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Optimization algorithm of flight takeoff and landing on multi-runways

ZHANG Qi-gian', HU Ming-hua', SHI Sai-feng®, YANG Jing-mei’
(1. School of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016,
Jiangsu, China; 2. Qingdao Air Management Station of CAAC, Qingdao 266108, Shandong, China;
3. Tianjin Airlines Co. , Ltd. , Tianjin 300300, China)

Abstract: In order to improve the operation performance of large busy airport, some factors of
multi-runways such as operation condition and safety requirement were considered. The minimum
total flight delay was taken as objective function, the maximum position shift was taken as
constraint condition, receding horizon control (RHC) strategy was introduced, and the dynamic
flight sequencing model was established. Aiming at the characteristics of flight scheduling
problem for multi-runways, the model was solved by using the genetic algorithm based on RHC
strategy (RHC-GA) and the existing first come first serve (FCFS) algorithm respectively.
Calculation result shows that when flights are normal, the total flight delay is 1 712 s by using
FCFS algorithm. The total flight delay is 1 080 s by using RHC-GA, and reduces by 37.0%
compared with the result of FCFS algorithm. When flights are not normal, the total flight delay is
1 658 s by using FCFS algorithm. The total flight delay is 969 s by using RHC-GA, and reduces by
41.5% compared with the result of FCFS algorithm. So RHC-GA is effective. 3 tabs, 2 figs, 16 refs.
Key words: air transportation; traffic flow management; flight sequencing; RHC strategy;

genetic algorithm; chromosome coding
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Fig. 1 Spatiotemporal model of airoport terminal area
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Tab. 3 Calculation result when flights are not normal

FCFS & RHC-GA

S/s | Ry |To/s| S/s | Ry | To/s

MPET 5 (M BERE | Eo/s | Ei/s

1 1 541 64| 54] 0 0 54 0 0
Tab. 2 Calculation result when flights are normal 9 1 108 93 08 1 0 08 1 0
. o o FCFS %3 RHC-GA 3 2 126 | 106| 144 0 18 | 144| 0 18
WU | ML BE | Eo/s | Ei/s ’ ’
S/s | Ry | To/s| S/s | Ri | To/s 4 3 148 | 168| 188 1 20 | 254 1 86
1 1 Sd| 64 54| 0 0 S0 0 5 4 185 | 164| 234] 0 49 | 164 1 0
Z 4 108|981 98| 1 0 98| 1 0 6 1 223 | 206| 248| 1 42 | 223| o0 0
3 2 1261 106 | 144) 0 18 | 1441 0 18 7 3 260 282] 324| 0 64 | 314| 1 32
4 3 1481 1681 188 1 20 | 254 1 86 9 1 352 335] 335| 1 0] 352] 0 0
5 4 185 | 164 | 234| 0 49 164 1 0 10 2 410 | 4321 410 o 0 432 1 0
6 1 223 206| 248 1 12| 223] 0 0 12 3 510 | 520| 520 1 0| 510] 0 0
7 3 260 | 282 324| 0 64 | 314 1 32 13 2 590 | 580| 590| 0 0] 591 0 0
8 5 312 334| 338 1 41 313 0 1 14 1 618 | 630| 630| 1 0| 650] 0 32
9 1 352 335] 384| 0 32 | 374 1 39 15 6 640 | 635] 680| o 0 | 635] 1 0
10 2 410 432 432 1 0 110 | 0 0 16 2 6881 700 720| 1 20 401 0 52
11 5 458 | 488 | 474| 0 16 | 488] 1 0 17 3 712 720] 770| 0 58 | 725 1 5
12 3 510 520 522 1 21 510] 0 0 18 1 734 | 7541 780 1 26 | 845| 1 91
13 2 590 | 580 590 0 0] 591 0 0 19 2 765| 780| 830| 0 65 | 785| 1 5
14 1 618 | 630| 630 1 0] 650 0 32 20 6 812 | 800| 870 1 70 | 830| 0 18
15 6 640 | 635] 680 0 10 | 635 1 0 21 3 842 828] 920| 0 78 1 920 0 78
16 2 688 | 700| 720| 1 20 | 740| 0 52 22 1 882 870] 960| 1 90 | 905| 1 35
17 3 7120 720 70| 0 58 | 725| 1 5 23 4 912 902[1010| 0 98 | 995| 1 93
18 1 734 | 7541 780 1 26 | 845| 1 91 24 2 965 | 9301050 1 | 120 | 980| 0 15
19 2 765| 780 | 830| 0 65 | 785| 1 5 25 2 1000 | 990(1100| 0 | 100 |1145| 1 | 155
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22 1 882 870 960 | 1 90 | 905| 1 35 28 2 1078 (1092|1200 1 | 108 |1235| 1 | 143
23 4 912 902(1010| 0 98 | 995| 1 93 29 3 1123(1105(1280| 0 | 157 |1130| © 7
24 2 965 | 9301050 1 | 120 | 980| 0 15 30 2 1153 (1125(1290| 1 | 165 |1190| 0 37
25 2 1000 | 990 (1100 0 | 100 |1070| © 70 W 2.3 A LE B S E S R A
26 3 1013 {10251 140 1 115 |1 145 1 120 EI(J FCFS;%;%,%EEE\EB%% 1712 s,féﬁﬁﬁj{ﬂ%ﬁ
27 1l 1035(1045(1190( 0 | 155 1055 1 10 9 RHC-GAL i BE A 115 % 1 080 s, 5§ FCFS & it
28 2 [1078|1092(1200| 1 | 108 |1265| 1 | 173 FHEE s SER /N 37. 090, S PE A IE & B, 2R I
29 3 1123 {1105 |1 280 0 157 |1 205 1 100 ﬁ[ﬂ/‘] FCFS ;%/% ,ﬂﬁﬂf,'é\ﬂﬁjej'ﬂ 1 658 s, %Hﬁ$j€
30 2 1153 (112501290 1 | 165 |1160| © 7 0 RHC-GA i FE LT Yy 969 s, 5§ FCFS &
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