FarE s Bl T
2020 4 8 /1 PACKAGING ENGINEERING - 75 -

ZEMSERBIME XM SAER RN

KK H, E—@
(PEEM K BFEEBS Ak, KHETT 300300 )

FEE: BW AT MESI SECRA A AR REBORFA R, FHA M FRAE G P K0 R A
A, RS REREAAIE R, Ak B ARN Komeans H ik I R it /7 Mo de, FRE RS AR

N

NS

Bleg i BB —ANEEH, REAAMEEFRINMEFT, BE5EHELERTIFHRAALZELRY
ﬁ%ﬁmom%ﬁ%ﬂ%%maaﬁlmﬁ T IERAT R, FEHESERRRFTIRE, EHT A
TR B R vk 09 AR B B R R 95 s o N SRR A A BB OL, P EE AR R RGBT A

5 0.51, %&b %E%ﬁk% BORAFP4RGGELT, ESAMEBRPREN T WO ESE 50, L
H BT A2,

KER: ZREE; EERSHR; MomRk; BEESE

hE 4% S TB485.3; TP301.6 SCEAFRIRAE: A XEHS: 1001-3563(2020)15-0075-06

DOI: 10.19554/j.cnki.1001-3563.2020.15.012

Multi-container Loading Optimization of Air Cargo Considering
Pre-distribution Strategy

ZHANG Chang-yong, ZHAI Yi-ming

(College of Information Engineering and Automation, Civil Aviation University of China, Tianjin 300300, China)

ABSTRACT: The work aims to research a multi-container loading optimization algorithm, so as to solve the problem that
most of the current packaging algorithms do not consider the loading order constraints and cannot effectively solve the
problem of practical application of air cargo loading. First, the K-Means algorithm was used for cargo pre-allocation, and
the cargoes with the same clustering characteristics were assigned to the same container. Then, the extreme point order
was obtained by extreme points (Eps), and the genetic algorithm was used to optimize the layout scheme of each contain-
er. 160 cargo data of an airport logistics company were used for experiments and compared with the continuity strategy,
which proved that the Eps loading method with pre-allocation strategy could effectively avoid the low utilization of indi-
vidual container and make the population variance of container utilization drop to 0.51. Considering the constraints of
cargo loading order, the algorithm can realize the rational allocation of cargo in multi-container loading optimization and
has better engineering applicability.
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Fig.1 Algorithm flow
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Fig.2 Eps loading method
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Fig.3 Clustering results
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Tab.2 Air cargo data and layout location
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1 77%96x58 63.5 0.2123 (0,63,0) 3
2 69x33x51 21.6 0.6542 (78,0,50) 1
3 88x89x56 31.7 0.3487 (211,45,149) 3
4 13%25%50 11.5 0.8814 (218,115,198) 2
160 97x45%41 32.6 0.7568 (253,57,100) 1
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Tab.3 Comparison of container utilization of two distribution strategies
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