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Abstract

In order to solve the problem of time-consuming and labor-intensive manual layout of two-dimensional
irregular labels, an efficient and convenient solution is proposed. Firstly, the mathematical model
of two-dimensional rectangular strip packing problem is established, and the lowest horizontal
line algorithm is used as the packing location algorithm. Secondly, by adaptively adjusting the
probability of exchange and mutation in the genetic algorithm, the relationship between the con-
vergence speed of the algorithm and the population diversity was balanced. The example shows
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that the scheme has strong maneuverability and great application value for the layout of irregular
labels. The development of society promotes the change of technology. The automatic packing
technology of irregular labels is of great significance to promote the traditional printing industry
and promote the sustainable development of the printing industry in the intelligent age.
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Table 1. Supermarkets commonly use promotional label classification data
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BIEREARE 10 30 3%5, 3.5%5, 5%x225, 5%3, 5%x3.5, 5x42, 5%x475, 5%5 18
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Table 2. Six kinds of promotional label layout results
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Figure 1. Layout result diagram
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Table 3. C example sample data
3R 3. C BhlmEiR

FH C1 2 C3 C4 C5 C6 Cc7
A4 16, 17 25 28,29 49 73 97 196, 197
A B B 20 40 60 60 60 80 160
SRR 20 15 30 60 90 120 240

Table 4. N example sample data
= 4. N Bl REE

By N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12
ST B 10 20 30 40 50 60 70 80 100 200 300 500
WA 56 40 30 30 80 100 50 80 100 50 70 70 100

R ANt v 40 50 50 80 100 100 100 80 150 150 150 300
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Table 5. Results of different algorithms
*®5 TRIEETEER

B Hea+bLr Rga+BLF Tea+bLr H sa+BLr Rsa+BLF Tsa+sLF H w5 R s T sewrse
Pl 20 100 3.4 20 100 1.1 20 100 0.74
cl1 P2 21 95.23 0.5 21 95.23 0.8 20 100 0.91
P3 20 100 7.1 20 100 0.8 20 9524  0.77
P4 16 93.75 1.3 16 93.75 6.5 15 9375 225
c2  P5 16 93.75 22 16 93.75 13.9 15 93.75 3.81
P6 16 93.75 1.0 16 93.75 13.6 15 100 2.31
P7 32 93.75 7.4 32 93.75 20.3 30 93.75 5.62
Cc3 P8 32 93.75 12.4 32 93.75 22.5 30 96.77 531
P9 32 93.75 11.6 32 93.75 183 30 100 7.13
P10 64 93.75 35 64 93.75 65 60 96.77  7.27
C4 Pll 63 95.23 48 64 93.75 46 60 9375  7.25
P12 62 96.77 61 63 95.23 70 60 100 7.43
P13 95 94.73 236 94 95.73 501 90 97.83  26.58
C5 Pl4 95 94.73 440 95 94.73 285 90 96.77  28.49
P15 95 94.73 150 95 94.73 425 90 9474 2832
P16 127 94.48 453 127 94.48 854 120 96.0  39.85
Cc6 P17 126 95.23 866 126 95.23 680 120 94.49  40.77
P18 126 95.23 946 126 95.23 912 120 96.0 3991
P19 255 94.11 4330 255 94.11 4840 324 82.03  220.1
C7 P20 251 95.61 5870 253 94.86 5100 316 78.49 2414
P21 254 94.48 5050 255 94.11 6520 309 80.26  228.6
N1 40 100 1.02 40 100 0.24 41 97.56  1.055
N2 51 98.04 9.2 52 96.15 8.14 53 94.34 1.90
N3 52 96.15 2.6 52 96.15 39.5 55 9091  9.233
N4 83 96.39 12,6 83 96.39 84 90 88.89  5.803
N5 106 94.34 52.3 106 94.34 228 117 9259  21.64
N6 103 97.09 261 103 97.09 310 113 9091  73.80
N7 106 94.34 671 106 94.34 554 123 9091  95.06
N8 85 94.12 1142 85 94.12 810 93 86.02 9543
N9 155 96.77 4431 155 96.77 1715 172 88.49  121.8
N10 154 97.4 2x10* 154 97.4 6066 183 89.28 3421
NI11 155 96.77 8x10* 155 96.77 3x10* 197 86.95  518.7
N12 313 95.85 4x10° 312 96.15 6x10* 389 8427 1535
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