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Abstract This paper suggests a heuristic algorithm to obtain optimal solution of minimum number of aircraft
delay in multi-airport arrivals/departures problem. This single airport arrivals/departures problem can be solved by
mathematical optimization method only. The linear programming or genetic algorithm that is a kind of
metaheuristic method is used for a multi-airport arrivals/departures problem. Firstly, the proposed algorithm selects

the median minimum delays capacity in various arrivals/departures capacities at an airport for the number of

aircraft in " time interval (15 minutes) at each airport. Next, we suggest reallocate method for arrival aircraft

between airports. This algorithm better result of the number of delayed aircraft then genetic algorithm.
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Fig. 1. Typical Arrival-Departure Scheme
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Fig. 2. Typical Arrival/Departure Trade—off Curve
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Table 3. Assignment of Capacity for

MAD Algorithm

Arrived & Departure Delays
| Airport #1 C G| GG [G|C |G| G| G| Co|Cu Sum of Delays
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12 12 1 25 20 0 0 19 3 [2010000000000000000000[2100000000 0 0
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Arrived & Departure Delays
| Airport £2 clelalalalalala] G Sum of Delays
[ Preclicted | Actual | Delayed | . [ @y [Ga[Co o [Ca |G s |G [ [eJea |G fes [ Jea fea e lea Jeo | T T T T T.T.T. 1. 1.1T.1T. Min
A A P A I I e e o e o o o
1T 2 27 18 2 1 5 2 2 |6152432415060901I12015 777666 91215 6
2 20 11 2 18 0 0 2 16[807060403010000°104 876431001 4 0
3 4 4 19 2 0 0 4 4(00000000000000O0000 000000000 0
4 ® 4 20 21 8 3 M U504 01301 1102837669512 15 14 13 12 12 11 13 15 17 11
5 3 5 24 12 4 0 3R 8 [M4 0B 02 02 019 017 016 015 014 0 24 23 22 20 19 17 16 15 14 14
6 8 7 28 15 0 0 2 7|807060403010000000 876431000 0
7 15 2% 15 25 0 0 15 2|10000102030407010013 1012347101 0
8 1 13 19 2 0 0 1 13[0000000000000O0O0O0O0°1 000000001 0
9 9 7 19 2 0 0 9 7(00000000000000O0O0O00 000000000 0
0 19 17 2421 0 0 19 17]50403010000000020°5 543100025 0
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Table 4. Rearrangement of Arrival Aircraft for MAD Algorithm
(@) 2o (Airport #1 — Airport #2)
. Trial #1 Trial £2 Trial £3 Trial #4 Trial #5
L Qn | @ z Zio| @n | G Z Zio| @n | Qo 2 210 | Qn | G z Zio| Qn | G z 21
1 2 | 1920=-1] - 2 1| 19-20=-1| - 2 1] 1920=-1| - 2 1 2 1] 1920=-1{| -
2| 16 0| 220 - 16 0| 220 - 16 0| 220 - 16 0 16 0| 220 -
3| 34 0 19-4=15| 15 | 19 0 2-19-3| 3 16 0 2-2-1| 1 15 0 14 0 A4-24-0 | -
4 3 8 | 21-29--8| - 22 8 | 21-29--8| - 19 8 | 21-29=-8| - 18 8 17 8 | 21-29=-8| -
51 15 14 | 24-38=-14] - 0 14| 24-38=-14| - 0 4 | 24-3=-14| - 0 14 0 14 | 24-38=-14] -
6 0 0 - 0 0 0 0| 23-2-1 | - 0 0 0 0| 23-2=1| -
7 0 0 - 0 0 0 0| 15150 | - 0 0 0 0 15-15°0 | -
8 1 0 - 1 0 0 0| 1912=7 | - 1 0 0 0| 19-13-6 | -
9| 17 0 10 7 0 3 0 2-2=1 | 1 3 0 1 0 U240 | -
10| 18 0 3 5 1 1 0 2-20 | - 1 0 3 0 2-20| -
nl 79 -l o] 0| 92309 - | o] 9 0| 9|29 -
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(b) 25, (Airport #1 < Airport #2)
. Trial #1 Trial #2 Trial #3 Trial #4
¢ Qp | Qu z 291 | Qo | Qa z 2y1 | Qo2 | Qa z 291 | Qo2 | O z 2,1
1 1 2 24-26--2| - 1 2 24-26--2| - 1 2 24-26--2| - 1 2 24-26--2| -
2 0 16 | 24-40—16| - 0 16 | 24-40—-16| - 0 16 | 24-40—-16| - 0 16 | 24-40--16| -
3 [} 14 |24 33= 14 0 14 |24 38= 14 0 14 |24 38= 14 0 14 | 24 38= 14
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5 14 0 26-23-3 14 0 6-23=3 | 3 10 0 28-27-1 1 9 0 28-28=0 -
6 0 0 22-13=9 0 ] 22-13=9 - 0 0 24-13=11 - 0 0 22-1379 -
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9 0 1 24-25=-1 0 1 24-25=-1 0 1 24-25=1 0 1 24-25=-1| -
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1 9 0 20-16-4 9 0 20-16-4 | 4 3 0 A-2=2| 2 1 0 24-24=0 -
12 0 0 24-12=12 | - 0 0 24-12-12| - 0 0 24-12=12| - 0 0 22-12-10 | -
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Table 5. The Optimal Solution of MAD Algorithm

' Zio Za, Afrport #1 Afrport #2
| rrial #1 | Trial 2 | Trial 3 | Trial #4 | A | Trial #1 | Trial 22 ] Trial 3| A X | Yu | @, Qi | X | Yu | @ Qy
1 E B E E 0 E B B YR 2 | 12 | 9 | 2 1 5
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4 - - - - 0 - - - I R I 1|2 | 2 8 3
50 - - - - 0 3 3 1 70 8| B 0 0| u | o 9 0
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