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Abstract: This paper presents an effective nesting method for leather manufacturing, such as automobile interior
decoration, etc. After the profiles of leather sheets and stencils are obtained, they are discretized to make the
processing independent of the distinct geometry. The constraints of profiles are thoroughly considered. A heuristic
bottom-left placement strategy is employed to sequentially place stencils on sheets. The optimal placement
sequence and rotation are deterimined using a simulated annealing based genetic algorithm (SABGA). A natural
concise encoding method is developed to satisfy the possible requirements of the leather nesting problem.
Experimental results show that the proposed mehtod not only can be applied to the normal two-dimensional nesting
problems, but also can be especially suited for the placement of multiple two-dimensionally irregular stencils on
multiple two-dimensionally irregular sheets as well.
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Fig.4 Placement sequence and orientation encoding
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Tabel 1 Comparison between our apporoach and the approach from Jain' on

an example of nesting multiple polygon parts in a single rectangle

R PRI B T B

Method Our approach Jain") approach
Pattern size (mmxmm) 40x20 25x45 25x40 20x45 20X 40
Number of generations 302 1 10 20 100
Utilization (%) 100 71.1 80 88.8 100
CPU time 2'9" 21" 132" 2'49" 7'25"

5 & i

SCHP R IE PECRE BORPRURE i BEAT 10 A0 A B[R] I 51 1532 J 200K A0 AT Jim B 5 0R I AR B B 48— A, DR T 92

H I DE AL HERE T R 01 38 T T DR AN D F) — 2 FE A R L Ao 45 S A 1 Ak B D75 3 A SRR e e 17 e i L A
L ARIA) N DIE, 5 T MU PR JE o T SR s 3 453 D00 AL HE R MU AR A A5 P P R £ 2 (R FE K52 SABGA 5%
KAERTEM.SABGA Sk T GA Rl SA IR AT, E A8 58 CHE I 14 Z L T h SR AR 17 i b B 128 53 A< AR B IR,
R PR RO K AR5 PR R KRS 72 S 458 10 Tt o 1 3 242 A, B AL A 5 v 00 T 2 ) B AR 2 o, i A Je A B ik
() BE AL 2 € A AR A0 AE DAL (K B0 SR i B LU ASOR 98 Jim AR/, T 3 g J 48 RSSOk 1 KRR 1 DA i e 1y

e

S

S FRATTHE Hh AR ST D A D5 3 AN LT 3 AN U A A B A B3 2 A AN I U 2 1T 0 At P U 7 A

FE AN B2 AN KU T L PR R, S 4 SRR I, BATT (0 A B 5 952 AT T A R S

References:

(1]

Hopper E, Turton BCH. A review of the application of mete-heuristic algorithms to 2D regular and irregular strip packing problems.

Artificial Intelligence Review, 2001,16:257-300.

[2] Bennell JA, Dowsland KA, Dowsland WB. The irregular cutting-stock problem—A new procedure for deriving the no-fit polygon.
Computers and Operations Research, 2001,28(3):271-287.
[3] Gomes AM, Oliveira JF. A 2-exchange heuristic for nesting problems. European Journal of Operational Research, 2002,141(3):359
-370.
[4] Heistermann J, Lengauer T. The nesting problem in the leather manufacturing industry. Annals of Operational Research, 1995,57:
147-173.
[5] Xing WX, Xie JX. Modern Optimization Calculation Methods. Beijing: Tshinghua University Press, 2000 (in Chinese).
[6] Reeves CR. Modern Heuristic Techniques for Combinational Problems. Oxford: Blackwell Scientific Publications, 1993.
[71 Heckmann R, Lengauer T. A simulated annealing approach to the nesting problem in the textile manufacturing industry. Annals of
Operational Research, 1995,57:103—133.
[8] Heckmann R, Lengauer T. Computing closely mathing upper and lower bounds on textile nesting problems. European Journal of
Operational Research, 1999,108(3):473—-489.
[9] Jain S, Chang HG. Two-Dimensional packing problems using genetic algorithms. Engineering with Copmuters, 1998,14(3):
206-213.
[10] Cui Y. The Processing and Analysis for Images. Beijing: The Science and Technique Publisher, 2000. 65-86 (in Chinese).
[11] Babu AR, Babu NR. Effective nesting of rectangular parts in multiple rectangular sheets using genetic and heuristic algorithms.
Int’l Journal Produce Research, 1999,37(7):1625-1643.
[12] Liu Y. Simulated Annealing with a Potential Function with Discontinuous Gradient and an Adaptive Simulated. Beijing: Peking
University Press, 1999. 15-80.
Mt 325 % SOk
(51 TWSCUN, < A BRACHUAL T8 5777 9 AL ¢ 0 HE R 2 1 A, 2000.
[10] AEUZ. B AL F1 5 3 47 AL st B2 BOR R, 2000.

S https// www. jos. org. cn



	几何信息的获取以及处理
	样片的旋转角度
	几何信息的离散化

	排样的搜索策略和算子操作
	启发式的底左布局方式
	扫描技术

	优化方法
	皮料和样片的编码表示
	交叉和变异算子
	基于模拟退火技术的遗传算法

	实验结果
	结  论

