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Research on Multi Box 3D Packing Problem Based on Hybrid Genetic Algorithm
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ABSTRACT: The works aims to improve the utilization rate of packing cases in the packaging link of e-commerce wa-
rehousing. Aiming at the 3D packing problem of multi box and multi-item types in e-commerce warehousing, a mathe-
matical model of mixed integer programming was established, and a packing process module algorithm based on heuristic
empirical rules and the combination of multiple operators was designed. The hybrid genetic algorithm for multi box 3D
packing problem was designed from packing sequence and improved operator to optimize the packing scheme. Experi-
ments showed that PSO-HGA-S1 algorithm was the best among the PSO-HGA algorithm series in the optimization of
packing sequence. Among the hybrid genetic algorithms with improved operators, [IPO-HGA-S1 algorithm was the best.
The hybrid genetic algorithm designed in the work can improve the utilization rate of packing cases in the packaging link
of e-commerce warehousing.
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Tab.2 Series of hybrid genetic algorithms with improved operator

(ER7S ESA-SHA-S1 ESA-SHA-S2 ESA-SHA-S3
PSO-HGA IPO-HGA-S1 IPO-HGA-S2 IPO-HGA-S3
NSO-HGA NSO-HGA-S1 NSO-HGA-S2 NSO-HGA-S3
IMO-HGA IMO-HGA-S1 IMO-HGA-S2 IMO-HGA-S3
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Tab.3 Size information of various box types mm

ETRe) K g [
1 120 100 55
2 140 100 85
3 165 120 55
4 165 150 110
5 200 100 90
6 200 140 70
7 200 150 150
8 245 120 90
9 260 175 130
10 270 200 90
11 290 170 190
12 300 200 170
13 300 240 220
14 330 170 260
15 330 330 260
16 380 275 150
17 400 180 140
18 400 330 220
19 410 350 360
20 430 360 280
21 550 400 400
22 650 550 400

*4 REBEHEEEBSHRERR
Tab.4 Super parameter setting of hybrid
genetic algorithm.
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Tab.5 Calculation results of PSO-HGA algorithm series of

JD dataset
ik VIR HOR /% VTR FER /s
PSO-HGA-S1 70.92 43.09
PSO-HGA-S2 70.67 48.07
PSO-HGA-S3 70.04 39.22
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Fig.8 Iterative process of PSO-HGA algorithm series of
JD dataset
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Tab.6 Calculation results of HGA algorithm series with
improved operator in JD dataset

Ak SRR %  CFETRAER s
IPO-HGA-S1 70.93 40.57
IPO-HGA-S2 70.77 45.01
IPO-HGA-S3 70.17 36.18
NSO-HGA-SI1 70.72 108.86
NSO-HGA-S2 70.77 123.08
NSO-HGA-S3 70.09 100.83
IMO-HGA-S1 70.91 122.52
IMO-HGA-S2 70.81 138.96
IMO-HGA-S3 70.51 102.37
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Fig.9 Iterative process of HGA algorithm series with
improved operator in JD dataset
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