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Development of Cross-sectional Information Conversion System
from STL file for Stereolithography

Hong-Tae Choi,* Jun-An Kim,* Seok-Hee Lee,* In-Hwan Paik**

ABSTRACT

This paper deals with conversion from the STL file to the Slice cross—sectional informa-
tion for Stereolithography. The STL file is widely used for Stereolithography, but it is
very difficult to convert STL file into Slice file directly. Because it consists of an ordered
list of triangular net without any topological information other than the orientation of
each facet. So, The system is accomplished by data flow through several intermediate
stages such as Reference, .SL1, .5L2, .SL3. and .SLC file. The data processing is per-
formed in 5 steps: 1) Create a Reference file including common information. 2) Modify
STL file within the effective range of SL machine. 3) Calculate a point of intersection
between plane equation and line equation. 4) Sort z values in ascending order using
quick sort algorithm. 5) Search the adjacent points and formulate a closed loop using
singly linked linear list. The system is developed by using Borland C++ 3.1 compiler in
the environment of Pentium PC, and verified to be satisfactory by making some proto-
types of electric household appliances.

Key Words : Stereolithography(#=84), STL file(STL %), Slice cross-sectional information(&dfe]
2 BARY), triangular net(F4¥F), vertex(34), topological information(HARE),
SL machine(Z#% A4)), singly linked linear list(2% €4 IAE)
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Fig. 1 Principle of Stereolithography

=> SECHE 9 STLYAl Al
facet oormal QAIONNE00 Q000000 ~1.000000e+00 -> Y4aE

loop

wertex LOUO00e<01 ~-LOOD000e-+L. QUOC000e400 => R pl
vertex Q400000e+01 (000002401 Q000D -3 4
vertex LOOODMOR+01 0.000000e+0L DO00ME0 > 73 8

L
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Fig. 2 STL file format
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Fig. 4 Vertex—ﬂo—Vertex Rule

HE 2 PN o AAEEL AA, HAEHY

#A5 = 2&8% 93 (Right Hand Rule)< T of

#r Fig 3 olezrg o 2¢ WAL BoFm Sl
A, A48 EE ol 48 AvE dA4€e

142

VV{(Vertex-to-Vertex) Rule® @Fa ol &},
Fig. 4= VV Ruled & & RdFm Yt}

E AFME Pro/ENGINEERS I-DEAS CAD
Azl Y STLHY S 4gekd dolg M)
o] £ ed] Zzts] CADA "M HAR STLHY
£ Y dRede 271 2AF] ok AN, 33
9 Rd$ STLHIZ #A#ANZ o STLHYUY x,
y. 2&EFS A7t EYR, 2EFS dEATL
FASAY £BATo g EAS: & STL#HY Ewe]
CADA&"uit} =254 g2 &¥doe Hov. ut
A B AP = STLAYAA 423 A By F
E#E F&31 o1& SLAA 71399 Hule Hel
B2 #4319 sL1ges st

=4, STLYYZ Fig. 59 Z¢] VV Rule&
37 Wi 2dad ALl FHo| FEHH ZA
g}, 2 dpdde dd 94 8~E(Singly Lin-
ked Linear List) 71'& AM48o] $89 & AA
A TEFRE AMgc. AR, CADAZRCA
BEIde] FERst e 4L STLAYE wag
o 7HFH of2g F AAY Alold vl B 8
o] A7k, olfR - gelel 29 @R HolEEo] HF
Z7F "R @7 wEe] HeolA FA AZHE FE
7& 5 §A b a8y old BAAER MY dF
PN FFH7) R B AFAE ol FAH ]
e STLHY & g8 g},

A, HAdes Q8¢ P o3 Adsdxe
g 7% A58 H4¥E &, F o3 gAdye v
o] Wizt sol EHu| AW e ZZo] EAEA
k. olg 2E ZAle FElolag FHUPRE AL
e 9% fAA] @7 i naeA] g

-5
bl

4, STL2RE] CHHEE WadEi

Ny
AN

Fig. 5 Edge and vertex redundancy in STL format
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Fig. 6 Slicing Process

Fig. 7 Data flow from STL file to SLC file
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Fig. 8 Flow chart of Slicing Algorithm
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Fig. 9 Reference file format
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Fig. 11 Definition of structure joint_point

Fig. 12 Closed Loop using Singly Linked Linear
List
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