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Multi-Objective Gate Assignment Optimization Model Considering
Carbon Emissions
YAN Ping, LIU Lian-zhi

(School of Economics and Management, Shenyang Aerospace University, Shenyang 110136, China)

[ Abstract] The issue of gate assignment at modern airports involves coordinating multiple interests, including passenger satisfaction,
efficient allocation of airport resources, and control of carbon emissions. A multi-objective nonlinear integer programming model was
developed to solve this complex problem, which considering constraints such as flight type, aircraft model, and gate availability. The
optimization objectives of model include minimizing passengers’ walking distance, maximizing aircraft-gate matching, and minimizing
carbon emissions. An improved adaptive genetic algorithm was proposed to solve the gate assignment problem. In the population
initialization phase, a combination of random and greedy-perturbation strategies was employed to generate a more diverse initial
population. The probabilities of crossover and mutation were adaptively adjusted during the algorithm’s iterations. Both crossover-first
and mutation-first evolutionary strategies were applied to enhance solution efficiency and global search ability. To validate the
effectiveness of the algorithm, some simulation experiments were conducted using operational data from the domestic airport. The
improved adaptive genetic algorithm was compared with traditional genetic algorithms and particle swarm optimization algorithms.
Results show that the improved algorithm significantly outperforms the others in terms of gate utilization efficiency, passenger
satisfaction, and carbon emission control. Furthermore, the effectiveness of the proposed improvement strategies was confirmed through
experimental analysis, demonstrating the stability and performance of the algorithm. The proposed model and algorithm provide robust
decision support for gate management, contributing to enhanced passenger satisfaction, efficient resource utilization, and sustainable
environmental development.

[ Keywords ] flight-gate assignment; genetic algorithm; multi-objective optimization; greedy strategy
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Table 2 The number of engines and fuel flow rate

corresponding to different types of flights

KAWL

LSl ke

wHLES REPLES 4 (kg-s-1) Xof 1o A1 7
g2°s
B737 CFM56-5B 5/3 2 0. 092 1
A319 CFM56-5B 7/3 2 0. 102 1
A320 V2527-A5 2 0.134 1
A330-302 CF6-80 2 0.201 2
B787 GEnx-2B 2 0.219 2
A330-343 Trent7000 2 0.245 2
A350 XWB-75 2 0.270 3
B777 GE90-115B 2 0. 341 3
®3 MPEER
Table 3 Flight information
MPEGS WP A KHLES BAEHE W AR
1 MU8335 =W B737 08:20 09.30
2 KES33 ]y A320 09:30 10:40
3 C75567 E B787 1420 1550
*4 KREER
Table 4 Passenger information
ik A S A TRHLES
1 MU3078 B737
2 MF5219 A320
3 CZ75847 A330-343
=5 EHEER
Table 5 Gate information
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A FPEE SR 3 R s IR R ms A il e et B H
B ECB A 4:3: 3 Btk | 5E N s Bk, ik
SRS, =0.28 f, =0.24 55 1 Fhipfbskmsh k, = 1.5,
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Table 6 Comparison of results obtained from different
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Fig. 8 Assignment scheme of gates gantt chart
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