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Nesting Problem for Two Dimensional Irregular Shapes

using Heuristic

Sung Kyo Jeong -

Geonwook Jeon

Department of Operations Research, Korea National Defense University, Seoul, 122-875

A new search procedure, VLT(Vertex Line Tracing) heuristic, for two dimensional irregular shapes nesting
problem was suggested in this study. The VLT heuristic was suggested to the nesting problem to
overcome disadvantages of the existing NFP(No-Fit-Polygon) method. This VLT heuristic was compared
with the results of the existing benchmark problems suggested by Albano, Hopper, and Burke. The results
of the VLT heuristic give efficient solutions in the point of the scrap ratio and computation time. A
computer program, NestLogic, using C++ for VLT heuristic was also developed for this nesting problem.
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Figure 1. Example of nesting process

1

!

o % BUF AT} ol Fol A& Fop 244
2 vl A4
24, B, 77 ) oA 1 A A
A7y kel BAo] o] T BRI 2

[¢) hnl
B Y PHES AN E AR 49T 5 Yok

% 9l
ol A9 MAEAZA A4 T HAeetel 24
3ok 3k

227124+

2.2.1 NFP(No-Fit-Polygon)
2249 B4 = A2 (Orthogonal or Rectangular)3} 99| &4+
(Irregular Shape)2] A2 EFH T 27] WA EA d7(Ada-
mowicz and Albano, 1976)& 7]38lstd 0 2 & Bz3l ALzbg] b
AeA o HFHARH, 224 =7+2 A WA & o B
%7] ¢ 7+(Albano and Sapuppo, 1980)= F-A <] ¥l %] £} ] & ¢35}
&} NFP(No Fit Polygon)?} =& 9] th<=3} S E3lo] A4 ERE
2 ZFAAN T E S 839t NFPE <Figure 2> A 9}
ol ¥ AL A2 BAA 21 972 B

SECES BESE RS

o] - l:
—-L-)V]\ B

—_——

AU ==
Reference point
Figure 2. Example of NFP(No Fit Polygon)

222 2@AAEY
A 2ol % WA duES
o&) A =olon, dA) 483 ﬂ‘ﬂ
-2 olek frAtst ALY il d

Albano(1976, 1980)0l|

& <Figure 3> 257 d—:ﬂﬂ%aoé e oz
ok o] & A A S WE A el Kol & 5 9le AA

q o)Ak Bl wix] EA 9
o] & HtHo] BA FAp7L WA ol 93k &A1 (Sequential)
ol A% £ (Deterministic)©] 2= d] A7} U Th.

=i

(a) Modules after clustering

J.
T

(b) Allocation of clustered modules
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2.2.6 Polygon clipping algorithm
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Figure 10. The Result of VLT Heuristic
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A A 30.77% W E-(Scrap Ratio)S & = UATH TY A
o] o3+ Burke(26)7} A A3+ 7|2 ATt AT k3 v w5kY
o A¥ A= TS <Table 4> I <Figure 19>} 2.

Table 4. Nesting Result of Blasz 2 Problem
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Figure 19. Result(Blasz 2 Problem)
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4.4 Dighe 1 Problem(Irregular Polygon 16 Items)

Dighe 1 4| (Burke, 2006)= 9 9] &40 2H8 & Hj %) 3} =
TAEA 34 °l ZFHA 2 99 FAY A F Y wjA ol
i dagES Agete 408 FE ALY HY 2
A= a1, 8:0,7:0,6:1, 3 A7 1°2 AP A B E(Scrap
Ratio) 23.98%5 A& 4 AUTH A A3} VLT Fe| ¥ o] ¢
o o g WA= vl e ARE Ae 5 3

Al
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RE Qe A4 A A H8740)E AA B45 v 8ol
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AAE 71 E A7 A3 g viastom A8 A3 vy
<Table 5> & <Figure 20>3} 2
Table 5. Nesting Result of Dighe 1 Problem
E HEg@) | AR ) = a =
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Figure 20. Result(Dighe 1 Problem)

4.5 Dighe 2 Problem(Irregular Polygon 10 Items)

Dighe 2 #A4 2] 4%, HA ZA = :1,3:0,~v:0,6: 1,
A7k 102 A8 A W2 & (Scrap Ratio) 24.28% 5 YJERJ AT &
U3 FA o thste] Burke®] Aol A AA 7]E AT A

& Hlastgl om AP A7 tha <Table 6> % <Figure
1>3 2o}
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Table 6. Nesting Result of Dighe 2 Problem
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Figure 21. Result(Dighe 2 Problem)

4.6 Mao problem(%] &} 84+ 207) F-A))

Mao®] F-A|(Burke, 2006)= 2] B3} F-AHE 9 o] G4} 207] ol
AR A BACIT A2 A 003,520,720, 93

2+ 90° 2 A& A] W 9 &(Scrap Ratio) 23.75%2 A& = AT}
o‘%—_}f‘i Aol thate] Burked] Aol A AT 7]E AT
A g3 vustd o APAE thy <Table 7> 3 <Fi-
gure 22>} 74T},

<
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45 s 44 AEsi e, A2 A7 Buke?

Table 7. Nesting Result of Mao Problem
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Figure 22. Result(Mao Problem)
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Table 8. Comparison(Scrap Ratio)

Albano(24)| Albano(36) | Blasz2 | Dighe 1|Dighe 2| Mao

10.50 - - - -
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