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Optimization on Air Cargo “ Trunk-Branch” Linkage Allocation
Based on Genetic Algorithm

LI Guo-ju', ZHANG Qian-rui', YU Bin', ZHANG Xin-zhe'**
(1. School of Aerospace Engineering, Zhengzhou University of Aeronautics, Zhengzhou 450046, China;
2. Henan Provincial Key Laboratory of General Aviation Technology/Zhengzhou University of Aeronautics, Zhengzhou 450046, China)

[ Abstract] With the gradual formation of “trunk-branch” linkage multi-level air cargo transportation system, the problem of low
turnover efficiency of airport cargo is becoming more and more prominent, and the “trunk-branch” linkage efficient cargo allocation
methods have become one of the key technologies to solve the above problems. An integer programming linkage allocation model was
established with the maximum loading rate under “trunk-branch” linkage as the optimization objective while simultaneously satisfying
constraints such as cabin position, cabin size, center of gravity, and weight for both trunk and branch aircraft. This model was applied
based on genetic algorithms to optimize the cargo allocation between the B757-200 trunk aircraft and the ARJ21-700F branch aircraft.
It was found that the average loading rate of “trunk-branch” linkage allocation was increased by 5.45% to 72.05% compared with
sequential allocation. By demonstrating that the proposed “trunk-branch” linkage allocation method in this study can significantly
increase the overall cargo loading capacity, and thus effectively improving the efficiency of cargo turnover at airports, laying a
theoretical foundation and providing technical support for the safe and efficient development of the “trunk-branch” linkage multi-level
air cargo transportation system.

[ Keywords] genetic algorithm; air cargo transportation; “trunk-branch” linkage allocation; loading rate
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Fig.3  “Trunk-Branch” line cargo aircraft
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kg kg kg kg
B757 52 752 83 460 108 862 95 254 30 776

ARJ21 24 666 34 163 43 500 40 455 9 497
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Table 2 Center gravity parameters of “trunk-branch”
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R3 B757-200 MEEHEBHIER
Table 3 B757-200 cabin arm data table
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Fig. 6 Flowchart of genetic algorithm
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Table 4 ARJ21-700F cabin arm data table
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Al 254
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10 1355 20 1030 30 1044
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Fig. 8 Load rate genetic algorithm iteration

convergence diagram
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Table 6 Load rate data for sequential loading on trunk and
branch lines and “Trunk-Branch” combined loading

T B BLER % BohliEk/ %
1 67 72
2 66 73
3 69 72
4 67 73
5 68 72
6 67 72
7 66 72
8 67 72
9 66 72
10 68 71
11 65 73
12 66 72
13 65 72
14 68 72
15 64 72
P E 66. 60 72.05
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