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Layout Planning for Stereolithography Parts using 3D Collision
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Abstract

Efficient layout in a fixed work volume reduces build time when multiple parts are built at once in
stercolithography systems. An efficient algorithm s developed for 3D layout planning. And it reduces
build time and increases cfficiency of SLA system. Genetic algorithm is implemented to locate as
many parts as possible in the fixed work volume. A 3D collision detection algorithm, k-DOPs Tree, is
implemented for the fast evaluation of a lavout plan,
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Fig. 3 CAD model of a hand-drill
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Fig. 4 6-DOPs by the level of hierarchy
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Fig. 15 Layout results (left: failed at commercial
right: success at RPVR)

system,

i S?E 04; ‘&;%

o <

SLA3S0. :;'

(4 0] 00nn
of] LE [

vat sizet™ (7}EL)350
7hA I |
o] AbgE 2REE
facetat bounding box
¥ Table 13} vl AFEE
i GUT 8 A 2

& vﬂ =

e Res BEo) L‘}

30 #)
%! A AA - /m' L; Tf_'.

xndicmorﬁ- 178 Fig. 159 xl%ﬂk ol PR

qkell Wi 7k o}

B O2EFHG gl

gick, RPVR-E o] 8% Al oA
B R TS s R i o R B

10074, 500400, o Aldiel M F 7}1 A
0%, Ll 90%, Heiwlo] sepolrk @b padAl



2k k-DOPs Tre

1,200% A Lojul
(0480527 o1t} Ao sy g

AbRshE AL 5000

A il g
e camon, 499 o ol

2

L

ik 1553

(1) Nakagawa, T and Jung. Ha-Do. 1998, Laoverd
npndacturog svstem, Sung-An-Dang. pp. 9-31.
(2} Klosowskl, 1 T. 1998, "Efficient Collision
Detection for interactive 3D Graphics and Vinual
Environments,” The requirements for the degree of
ductor of phitosophy  ar State University of New
York w Stomy Hrook

{3) Hwand, Shian-Miin, Kao. Cheng-Yen and
Horng, Jorng-Trong, 1994, "On Solving Recangle
Bin Packing Problems Using Genetic Algorithms,”
Systems, Man, and  Cybernetics, 1994 Humans.

]

Intormation  and  Technology.. feed JEEE

Interncnional Conference on, Vol 20 pp. 13831590,
{4} Pimpawat, (. and Chaivaratana, N.. 2001,
“Using a Co-operative Co-Evolutionary  Genetic
Algorithm o Solve a Three-Dimensional Container
Loading  Problem,”  Evolutionary  Computation,
Proceedings of the 2001 Congress on. Yol 2, pp.
11971204,

{5} Dogrusoz, Ugur, 2002,

Packing Algorithms for Layour of Disconnected

“Two-dimensional

Graphs,”  Iformation Sciences,  Volo 1430 pp
147158,

(6 Zachmann, Gabriel. {998, “Rapid Collision
Detection by Dynamically  Aligned  DOP-Trees.”
Prac. of IEEE Virtual Reality Annual iniernational

Svmposium,: VRAIS W8, Adanta, Geargia,

(73 Hur, Sung-Min, Chang, Pok-Keun, Chot
Kyung-Hyun and Lee, Seok-Hee, 1999,

“Determiniation of Part Orientation and Packing in
SLS Process.” Jownal of the KNorean Socien of
Precision  Engineering, Vol 6. Noo 1l pp
139147,

(8) Hur, Jung-Hoon. Lee, Kun-Woo and  Abn,
Jea-Hong, 1997, "Optimal 3-D Packing using 2-D
Slice Data for Multiple Parts Lavout in Rapid
Prototyping.”
CADCAM Enginesrs, Vol 7. No. 3, pp. 1952

Transactions  of  the  Sociviv of

(93 Hur. Jung-Hoon and Lee. Kun-Woo, 1996,

“"Automatic  Support Structure Generation for
Stereolithographographic Rapid Prototyping.”

Proceedings of the KSME 4. Vol 20. No. 10, pp.
3068-3078.
Genetic

{1 Michalewicr,  Zbigniow, 1996,



1554 AR
Algorithm  +  Data  Structures = Evolution

Programs, Springer-Verlag.

{11} Kiim, Ho-Chan, 1998, "Devclopment of Data
Translation and Automated Support  Generation
System for Stereolithography,” The Reguriements
Jor the Degree of Master of Pholosophy at Pusan

National wiversity, pp. 48~65.

{12y Kim, Ho-Chan and Lee, Seok-Hee, 2002,
"Minimization of  Post-processing  area  for
Stereolithography Parts by Selection of Parnt
Orientation,” Transactions of the KSME, A, Vol
26, No. 11, pp. 2409-~2414.

(13) Son, K., Choi, K. H. and Eom, S. 5., 2001,

Vol. 15, No. 4, pp. 448-458.



