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Dynamic multi-objective optimization model of arrival and

departure flights on multiple runways based on RHC-GA

ZHANG Qi-qgian, HU Ming-hua, ZHANG Hong-hai

(School of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, Jiangsu, China)

Abstract; The minimum control workload and flight delay were taken as objective functions, wake
turbulence separation, runway restriction and the maximum position limit were taken as constraint
conditions, and the dynamic multi-objective optimization model of arrival and departure flights on
multiple runways based on RHC-GA was set up by considering the latest operation standards of
Civil Aviation Administration of China. For the large solution scale of the proposed model,
genetic algorithm was designed to solve the proposed model with the dynamic characteristics of
receding horizon control strategy, and the 48 flights data in the peak period of a large Chinese
busy airport were selected to verify the model. Simulation result shows that when the unit flight
costs of heavy, medium and light aircrafts are 25, 16, 10 yuan * s ' respectively, the total delay cost is
36 098 yuan and the control workload is 32 sorties by using the first come first served (FCFS)
strategy. The total delay cost is 28 900 yuan and the control workload is 31 sorties by using the

receding horizon control strategy with 5 receding horizons, the total delay cost is 27 375 yuan and
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the control workload is 32 sorties by using the receding horizon control strategy with 4 receding

horizons, and the total delay cost is 27 194 yuan and the control workload is 33 sorties by using

the receding horizon control strategy with 3 receding horizons. Compared with the existing FCFS

strategy, the proposed model is able to optimize the multi-runway sequencing problem of arrival

and departure flights more dynamically, and the total delay cost reduces more efficiently and the

runway resource could be utilized more evenly. 3 tabs, 14 figs, 25 refs.
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Fig. 1 Space-time model of airport terminal area
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Tab.3 Optimization results of methods 1 and 4

ALPEAS B Jrik 1 Jiik A
e s L TV B s I 1.5 - PPEFIE] /| WBE | RERRBAR/ | WA/ | B/ | B | SRR/ | A
%> s iuge] i) s HiH JG 2 s HiH G LSV
1 0 1 D I 0 1 0 0 1 0
2 0 1 D L 120 1 210 1 120 1 210 1
3 0 2 D H 0 2 0 0 0 2 0 0
4 0 2 A L 115 2 197 1 115 2 197 1
5 300 1 A L 300 1 0 0 300 1 0 0
6 300 2 A L 300 2 0 0 300 2 0 0
7 600 1 D L 830 2 558 1 715 1 197 1
8 600 1 A L 600 1 0 0 600 1 0 0
9 600 1 A I 690 1 136 1 805 2 469 1
10 600 2 D H 600 2 0 0 600 2 0 0
11 600 2 A L 715 2 197 1 715 2 197 1
12 900 1 D I 900 1 0 0 900 1 0 0
13 900 1 D L 1020 1 210 1 1020 1 210 1
14 900 2 D L 950 2 56 1 920 2 14 1
15 1 800 1 A L 1 800 1 0 0 1 800 1 0 0
16 1 800 2 A L 1 800 2 0 0 1 800 2 0 0
17 2 100 1 D L 2 100 1 0 0 2 100 1 0 0
18 2 100 1 A L 2 215 1 197 1 2 215 1 197 1
19 2 100 2 D L 2 100 2 0 0 2 100 2 0 0
20 2100 2 D 1 2 220 2 210 1 2 220 2 210 1
21 2 400 1 D L 2 400 1 0 0 2 400 1 0 0
22 2 400 1 A L 2 515 1 197 1 2 515 1 197 1
23 2 400 2 D L 2 400 2 0 0 2 400 2 0 0
24 2 400 2 D L 2520 2 210 1 2520 2 210 1
25 2 400 2 A L 2 605 1 469 1 2 605 1 469 1
26 2 700 1 D L 2995 1 810 1 3115 2 1352 1
27 2 700 1 D L 3 320 2 2470 1 2995 2 810 1
28 2 700 1 A I 3 205 1 1 815 1 2 700 1 0 0
29 2 700 1 A L 2 700 1 0 0 2 880 2 386 1
30 2 700 1 A L 2 790 1 136 1 2 790 1 136 1
31 2 700 2 D [ 2 815 2 197 1 2995 1 810 1
32 2 700 2 L 2 880 1 386 1 2 700 2 0 0
33 2 700 2 A L 2 700 2 0 0 2 790 2 136 1
34 2700 2 A L 3 115 2 1352 1 2 880 2 386 1
35 3 000 1 D L 3 000 2 0 0 3235 1 576 1
36 3 000 1 D L 3115 1 197 1 3115 1 197 1
37 3 000 1 A L 3 230 1 558 1 3 350 1 1047 1
38 3 000 1 A L 3 320 1 916 1 3 440 1 1476 1
39 3 000 1 A L 3 410 1 1328 1 3530 1 1952 1
40 3 000 2 D L 3 440 2 1477 1 3 645 2 2621 1
41 3 000 2 D L 3 560 2 2120 1 3525 2 1924 1
42 3 000 2 A L 3 675 2 2 806 1 3 230 2 558 1
43 3 000 2 A L 3765 2 3 385 1 3320 2 916 1
44 3 000 2 A L 3 855 2 4 000 1 3410 2 1328 1
45 3 300 1 A L 3 500 1 452 1 3620 1 916 1
46 3 300 1 A H 3 590 1 1235 1 3 710 1 2 076 1
47 3300 2 A L 3 945 2 4 981 1 3 760 2 1579 1
48 3 300 2 A H 4035 2 2621 1 3 850 2 3225 1
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