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Automatic Generation of the Input Data for Rapid Prototyping
from Unorganized Point Cloud Data

Dong-Jin Yoo

ABSTRACT

In order to generate the input data for rapid prototyping, a new approach which is based on the implicit surface
interpolation method is presented. In the method a surface is reconstructed by creating smooth implicit surface from
unorganized cloud of points through which the surface should pass. In the method an implicit surface is defined by the
adaptive local shape functions including quadratic polynomial function, cubic polynomial function and RBF(Radial
Basis Function). By the reconstruction of a surface, various types of error in raw STL file including degenerated
triangles, undesirable holes with complex shapes and overlaps between triangles can be eliminated automatically. In
order to get the slicing data for rapid prototyping an efficient intersection algorithm between implicit surface and plane is
developed. For the direct usage for rapid prototyping, a robust transformation algorithm for the generation of complete
STL data of solid type is also suggested.

Key Words : Unorganized point cloud data (4¢]¢] A T d®lo|E]), Implicit surface (2 T4 FH), Rapid
prototyping (} £ = &)
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Fig. 1 Schematic diagram illustrating the concept of
adaptive domain decomposition method

Table 1 Various types of shape functions

Quadratic polynomial

X =w~(a, +au+ay+ alu2 +auv+ asvz) 0))

Cubic polynomial

fX)=w—(a, +au+ay+ 513142 +tauv+ asv2

3 2 2 3
tau +auv+au +ayv)

@

Radial basis function

N
f(x)= X A;4(x—¢;)+ P(x) 3)
J=1

where,

¢(x) = x [ log(| x )
P(x)=F +Px+Py+Pz
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Fig. 5(a) Initial scanned Agripa model

Fig. 7 Calculated slicing data of Agripa model
considering the inclination of surface

Fig. 5(b) Calculated slicing data of Agripa model

solid mode! of shell type closed solid
Fig. 6(a) Closed solid model of Agripa Fig. 8 Fabricated Agipa model from RP machine
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Fig. 10(b) Slicing data of Igea model in x-direction

Fig. 9(c) Offsets of Agripa model(offset : 3mm) Fig. 10(c) Slicing data of Igea model in z-direction
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Fig. 10(d) Solid STL data of Igea model Fig. 11(b) Slicing data of human model

Fig. 10(e) Fabricated Igea model from RP machine
Fig. 11(c) Solid STL data of human model

Fig. 11(a) Point cloud data of human model Fig. 11(d) Fabricated human model from RP machine
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