Modeling and Simulation E#E5{5 K, 2023, 12(2), 974-984 Hans i
Published Online March 2023 in Hans. https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2023.122092

ETIRERZNG AT RE

kB, F R RRS
I TRENR TR, L

#HSHEIL

ks H i 20234F2A3H; FHBEM: 20234F3A7H; KA HM: 20234F3414H

=

B FIT R ARAMERR A M E R AR AP EREE, 2T I, A3 B A Rov BN B A7,
R T REBEEARER . B S HEERRBHAEE, WHEERAK-meansRREEE B AES R
TREMER, BEidK-meansEELKA LI item s, )5 ASKAIATREN, BB ARV F
B, TR EAFEAIEREE, ERRERE PR R R R AR R F R E, T8EE R
FEAUPMGREEENE. S2RNT: FERMFHEAN63%, FRMERBE N33R, 25k
H SRR ARAL SR, MALBHIGRIWT: PR TR AN85%, PRI EHBENI7H.

XA
WAL, HREMRAL, K-MeansH¥k, BLHE:

Optimization of Order Batching and Layout
of Square Parts Based on Genetic Algorithm

Rui Zhu, Meng Li, Enguang Qin

School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai

Received: Feb. 3", 2023; accepted: Mar. 7, 2023; published: Mar. 14", 2023

Abstract

Since order grouping and scheduling optimization is crucial in the personalized production model,
based on this, this paper constructs a mixed integer programming model with the goal of reducing
the amount of original sheet metal used. The initial algorithm uses a mixture of K-means cluster-
ing algorithm and genetic algorithm to classify similar items by K-means clustering algorithm and
then randomize them by category to establish the initial population of the genetic algorithm, thus
improving the fitness of the initial population, and in the process of the algorithm, the chromo-
some genes are placed in order according to specified rules to calculate the original sheet. The
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plate usage was used to evaluate the chromosome fitness. The results are as follows: the average
plate utilization is 63% and the average number of plates used is 133. After that, the greedy strat-
egy optimization algorithm was proposed, and the optimized results were as follows: the average
plate utilization was 85% and the average number of plates used was 97.
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Table 1. Index of subproblem 1 and its significance
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Figure 1. Genetic algorithm flow chart
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Figure 2. Flowchart of item placement strategy
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Table 2. Solution results of different data sets under hybrid algorithm
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dataAl 138 60.37%

dataA2 130 63.75%

dataA3 135 62.02%

dataA4 129 63.45%
Al_ljpg Al_2.jpg Al 3jpg Al_4.jpg Al_5.jpg Al_6.jpg
Al_7.jpg Al_8.jpg Al_9.jpg Al1_10.jpg Al_11jpg Al_12.jpg
Al_13.jpg Al_l4.jpg Al_15jpg Al_16.jpg Al_17.jpg Al_18.jpg
Al_19.jpg Al_20.jpg Al_21jpg Al_22.jpg Al _23.jpg Al _24.jpg

Figure 3. Part of the data Al original film layout
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Figure 4. Part of the data A2 original film layout
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Figure 5. Data A3 of the 121st original film row sample
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Figure 6. Data A3 of the 114th original film row sample
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Figure 7. Flow chart for exporting stripe
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Table 3. Solution results for different data sets with improved algorithms
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data Al 99 84.39%
data A2 100 82.87%
Data A3 97 86.32%
data A4 95 86.16%
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Figure 8. The first original film row sample of the improved data A1
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Figure 9. The 117th original film layout of the improved data Al
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Figure 10. Improved data A3 original film part of the row of samples
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Figure 11. Improved data A4 original film part of the row of samples
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Figure 12. Comparison of the number of original films in each data table
before and after improvement
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Figure 13. Comparison of plate utilization by data sheet before and after
improvement
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