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Layout optimization on two-dimensional irregular parts based on
improved genetic tabu search algorithm
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Abstract: Aiming at the layout problem of two-dimensional irregular sheet metal parts, an layout optimization method integrating no-fit
polygon (NFP) localization and improved genetic tabu search algorithm was proposed. Firstly, the parts were classified and coded accord-
ing to the geometric characteristics, and the NFP between parts was solved to avoid the repeated calculation of NFP. At the same time,
the heuristic rule with the goal of layout height minimization was introduced, and the comprehensive evaluation function of the localization
strategy for parts was given to improve the utilization rate of sheet material. Secondly, the elite population in the genetic algorithm was
used as the high-quality initial solution of the tabu search algorithm to reduce the consumption of calculational resources in the nesting op-
timization of parts. Finally, the proposed layout method was tested using benchmark examples provided by the European special interest
group on cutting and packing ( ESICUP). The results show that compared with the traditional genetic tabu search algorithm, the calcula-
tional efficiency of the proposed layout method is improved by 28. 32%—80. 23%, and the best layout results are achieved by the proposed
layout method during the seven benchmark tests compared with the two existing algorithms.
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Fig. 1  Schematic diagram of no-fit polygon NFP
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(a) Example of classification coding for part
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Fig. 3 Influence of center of gravity position for parts on layout effect
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Table 1 Comparison of test results between ESGTSA and TGTSA algorithms

TGTSA ESGTSA
RSB LR, TR T VAN STV b
4 4 FERT 1,/ wALST Zh FERE 1,/ (ty=ty)/t,/%
mm mm mm mm
Albano 10308. 60 10448. 65 54.36 10359. 80 10434. 04 31. 19 42.62
Blaz 27.45 27.75 71.46 27.31 27.83 29.43 58.82
Dagli 60. 40 61.58 115. 17 61.23 61.55 34. 65 69.91
Dighel 114. 02 119.17 16. 18 114. 02 119.63 6.85 57. 66
Dighe2 111.75 119.42 4.60 111.75 120. 17 2.08 54.78
Fu 32.77 33.42 5.25 33.26 33.56 2.82 46.29
Jakobs1 11.91 12. 19 73.97 11.91 12.32 15.92 78. 48
Jakobs2 25.40 26. 45 52.25 25. 66 26. 68 10. 82 79.29
Mao 1843.92 1915. 60 82. 69 1873.54 1908. 34 59.27 28.32
Marques 81. 66 82.24 70. 29 81.57 82. 84 29. 19 58.47
Shapes0 63.30 64.09 277. 10 64.29 65.78 54.78 80. 23
Shapes1 59.76 61.39 194. 89 59.57 61.80 56.52 71.00
Shirts 62.73 63.75 2653. 02 63. 28 63. 80 621.13 76.59
Swim 6324. 35 6454.76 1926. 14 6313. 48 6472. 94 467.79 75.71
Trousers 244. 05 248.01 546. 65 242.92 249. 46 124. 60 77.21
F2 3FMEZEMRL R (mm)
Table 2 Comparison of test results for three algorithms (mm)

PCGA AGAHA ESGTSA
FriES A

RALEs R RSSESE S s R RREAES FeALsh RRERE S
Blaz 27.58 27.77 — — 27.31 27.83
Jakobsl 12. 30 12.87 12. 00 12. 11 11.91 12. 32
Marques 83. 00 84.51 82.00 83.22 81.57 82. 84
Shapes0 67.00 68. 82 64. 50 66. 00 64.29 65.78
Shapes] 62. 04 63.48 61.00 63. 10 59.57 61. 80
Shirts 64. 19 65.19 75.49 76.22 63.28 63. 80
Trousers 255. 81 260. 31 250. 63 252.71 242.92 249. 46
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