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Real-Time Gate Assignment Algorithm of Multi-terminal

Based on Collaborative Decision-Making Mechanism

Liu Junqgiang , Zhang Malan , Chen Pengchao, Xie Jiwei, Zuo Hongfu

(College of Civil Aviation, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: Aiming at the real-time assignment problem of multi-terminal, a real-time assignment algo-

rithm is proposed based on the collaborative decision and the slot exchange fairness of different airlines.

The algorithm can share terminal resources, use the minimum delay cost principle as the constraint, and

adopt the mixed set programming to solve the assignment model. Under the perquisite of sharing multi-

terminal, the method can realize the fairness of the airline time slot interchange, and minimize the cost

caused by the delay. The example shows that the proposed method can effectively solve the real-time al-

location problem in multi-terminal.

Key words: air transportation; collaborative decision; multi-terminal; real-time gate assignment; mixed
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Tab.1 Flight information of multi-region
mwes S omm T e
IF 8] I} ] Bk AT
Al 9:00 9:55 200 C
A2 9:20 10:15 200 C
A3 9:30 10:25 200 C
[X.
A4 9:40 10:40 300 C
I,
) A5 10:20  11:20 300 C
A6 10:30  11:20 100 C
A7 10:35  11:30 200 C
A8 10:45  11:45 300 C
Bl 9:00 9:55 200 C
B2 9:10 10:05 200 C
B3 9:25 10:15 100 C
B4 9:35 10:40 200 D
K 5
B5 9:40 10:40 300
R
B6 10:30  11:25 200
2

B7 10:35 11:35 300
B8 10:45 11.35 100
B9 10:50 11:40 100
B10  10:55 11:50 200

2
2
2
3
3
1
2
3
2
2
1
2
3
2
3
1
1
2
Cl 9:00 9:50 1 100
2
2
2
3
3
3
1
2
1
3
3
2
2
2
2
1
3
2

C2 9:10 10:0 200
C3 9:30 10:2 200
X 4 9:40 10:35 200
W C5 10.:25 11:25 300
3 C6 10:30 11:30 300
C7 10:40 11.:40 300
C8 10:45 11:35 100
C9 10:55 11:50 200

D1 9:05 9:55 100

D2 9:10 10:10 300

D3 9:15 10:15 300

D4 9:25 10:20 200
X 5

D5 9:30 10:25 200
I

D6 9.:40 10:35 200
4

D7 10:20 11:15
D8 10:35 11.:25
D9 10:45 11.:45
D1o  11:00 11:55

200
100
300
200
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Tab.2 Gate information of multi-region

AT A/ T AT E/

TEA TR B BRE 25 PF T 45 BUBLAL 52 B 45 IR 7 58
N2 5 PR Herb TG 7 S8 370 L BIE G R 28 2% (4 L
PERIEG o BETT 58 Ak 1 07 B AR MU AE 3R » AT
3 R0 I R S A (LA i A 22 18] 5 Tl 1 2% DX Il 22 (1]
AR BILAE B AN b w2 i 7 A B LA i IR O 585 14K 2
T SN AUEE L B2 e A7 5 B A B A2 46 HL AL
e 2 161 5 Tt % DX R 2 [ Y LA 9 90 L e i
A BIBLALAG IR TT 58 Ak 3 Tr SRR M BERE B ) » A
PEAT I BB e (EL st A 22 ) 45 Al e % DX 2 1] 1Y
UIRDA S/ I R Rae YD EVIRIVA (=4 S
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Tab.5 Gage assignment of different schemas

GIRbASS MBS B e X
min min
1 5 5 3 Gl
2 4 6 3 Gl
3 3 7 2 Gl
4 5 8 3 Gl
5 5 9 3 Gl
6 5 6 3 G2
7 4 6 3 G2
8 3 5 3 G2
9 4 7 1 G2
10 6 8 2 G2
11 6 10 3 G2
12 3 5 3 G3
13 4 6 2 G3
14 4 5 1 G3
15 5 7 3 G3
16 5 6 3 G3
17 3 5 2 G4
18 4 6 1 G4
19 4 5 3 G4
20 5 6 3 G4
21 15 18 2 G4
22 17 20 2 G4
x3 EIRMBER
Tab.3 Delayed flight information
ALBE> 2 {1 1) 5 B[]

A2 10:20 11:10

A6 11.45 12:35

A8 11.50 12.:40

B3 9:35 10:30

B7 11.40 12:30

B9 11.00 12.00

C1 9:40 10:40

C5 12.00 12.55

C8 11:00 12.00

D2 10.25 11.15

D7 10.25 11.25

D8 10:55 11:45

x4 HETHER

Tab.4 Slot exchange result

L1108 S v L 7/ o 2 -5 7/ o [ A v L
L WA ) 5 5 L WA ) ) 5
Al 2 2 2 2 C1 13 14 14 18
A2 4 4 4 4 C2 12 12 17 17
A3 6 6 6 6 C3 14 13 16 16
A4 8 1 1 1 C4 16 15 15 15
A5 2 2 2 2 C5 12 12 12 12
A6 4 4 4 4 C6 13 16 16 16
A7 3 6 6 6 C7 16 15 20 20
A8 1 1 1 1 C8 14 12 19 18
Bl 7 7 7 7 C9 15 13 17 17
B2 3 3 3 5 D1 18 18 14 14
B3 9 3 3 3 D2 19 20 19 19
B4 10 10 10 10 | D3 20 19 12 12
B5 1 8 8 8 D4 17 17 13 13
B6 6 7 7 7 D5 22 21 20 20
B7 7 8 8 8 D6 21 22 5 11
B8 8 9 9 3 D7 20 17 12 12
B9 9 9 9 9 D8 18 18 14 14
B10 10 10 10 10 || D9 19 19 15 15

D1o 17 17 13 13

AUBES B a] 2 HE )

MLHES B E] R s )

A2
A6
A8
B3
B7
B9

9:35
10:55
11:00
10:20
11:00
11:40

10
145
12
: 10
12.
12.

11

11

30

00

00
30

C1
C5
C8

10:25
10:25
11:50
9:40
12.00
11:45

11:
11
12.
10:
12
12;

15

.25

40
40
55
35

WG T7 22 I ATIMAE R 7 324 ke, iR % 5% %
FEITE] A 369 600 min, F I, B AS A 420 868 JT.
oAb 1 7 Erh GRATIMAE N 7 342 kel iR & L SE R
M)A 414 400 min, BBV BLAS 2 465 794 JT. 16
b2 D7 v TR R 6 736 kg iRk % o A S5 R I
6] A7 414 400 min, P S Ay 461 552 76, ik 3
Tr G B ATIMFE S 6 844 kg ik 7% P &% 55 Ff I [R] Oy
478 000 min, R I B AR 2 525 908 JG. & B4 i
ARAAAEBLANE 1 FTR

XA % 1 50407 2 A A Rk
SEE S TR W T AR T LR R R/ o AT BTG
IR . XA T % 2 AT % 3 n)
U, 2 I B AT A2 A8 I i 5 19 o A S AR I (] R] LR
W 2 U/ o DTG 28 ) e 2 AR o SR B L AR S
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