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Gate Assignment of Freight Flight Considering Efficiency Operation Support

YUAN Yuan, ZHAI Haoxin, SUN Chuanlong
(College of Economics and Management, Shenyang Aerospace University, Shenyang 110136, China)

Abstract:In order to further solve the problem of freight airport gate assignment and improve the efficiency of
airport operation support, considering the double sorting centers and cargo emergency degree, a multi-
objective optimization model is established to minimize the aircraft taxiing time and off-board transportation
time, and to maximize the matching degree between flight type and stand type, and runway robustness. The
linear weighting method is used to assign the objective function, and the distribution results under different
weights are analyzed comprehensively to get the optimal scheme. With the help of CPLEX Studio IDE
12.8.0, Ezhou Airport is taken as an example to solve the problem. The experimental results show that
compared with the greedy heuristic method, the gate assignment scheme of the model proposed in this paper
can reduce the aircraft taxiing time by 17.90%, reduce the cargo transportation time by 6.96% , enhance the
utilization rate of aircraft stand type by 21.21%, and the runway usage is completely balanced. Therefore, it
improves the transit efficiency of hub airport and the efficiency of operation support, and can be used in the
actual operation of freight hub airport.
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Table 1 Flight data to be assigned in an airport

N BT N: X
BB HL aﬁjfu Hﬁf‘] WEE B f?fu f}g
FO1 M 2000 2100 | F59 L 0225 0340
FO2 L 2000 2220 | F60 M 0240 0340
FO3 S 2015 2100 | F61 L 0345 0540
FO4 S 2015 2105 | F62 M 0400 0510
FO5 M 2020 2115 | F63 L 0400 0530
FO6 M 2020 2130 | F64 L 0405 0520
FO7 L 2025 2135 | F65 S 0410 0500
FO8 S 2025 2110 | F66 M 0410 0515
FO9 L 2040 2235 | F67 S 0415 0505
F10 S 2050 2135 | F68 S 0425 0500
F11 L 2100 2325 | F69 M 0425 0535
F12 M 2105 2205 F70 S 0430 0510
F13 L 2110 2250 | F71 L 0505 0650
Fl14 L 2115 2310 | F72 L 0520 0655
F15 S 2115 2205 | F73 L 0525 0705
F16 L 2120 2310 | F74 M 0520 0640
F17 L 2120 2320 F75 L 0530 0640
F18 M 2125 2220 | F76 L 0530 0715
F19 M 2130 2230 | F77 L 0535 0650
F20 S 2155 2245 | F78 L 0535 0710
F21 S 2220 2320 | F79 L 0540 0700
F22 L 2220 0045 | F80 L 0540 0735
F23 S 2225 2315 | F81 L 0550 0715

F24 M 2225 2330 | F82 M 0550 0700

F25 S 2230 2315 | F83 L 0600 0730
F26 M 2230 2335 | F84 M 0605 0710
F27 L 2240 0130 | F85 M 0605 0705
F28 S 2245 2335 | F86 S 0610 0720
F29 S 2250 2330 | F87 M 0615 0720
F30 M 2235 2355 | F88 L 0650 0815
F31 S 2300 2350 | F89 I 0710 0830
F32 M 2300 0000 | F90 I 0720 0835
F33 M 2345 0045 | F91 M 0720 0825
F34 M 2355 0055 | F92 M 0730 0835
F35 M 0000 0110 | F93 I 0725 0940
F36 S 0000 0050 | F94 S 0735 0825
F37 S 0005 0050 | F95 S 0725 0905
F38 M 0010 0110 | F96 L 0755 1040
F39 L 0010 0140 | F97 L 0800 0915
F40 S 0015 0055 | F98 L 0805 1035
F41 M 0025 0125 | F99 M 0805 0905
F42 M 0030 0140 | F100 L 0815 1010
F43 M 0030 0125 | F101 L 0820 0915
F44 L 0035 0250 | F102 M 0830 0955
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F45 L 0055 0205 | F103 S 0835 0920
F46 L 0115 0235 | F104 L 0850 1030
F47 L 0125 0240 | F105 L 0850 1045
F48 L 0125 0255 | F106 L 0900 1030
F49 L 0130 0255 | F107 M 0920 1020
F50 L 0135 0310 | F108 M 0930 1020
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F54 M 0150 0245 | F112 S 0940 1025
F55 L 0155 0325 | F113 M 0940 1035
F56 M 0205 0300 | F114 S 0955 1045
F57 L 0215 0400 | F115 S 1000 1050
F58 M 0220 0315 | F116 S 1000 1050
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Table 2 Comparison of objective function values of single objective optimization
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Fig.1 Gantt chart of gate assignment result
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