5547 % 553 1) i 8 £ 2022 4% 3 f

Vol.47  No.3 FORGING & STAMPING TECHNOLOGY Mar. 2022

S e S e

bR

“HEAMNE R FRB N —FE S KEEE

Mook, WWERE, 7 OAN, M, REF
(BRSBTS T BRI ST S005 WL 2RI 430074)

E: FOO BN R HRRE R, SCBE 1 — il T R U AR S A & RS IR SRS E (AGAHA) o B4,
% TR B SR AR B CE SRS B D AR TR LA A, SR T — R TR A 2 (NFP) BOIRG HCE WS, 25575 IEHERE
HORIVBEAR R B EAR R EEE . 25, N1 R REIMREeE, R CEIERIUTRHE R T 8 &N 5, TEbrifE
SRR IR b, ARG ML AL, S NSO S S AR AR dd s R SCHR R B o X R 5 B A
B BTN, SRERI] . AGAHA FUATE 2 KR B B ARGl AL 50545 & BL AL, JF BAESLPREE 0] bt st
TT NTHEER S

KW “HEARNEEHRE R IRAHETS . WA IRG RN RGN E Ak

DOI: 10.13330/j. issn. 1000-3940. 2022. 03. 006

FE 5 ZES: TP391 XEkIRERS: A NEHS: 1000-3940 (2022) 03-0039-07

A hybrid solving algorithm on two-dimensional irregular graphics nesting problem

Du Bing, Guo Xiaogiang, Fang Jie, Wang Peng, Rao Yunging
(State Key Laboratory of Digital Manufacturing Equipment and Technology, Huazhong University of
Science and Technology, Wuhan 430074, China)

Abstract: For the two-dimensional irregular graphics nesting problem, a hybrid nesting algorithm (AGAHA) based on heuristic place-
ment strategy and adaptive genetic algorithm was implemented. Firstly, considering the problem that the placement strategy of a single in-
dex was easy to fall into the local optimum, a hybrid placement strategy based on no-fit polygon (NFP) was proposed, which comprehen-
sively considered the overall compactness and local compactness of the nesting effect. Then, in order to improve the efficiency of searching
for the optimal solution, an adaptive genetic algorithm was used when optimizing the order of graphs. Based on the standard genetic algo-
rithm, the crossover and mutation probabilities were adaptively changed according to changes in population fitness. Finally, the standard
test cases in the literature and the cases in the actual production were used to test separately. The results show that the AGAHA algorithm
is better than the ordinary genetic algorithm combined with BL algorithm in most cases, and in the actual cases, the results of AGAHA al-
gorithm are better than the result of manual nesting.
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Fig. 1 Example of two-dimensional irregular graphics nesting
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Table 1 Example data of benchmark nesting

- WM, AR e BRI
s sy EFREEC
Albano 4900 0, 180 8 24
Dagli 60 0, 180 10 30
Dighel 100 0 16 16
Dighe2 100 0 10 10
Fu 38 0, 90, 180 12 12
Jakobs1 40 0, 90, 180 25 25
Jakobs2 70 0, 90, 180 25 25
Mao 2550 0, 90, 180 9 20
Marques 104 0, 90, 180 8 24
Shapes0 40 0 4 43
Shapes1 40 0, 180 4 43
Shapes2 15 0, 180 7 28
Shirts 40 0, 180 8 99
Swim 5752 0, 180 10 48
Trousers 79 0, 180 17 64
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Albano 12050.90 10296.81 10397.190 10336.93 10432.700
Dagli 63. 69 64. 55 64.932 64. 17 64.774
Dighel 163.26 114.53 117. 628 113. 46 117.474
Dighe2 144. 96 115.05 122. 826 112. 64 126. 672
Fu 36.21 34.00 34. 662 33.83 35.030
Jakobs1 13.00 12. 18 12. 810 12. 00 12.108
Jakobs2  28.00 27.09 27.694  26.31  27.000
Mao 1928. 38 1876.93 1900. 364 1856.78 1893. 706
Marques 89. 00 82.21 82.790 82.00 83.216
Shapes0 69. 00 67.50 68. 100 64. 50 66. 000
Shapes| 67.50 63. 00 63. 300 61. 00 63. 100
Shapes2 - 28. 00 28.212 28.36 28.522
Shirts 68.24 76. 01 76. 430 75.49 76.220
Swim 6864.67  6543.02  6621.664 6471.84 6528.548
Trousers 269. 63 252.01 253.098  250.63 252.710
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Table 3 Results of actual case testing (mm)
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