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Solving the Multi-objective of Aircraft Landing Scheduling Problem in
Multi-Band Mode

Mehdi Yazdani, Zahra Faraji Moghaddam, Zahra Moghaddam Zarandi

Abstract

Awviation is one of the most popular transportation throughout the world for its safety, speed, reliability
and cost reduction. Increasing use of aviation has faced the aviation industry with many problems that
including delay and early cost, air pollution increase, environmental and sound pollution that encourages
those involved in the field to focus more seriously on the optimal management of air traffic and the
effective use of the capacity of bands and airports. In this paper, Multi-objective Aircraft Landing
Scheduling problem (ALSP) is studied as a complex and basic part of air traffic management according to
the time window constraints and minimum separation time in multi band and independence between
bands in terms of minimizing of the sum of early and delay cost and minimizing the sum of landing time.
In Computational study section, five problems instances with Small size have been solved using the
Epsilon Constraint Method. Also, 22 problems instances with small and large sizes have been solved with
two multi-objective mata-heuristic algorithms and compared the results of them. The computational
results for 4 performance metrics indicate the superiority of the NSGA-II algorithm in the NPS index and
the superiority of the MOPSO algorithm in the MID index. Also, the performance of the algorithms is the
same for both SM and RAS.

Key words: Aircraft landing scheduling, Multi-Band airport, Multi-objective problems, Epsilon
constraint Method, Meta-heuristic algorithm
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1 10 1 0/8037 0/8002 0/7986 0/7986 0/5024 0/6213 0/4156 0/6143 4/4 4 5 4 0/4864 0/4855 0/4516 0/4726
2 2 0/7808 0/4742 0/7808 0/4736  3/4577 0/7861 3/4577  0/7808 14 14 14 14 200/9544  3/4596  200/5152  3/4577
3 15 1 0/6213 0/6213 0/5979 0/5482 1/0367 0/9854 0/9691  0/8826 18/2 17/6 20 19 1/9452 1/9265 1/76 1/7551
4 2 0/5798 0/5248 0/5458 0/5059 0/842 0/925 0/8364  0/8649 42/4 33 46 35 4/1724 4/929 3/8285 4/7819
5 20 1 0/5504 0/5202 0/5161 0/4426  0/6117 0/755 0/5118 0/5613 105/8 63 113 76 1/4242 1/5281 1/3718 1/368
6 2 0/5537 0/5039 0/5033 0/4654 0/7161 0/6834 0/5503 0/5762 181 70/8 187 75 5/0233 7/8619 4/8977 7/0924
7 20 1 0/6045  0/4955 0/6037 0/4441 0/7374 1/0283 0/706 0/883 20/2 21/4 21 24 0/1873 0/2607 0/1873 0/1931
8 2 0/613 0/4729 0/5703 0/5275 0/7658 0/8272  0/6295 0/629 65/6 50/4 72 52 1/6022 1/855 1/6022 1/6767
9 20 1 0/7223 0/6704 0/7222 0/5791 0/4513 0/5162 0/4513 0/4634 23 18 23 19 0/1666 0/1652 0/1665 0/1543
10 2 0/6525 0/5982 0/6409 0/4795 0/5287 0/6607  0/5063 0/53 64/2 44/2 67 59 1/1943 1/5887 1/4915 1/3606
11 a4 1 0/6919 0/4755 0/6673 0/4149 0/4864 0/8145 0/4554  0/6725 98/6 35/4 112 39 65/016 51/777 62/5489  45/6344
12 2 0/5551 0/3867 0/3665 0/3573  0/6108 0/906 0/3021  0/8523 329/8 41/2 438 49 125/804 133/4601 143/4516 137/5112
13 50 1 0/6518  0/5629 0/539 0/5366  6/4253 0/8611 6/1733  0/7756 30 45/8 32 50 200/6044  2/9107  200/2255  2/8071
14 2 0/6549 0/3651 0/6115 0/3018 0/6855 1/1392 0/6082 0/8421 31/4 134/4 36 146 6/044 7/6759 4/9411 6/5721
15 100 1 0/6785 0/8815 0/6462 0/8529 0/6332 0/8125 0/6019 0/7751 242/4 107/2 309 118 79/1567  60/6042  78/0999  59/8508
16 2 0/6138 0/6787 0/6032 0/5999 0/6032 0/5782 0/6019 0/4893 430/2 129/6 526 142 225/4837 166/423  207/344 161/2563
17 150 1 0/6787 0/8545 0/6136 0/7733  0/7014 0/566 0/621 0/5399 133 61/2 228 68 91/9147  65/3757  89/2649 6/.1464
18 2 0/6203 0/8336 0/5559 0/7015 0/6632 0/6729 0/5962 0/5782 295/6 145/6 345 154 275/8373 141/1828 243/544 137/9327
19 200 1 0/677 0/7895 0/6526 0/7486 0/6161 0/637 0/5887  0/5816 119/2 51/2 159 60 141/871 87/076 136/217 86/331
20 2 0/6208 0/806 0/5781 0/7511 0/6536 0/5685 0/6061 0/512 162/2 74/4 209 88 289/7642 182/6047 262/8808 179/296
21 300 1 0/6884  0/5499 0/59 0/5046  0/7539 0/942 0/7022  0/8842 148/8 116/2 161 120 274/8971 170/0549 278/3796 163/4217
22 2 0/7022 0/627 0/6883  0/6133 0/715 0/7812  0/7047  0/7011 288/66 213/8 186 221 81/0168  58/8441  62/1517  55/5971

Ol 0/6507 0/6132 0/6087  0/5645 1/054 0/7758 0/9816 0/6813 129/4845 67/8363 142/1545 64/3363 90/8158  49/8911 90/2418  45/2644
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Aircraft Landing Scheduling Problem (ALSP)
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