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Optimization of transit flight service process based on AOE network

LI Mingjie, YAO Linhao
(Airport College, Civil Aviation Flight University of China, Guanghan 618307, China)

Abstract: Flight ground service is an important part of airport operation. In order to improve the efficiency of flight

ground service, an AOE (activity on edge) network was constructed according to the flight ground service process

of an airport, and the "critical path" of flight ground service operation of the airport was calculated through the flight

node data recorded by the A-CDM system of the airport. By analyzing the compressible process on the critical

path, the ground service operation flow of the airport is optimized. Based on the actual data of flight ground service

at an airport in southwest China, the abnormal data caused by force majeure were eliminated, and the flight transit

time before and after the optimization of the service process were calculated. The comparative analysis found that in

33 flight data sets, the optimized support operation process using AOE network reduced the ground service opera-

tion time by 6.1 min/flight on average. It shows that the operation efficiency of the airport can be effectively im-

proved by optimizing the flight ground service process reasonably.
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Fig.1 Flow chart of ground guarantee for transit flights
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Fig. 2 AOE network of ground guarantee for transit flights
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Table 1  Data of some flight ground guarantee nodes (time)

s P Py R AR 5 A 4 B AL HERTIIT G YRR IR NS
MLPE 1 A321-NEO/C 11:46 11:47 11:48 11:47 11:54
ALYE 2 A320/C 10:02 10:03 10:05 10:04 10:11
ALYE 3 A319/C 10:43 10:41 10:42 10:43 10:49
LBt 4 A320/C 10:57 10:54 11:59 10:58 11:08
A= 1[I R B =) FRE T I IR M I 5 B e A T BLAE 4o T 5e i
MU 1 11:54 11:53 12:01 12:00 12:08 12:09
Bt 2 10:12 10:10 10:18 10:08 10:17 10:24
Bt 3 10:51 10:46 10:54 10:57 11:02 11:08
Bt 4 11:05 10:58 11:06 11:13 11:20 11:18
s % R SE g2 NP S| BERE 1T M JER AR B A 4 AR A
WLPE 1 12:14 12:30 12:30 12:15 12:30 12:42
WLy 2 10:26 10:35 10:42 10:38 10:43 11:04
AP 3 11:13 11:28 11:34 11:29 11:35 11:48

11:11 11:40 11:40 11:29 11:40 11:43
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Table 2 AOE network calculation result of a flight
e ve(DIRIER wl(HEGRE _ ve( K ol(jH R %K _ ve(NEEE wl(NRBER| L. . ve(DEEE ol(j) B K
Az E /min A B E] /min M ERHE/min AERFE] /min|| Y Az E /min AR FE]/min M ERHE] /min AE A /min
A 0 0 G 11 14 M 17 45 S 46 46
B 2 2 H 19 39 N 27 27 T 33 53
C 5 5 I 7 35 ¢ 19 39 U 35 55
D 5 25 J 22 22 p 45 45 Y% 60 60
E 11 11 K 24 24 Q 19 39
F 12 12 L 24 27 R 46 46
F 3 FHUBE M PR B G H A K i 4 R
Table 3 Solving results of flight ground guarantee critical path
75 HLAY Ktk PR 1] /min
i BE1 A321-NEO/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 60
AP 2 A320/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 80
LBt 3 A319/C '"A-B-C-E-F-J-K-N-P-R-S-V’ 69
fLPE 4 A320/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 46
AL BE 5 B738/C 'A-B-C-E-G-L-N-P-R-S-V' 42
Mot 6 B738/C 'A-B-C-E-F-J-K-N-P-R-S-V' 45
fLHt 7 A320/C 'A-B-C-E-F-J-K-N-P-R-S-V' 66
Mot 8 A320/C 'A-B-C-E-F-J-K-N-P-R-S-V' 60
FLPE9 A319/C 'A-B-C-E-F-J-K-N-P-R-S-V' 67
MLPE 10 B738/C 'A-B-C-E-F-J-K-N-P-R-S-V' 46
WPt 11 B738/C 'A-B-C-E-F-J-K-N-P-R-S-V' 75
APE 12 A320/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 76
AL 13 B738/C 'A-B-C-E-G-L-N-P-R-S-V' 39
ALPE 14 B738/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 53
MLPE 15 B738/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 80
ALPE 16 B738/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 76
ALPE17 B738/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 65
fiiPE 18 A320/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 69
L 19 A320/C 'A-B-C-E-G-L-N-P-R-S-V' 36
ALHE 20 A320/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 84
AL 21 B738/C 'A-B-C-E-G-L-N-P-R-S-V’ 35
ALTE 22 B738/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 45
AL 23 A320/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 54
ML BE 24 A320/C 'A-B-C-E-G-L-N-P-R-S-V' 32
HLBE 25 B738/C 'A-B-C-E-F-J-K-N-P-R-S-V' 52
WPt 26 A320/C 'A-B-C-E-F-J-K-N-P-R-S-V' 58
WPt 27 A320/C 'A-B-C-E-F-J-K-N-P-R-S-V' 91
MYt 28 B738/C 'A-B-C-E-F-J-K-N-P-R-S-V' 81
WPt 29 B738/C 'A-B-C-E-F-J-K-N-P-R-S-V' 55
AL BE 30 B738/C 'A-B-C-E-F-J-K-N-P-R-S-V' 56
MLPE 31 A320/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 83
fii Bt 32 B738/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 82
ALPE 33 B738/C 'A-B-C-E-F-J-K-N-P-R-S-V’ 47
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Fig. 3 Optimized AOE network
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Table 4 Critical path comparison before and after optimizations
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Fig.4 Comparison of flight ground guarantee time before and after optimization
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