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Optimization design of plane layout of airport terminal bay area based on whale

optimization algorithm

OUYANG Jie, QIAO Xueqing, LI Xiaowei, ZHU Changqing
(College of Transportation Science and Engineering, CAUC, Tianjin 300300, China)

Abstract: In order to optimize the plane layout design of the airport terminal bay area, this paper identifies key influencing

factors using the norm grey relational analysis and establishes constraints based on layout rules. A two-level pro-
gramming model is constructed to maximize the comprehensive efficiency index of the upper bay area’s plane
layout and minimize the lower bay area’s operation time, which is solved using the whale optimization algorithm.
Taking an airport terminal bay area in China as an example, the results show that the proposed scheme improves
the comprehensive efficiency index of the upper—level layout by 26.8% and reduces the operation time of the
lower bay area by 13.1% compared with the original plan, thus improving the airside operation efficiency of the
airport and verifying the effectiveness of the model. The proposed method can provide a theoretical reference for

the subsequent design and construction of airport terminal bay area.
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Fig.1 Schematic diagram of plane layout elements of the bay area
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Fig.2 Indicator system for assessing the plane layout of the bay area
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Fig.3 Flow chart of indicator weight calculation
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Tab.1 Standardized indicator data

PUBALRE SRR ISR fREMAE IS XHE AbtE R e B TEESE LSRG ALAHRAR 31T X

B IR £ -0.009 7 -0.007 3 -0.0105  -0.009 6
BERITIE T2 -0.0059 0.001 1 -0.0105  -0.005 7
AR TL -0.006 1 -0.004 1 -0.0105 -0.0059
Kbt -0.017 2 -0.009 4 00105 -00174
FaEH T3 -0.003 0 -0.002 2 -0.0105 -0.0018
AR T2 -0.005 0 -0.004 6 -0.0105 -0.004 9
JMHZ TL -0.002 8 0.000 2 -0.0105 -0.0026
HUMIFHIL T3 -0.006 8 0.003 8 -0.0105  -0.006 7
BRI T3 -0.004 9 -0.003 7 -0.0105 -0.004 8
Hm -0.004 8 0.007 9 0.108 8  -0.007 9
W5 % 0.000 5 0.015 7 -0.010 5 0.000 8
bR 0.0153 -0.021 8 0.049 1 0.013 2
AR 0.008 4 0.027 1 -0.0105 0.008 9
% SNIE] 0.014 0 -0.010 3 -0.010 5 0.014 7
KK 0.013 0 0.005 9 -0.010 5 0.013 6
JMHZ= T2 -0.001 0 -0.003 3 -0.0105  -0.000 7
HEHRYTAL T3 0.016 0 0.004 8 -0.010 5 0.016 7

-0.002 7 —0.989 2 -0.296 7 -0.419 0 -0.273 4
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-0.003 8 —0.989 2 -0.296 7 -0.631 4 -0.336 1
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-0.001 7 -0.258 1 -0.158 5 -0.189 1 0.026 0
-0.000 9 -0.258 1 -0.227 6 -0.064 1 -0.242 6
-0.002 0 -0.258 1 -0.020 3 -0.310 1 -0.144 4
-0.000 7 -0.258 1 0.048 8 0.103 9 -0.233 2
0.000 8 0473 1 0.256 1 0.274 6 0.139 7
0.004 0 0473 1 0.394 3 0.284 0 -0.024 9
0.002 6 0473 1 0.256 1 0.573 0 0.174 0
0.003 9 1.204 3 0.048 8 0.239 7 0.067 5
0.003 6 1.204 3 0.463 4 0.684 6 09551
0.000 4 1.204 3 0.117 9 -0.049 3 0.017 8
0.004 3 1.204 3 0.3252 0.439 9 0.666 3
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Tab.2 Calculation results of indicator weights and norm grey

relational degree
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yo 00955 7 0.620 9 7
y» 01017 6 0.661 2 6
ys 00915 9 0.594 8 9
yo 01122 5 0.728 3 5
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Fig.4 Basic idea of model solving
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Tab.3 Criteria for classification of aircraft types and various safety

restrictions
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Fig.5 Iterative cure chart
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Tab.4 Coordinate values of key point
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Fig.7 Comparison chart before and after optimization
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