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1 Abstract

F

unnecessarily inserted points in coplanar polygon.
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STL,

STL which is used in Rapid Prototyping is composed of a lot of triangular facets. The number of
triangles and the shapes of these triangles determine the quality of STL. Therefore, proper algorithm is
necessary to enhance the quality of iriangular patch. In this paper we used the Delaunay triangulation
method to apply to following processes. 1) On processing for reducing sharp triangles which cause errors on
intersection. 2) On processing for connecting two or more collinear edges. 3) On processing for deleting
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Fig. 1 Triangulation after deleting inner vertex
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Fig. 2 Deleting vertices on collinear real edges
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Fig. 3 An acute triangle after intersection.
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Fig. 4 Increased triangle number after intersection
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Fig. 5 Illustration for basic concept of Delaunay
triangulation
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Fig. 6 Swap diagonal afier comparing minimum
angle of each triangle
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(1) vjolEle ¥ Z°l& % ¥(Diet method)
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2 & AHFig. 7).
X
\ tolera
Fig. 7 Calculate the tolerance between points
ENE A 44 Bx 2w Sle 4+(Fig
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edge)7t U&= A5-(Fig. 8)olc}. o o EHad BE &
A4E AASA =W BMElY Aozt |RE AoAAA o
Zazrgol B 4 917] W&o 2 Aol Hd) ol g
Hg dFs Fo}.

Fig. 8M& ExHo] A BAMeld Adslu glon
A 2AEle goldle A7 e Alface)o|2E 473
TE Al BesiA E&sA A

(a)

find half
edge loops

before appending

Fig. 8 Appending real edge

triangulating
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(d)

Fig. 9 Find diagonals for quadrangle before inter-
section process.

concave case collinear case

Fig. 10 Impossible case of swapping diago
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Fig. 11 Full screen of STL editor
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Fig.

12 Sharp triangle can be removed by
applying tolerance.

Fig. 132 STL 483%FE veld 2oz Jgdx &
F gi%ol CADZAlIA AL ] o]FoiAx] 9oka-S
& & vk =3 g2 59 24} Azl ook

Fig. 14& diet #3< A4 BHoldh Fig. 133
HmgE ) A4y 71 @A) ZolE AL B £+ ¢l
tH(Table 1).
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Fig. 156%® mAstn e
gt mAAN F T2 A4 AAZ T Egoln
Wuel Bk 54 A9 249 Fig. 1409 et F
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Fig. 14 After diet

Table 12 <#AY original =243 <A
tolerance® 4% A%, Diet® HE4E F9 479
& 2zt vz g Rojr},

Table 1 Comparison of no. of triangle for each case

No. of triangle
Original model 66976
0.001 66495
Aeply 0.005 66047
tolerance
0.01 64007
Apply Diet 17623

Fig. 15 After intersection and optimizing model
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