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Optimization of Aviation Container Loading Based on Improved Genetic Algorithm

ZHANG Chang-yong, LIU Jia-yu

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

ABSTRACT: In order to ensure the smoothness and safety of cargo in transportation and optimize the problem of con-
tainer loading layout in air transportation, an improved genetic algorithm is proposed and the research of air container
loading application is carried out. Considering seven practical constraints of cargo loading, taking the container volume
utilization rate as the optimization objective, the multi-container loading optimization model of air container is estab-
lished. The initial population is randomly generated by three-stage real coding, and the optimal individual protection
strategy is added to enhance the global convergence of the genetic algorithm. A reasonable fitness function is con-
structed by combining different constraints. Taking the real air cargo information as experimental data, the experimental
results show that the average utilization rate of container volume is increased from 74.07% to 83.99%, and the number of
loading pieces is significantly increased, which is suitable for air container transportation. The algorithm can be applied to
air container loading and transportation, creating conditions for the realization of intelligent loading and the improvement
of transportation efficiency in the air transportation industry.
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Tab.1 Example data
SRl Fifi B2 5 IXC ] U7k By HAA
[0.25W, 0.75W] , 5 As
Ay [0.25H,0.75H].
[0.25D,0.75D] 10 Ao
Fz2 EEXEER
Tab.2 Algorithm comparison results
W=H=D=100 cm W=H=D=200 cm
=RUIEE
23 (AR FH /% i [A] /s 23 A ) FH 2/% A /s
SCHR[6] 71.44 418.2 66.73 78.31
As k1] 72.14 3.7 70.73 5.7
pd 80.33 3.4 79.12 6.2
SCHR[6] 94.02 1 600.76 78.38 1 687.84
Ay CHk[11] 79.97 22.1 77.73 17.8
CH 82.98 20.5 81.54 18.34




- 258 - f1 %% T 72 2022 4F 6 A

®3 LMHE
Tab.3 Cargo data

U= £/em Fa/cm & /cm Ji R /kg Uig=2 £/cm Fa/cm = /cm Jii iR /kg
1 60 53 85 23.5 51 80 53 76 36.5
2 80 53 78 33.2 52 88 73 75 44.9
3 85 53 69 45.1 53 88 80 79 49.2
4 50 81 80 36.2 54 81 98 70 58.9
5 88 53 80 39.6 55 82 62 75 55.7
6 78 53 79 45.2 56 80 85 80 40.5
7 75 77 50 40.3 57 85 79 83 45.2
8 75 77 43 40.6 58 60 75 78 36.2
9 72 52 77 44.1 59 50 75 78 39.5
10 87 53 60 33.6 60 82 55 76 44.9
11 78 53 80 33.2 61 75 60 65 42.6
12 69 79 53 32.1 62 53 80 76 41.2
13 50 88 80 26.9 63 73 88 60 55.2
14 52 72 75 31.9 64 78 79 80 26.3
15 53 80 85 30.2 65 80 78 81 36.5
16 53 79 76 31.4 66 32 78 81 27.5
17 80 50 85 40.5 67 32 78 81 27.5
18 84 72 52 50.1 68 32 78 82 30.5
19 53 80 96 52.9 69 80 58 82 55.2
20 53 80 78 47.5 70 63 60 86 36.9
21 53 75 79 44.1 71 70 67 78 44.2
22 84 71 50 32.5 72 60 65 90 33.8
23 72 52 92 45.2 73 63 83 75 45.2
24 94 53 69 62.5 74 90 68 80 59.3
25 53 92 90 63.4 75 63 75 87 50.2
26 86 79 83 56.4 76 95 87 65 59.7
27 50 86 78 50.2 77 100 82 70 25.3
28 80 86 52 60.7 78 66 81 60 28.6
29 86 69 53 45.2 79 92 63 80 47.3
30 80 53 76 453 80 69 95 53 46.3
31 85 66 76 47.1 81 70 80 80 60.5
32 80 53 76 442 82 85 72 72 32.6
33 85 66 76 33.6 83 63 96 80 36.2
34 65 44 76 25.6 84 85 76 79 58.2
35 85 66 76 35.6 85 50 65 82 36.1
36 65 66 55 44.7 86 68 84 72 33.2
37 65 66 52 37.8 87 100 63 80 58.6
38 65 66 33 26.9 88 88 80 53 53.4
39 65 66 43 36.4 89 79 53 75 48.9
40 65 73 80 37.3 90 84 60 80 46.2
41 45 73 80 42.8 91 82 62 82 45.2
42 89 90 80 56.8 92 63 75 79 44.2
43 78 50 81 48.6 93 73 80 75 36.5
44 72 82 75 53.2 94 62 34 60 25.1
45 80 80 85 55.4 95 62 80 33 33.7
46 60 86 83 45.2 96 95 80 55 68.2
47 83 79 85 51.2 97 95 80 48 60.3
48 78 75 81 50.3 98 72 90 75 61.4
49 76 92 55 47.5 99 75 70 75 55.2
50 60 53 70 46.5 100 95 80 33 23.6
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Tab.4 Loading results
£ 4 AL Ae)s
JP5 GRBRI ISR /% B3 R S B AR m® P14 2 ] /s (AR /% SRR S MR B Y/m® P42 2 i) /s
AMF1 75.21 25 10.98 19.23 82.37 30 12.03 20.34
AMF2 72.36 31 10.56 20.56 86.28 39 12.60 23.97
AMF3 74.65 27 10.90 20.11 83.32 31 12.16 22.50
FH{E 74.07 27.67 10.81 19.97 83.99 33.3 12.26 22.27
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Fig.2 Effect of container loading
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