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Flight Arrival Sorting of Busy Airport Point Merge System .

A Case of Guangzhou Baiyun Airport

HUANG Jin, QIU Yao-yao ", ZHANG Lei, JIAO Yao-yao
(School of Air Traffic Management, Civil Aviation Flight University of China, Guanghan 618307, China)

[ Abstract |
flights, a priority model for the point merge system( PMS) was proposed. The determination of each flight’s priority was based on its

As the demand for air traffic increases, in order to optimize the operational efficiency and enhance safety of arriving

importance, taking into account factors such as the continuity of the flight, passenger load, and flight type. The objective function
aimed to minimize the total delay cost and the total sorting edge flying time of arriving flights. Constraints encompassed unique sorting
edges, wake turbulence separation, entry time window for the point merge system, sorting edge length, and the number of position
transitions. Guangzhou Baiyun Airport’s arrival procedures were exemplified, and the final sequence of landing flights was obtained
using an improved non-dominated sorting genetic algorithm I[ (NSGA-1II ). The results show that the improved NSGA-II algorithm,
compared to first-come-first-served and unimproved genetic algorithms, respectively decreased the total delay cost by 4. 1% and 1. 9% ,
and the total flight time by 32. 5% and 21. 6% . It is concluded that this model effectively reduces delay costs, decreases flying time,
thereby alleviating airport airspace pressure, and enhancing flight efficiency.
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Fig. 1 Classic point fusion horizontal flight trajectory
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Fig. 2 Classic point fusion vertical profile
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KT 32.5% , AHXT B 7% B0 3k ) JE 58 AR FRAIE T
1.9% ,HEFF 31 CATIHE FAR T 21. 6%

R4 NSGA-TEHEBXBIER BirE
Table 4 NSGA-II algorithm related data and target values
FH pS B Hepin  Hibs1 Bir2

ETA/s  Tj0 ., /s

2 1 B737 3900 71 OLPAB 0 163
1 2 A320 3600 107 IRTAT 0 120
3 3 B737 2700 232 OLPAB 0 55
5 4 B737 3 600 398 OLPAB 0 18
4 5 A321 1500 403 IRTAT 1251.2 0
6 6 B737 2400 480 OLPAB 386.7 O
7 7 B737 2400 526 IRTAT 432.4 35
8 8 B737 2700 606 OLPAB 128.9 O
10 9 A320 3000 811 OLPAB 0 16
9 10 A321 4800 814 IRTAT  49.5 0
11 11 ARJ21 4 800 864 IRTAT 0 44
12 12 B787 1800 957 OLPAB 1537.9 0
14 13 A320 5100 1 080 OLPAB 0 20

13 14 A321 3300 1 087
15 15 A321 -1500 1285
16 16  A350 4500 1485
18 17 ARJ21 5100 1710
17 18  A321 4500 1734
19 19  B737 5100 1 867
20 20 A350 3900 2 008
21 21 A320 5700 2 062
22 22 B737 5100 2 090

IRTAT  13.5 0
IRTAT 5217.1 0
OLPAB 0 0
OLPAB 0 37
IRTAT 0 0
IRTAT 0 0
IRTAT 398.3 0
IRTAT 0 24
OLPAB 0 9

®5 BEEMBRE

Table 5 Target values for each algorithm

o Eﬁll Eff/Ti? ‘
(IR BEA) /s (HEP 30 RATRT IR ) /s
SeB e 9818 801
WAL 9 598 690
NSGA- Il &k 9 416 541
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Fig. 6  Comparison of landing times for various algorithms
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