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Fig.2 Passengers’ arrival rate at the D Island check—in counter during the summer and autumn season of 2019
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check-in counter
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Tab.2 Raw data of check—in system dynamic configuration issues
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Tab.3 NSGA- Il algorithm parameters
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Tab.4 Pareto—optimal set for dynamic configuration problem of terminal check—in system at 6:00
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23 28 w5 38 85 AR R 2 (B AILHE BA 45 17 B 18] P 1> E A5 3490 8/INVER TG, 7E Pareto T TH L, AE 25 1)
EHLAE & BC & 7 R0 — D HAREIS RS R S5E D — D HRMBUN, N1 SRR 6 5%, B
SR MAE 1] F 0 25 28 R AR 5 428 5 BUAS Fie /N3 A0 2o 1 1) 7R 2 (B AL HE BA 55 457 B[] S5 /0N, AR M 68.40 TT/min 3 %
91.20 JG/min, i % A B[] AL 7.50 min B 2 0.15 min, AAFTE 5 — 7 R0 B9 B H bR R Bk 2 5/, B H
br Z AR TR
3.4 Pareto &= LRSI TN

NSGA- I 14211 6 4 Pareto 55 L BE 78 73 WA R A IEHNL R BB B T %8, SR HIEET TOPSIS J7 ik iy ok
T FE AT DN 6 4 fige v TR LR GRS B L

1) PEMN A bR RS . AT VR I, 0 A A AR AR A T ) — 2, 38 F ARS8 b A e P e bR 4 i
e Aebn DR TR O A H Fras WA O 48 A 38 2o 818500 376 Ak o s DA | () s 351 1 400 s 1) i 4 I
HANZ,5 B,



%5 4 TRRKE A HET 2 B bR E T (L R B2 9 S IC B Y 85

RS FEBLHVILE 8 EREE

Tab.5 Co-trend and initial judgment matrix value

F5 6:00 fEHLAE {5 7 B8 ot 23 AR €532 AR/ (58 /min) i B AE ML A BA S5 15 B i) /min
1 15 0.014 6 0.133 3
2 16 0.013 7 0.400 0
3 17 0.012 9 0.885 0
4 18 0.012 2 17857
5 19 0.0115 3.448 3
6 20 0.011 0 6.666 7
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Tab.6 Normalized matrix value

5 6:00 fEHLAE {5 77 i Ji s 23 AR 65 38 3 LAY/ (J6/min) Jife B AEBILAE BA 26 15 i i1l /min
1 15 0.469 4 0.017 1
2 16 0.440 1 0.051 4
3 17 0.414 2 0.113 8
4 18 0.391 2 0.192 9
5 19 0.370 6 0.231 4
6 20 0.352 1 0.244 3
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Tab.7 Sorting results of different check—in counter configuration plans

e 6:00 fEHLHE &5 TF R SEC4)WIE i SESEAVE S AE X W 3T B2 Hep 45 21
1 15 0.101 6 0.105 0 0.508 2 3
2 16 0.090 2 0.080 2 0.470 8 6
3 17 0.076 5 0.070 4 0.479 4 5
4 18 0.073 7 0.086 0 0.538 7 1
5 19 0.088 6 0.097 3 0.523 3 2

6 20 0.105 0 0.101 6 0.491 8 4
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Fig.4 Difference between optimization goals of different configuration plans at 6:00
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Tab.8 Configuration of counters with optimal comprehensive benefits under different weight matrices

M NFEESEERANE  6:00 HIEA I EE M A AHEGEERA/(GE/min) - RE EHLHEASEE I E /min

0.1 20 91.20 0.15
0.2 19 86.64 0.29
0.3 19 86.64 0.29
04 19 86.64 0.29
0.5 19 86.64 0.29
0.6 19 86.64 0.29
0.7 18 82.08 0.56
0.8 18 82.08 0.56
0.9 15 68.40 7.50
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Fig.5 Dynamic opening number of D—island check-in counters during the summer and autumn season of 2019
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Research on Dynamic Configuration of Terminal Check-in System
Based on Multi—-Objective Algorithm

Zhang Tianxuan,Bao Danwen,Zhu Ting, Yang Zhao, Tian Shijia
(College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 211100, China)

Abstract: Aiming at the low confidence in the dynamic configuration ofterminal check—in system to minimize the
sum of facility usage costs and passengers time costs, a multi—objective optimization method is proposed. The
multi—objective algorithm was applied to the dynamic configuration process of check—in system. The optimization
targets of counter operating costs and check—in waiting time for airlines and passengers were set respectively,
and dynamic configuration model of terminal check—in system was built to configure the opening number of D-
island check—in counters in the Nanjing Lukou International Airport Terminal 2 dynamically.The NSGA- Il al-
gorithm was employed to obtain the Pareto optimal solution, at the same time, a posteriori evaluation based on
TOPSIS was used to compare and analyze the different configuration schemes. Finally, the dynamic configuration
results of the D—island check—in system for the whole day were obtained. The research effectively eliminates the
difference between cost and time dimensions, which is beneficial for airlines and airports to achieve unique opti-
mization strategies and provides a new method for dynamic configuration of check—in resources.

Key words: air transportation; dynamic resource configuration; multi—objective optimization; check—in system;

NSGA-1I'; TOPSIS



