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Abstract

Aircraft has become one of the most popular means of transportation. Air traffic
is steadily increasing, and the traffic flows are becoming more complex. To solve
the severe traffic problems, not only the expansion of the infrastructures such as
airports and airspaces but also the systems for efficient traffic management are
necessary. Currently, many countries are developing various next generation air
traffic management systems.

Scheduling algorithms are one of the important elements of those air traffic
management systems. Several scheduling algorithms have been studied, including
optimization—based methods. An optimization algorithm calculates the optimal sol—
ution for a given problem, so it can produce an optimal scheduling solution.
However, the most intuitive and efficient method is to directly calculate a given
schedule satisfying the constraints, such as algorithms based on First—Come
First—Served(FCFS) principle.

This dissertation proposes scheduling algorithms based on the FCFS approach for
airport surface operation. A typical FCFS algorithm has been improved such that
the various constraints can be considered and the flight sequence can be switched,
so the scheduling performance is to that of optimization—based algorithms at a
much lower computational cost. The proposed scheduling techniques can be applied
to any problems that can be formulated in a node—link structure. It computes the
optimal departure or arrival times of each aircraft based on a given priority and
provides the result which satisfies all the given constraints almost instantly.

Airport scheduling was performed with various realistic constraints for airport
ground operation, and the FCFS and the optimization—based approaches were
compared. The computed schedules from FCFS showed slightly larger delays than

those of an optimization—based algorithm with the computation time smaller by at

II



least an order of magnitude. Finally, a corrective scheduling algorithm that inter—
acts with the real operation was developed. It repeats the scheduling process
based on the aircraft states and provides scheduling results that are better suited
for field application. In this dissertation, the real operation was replaced with a
fast—time simulation, and the scheduling was tested at Incheon International

Airport based on the historic data.

Keywords: Scheduling, First—Come First—Served(FCFS) Algorithm, Node—Link

Model, Surface, Air Traffic Management
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2.4.1. Forward Propagation
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of @esteidlon, st= HulE2 279 k' ot 2 9 FH 4w
T HAd SR Ao, &) olF £k WIEE A 5% 7HE, 10% #
%o 2 Agalgltt.

A BT Ad AR T A7HAE gHEste] BoHn. & 3er]e] A
AZEE AlPlE W Al Al7H(Delay of Off—Block Time, DOBT) % ‘@52 o] %
Z|A AlZF(Delay of Take—Off Time, DTOT) o2 FE =W, =z 3-F 7|9 A A7t
S ‘gz ZF A AZF(Delay of Landing Time, DLDT) 2 ‘Alo]E E2F x4 A
ZF(Delay of In—Block Time, DIBT) o2 JFEFHT ZF XA A7+ (4.6)3 Zo] ‘A
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(4.6)
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Partial arrival

Date Flights Nominal priority Arrival priority ..
priority

Total 782 3.8 1.0 1.4

2015.04.01  Departure 397 2.2 2.0 1.8
Arrival 385 5.5 0.1 0.9

Total 717 2.3 0.8 0.8

2015.04.03  Departure 361 1.2 1.5 1.4
Arrival 356 3.4 0.1 0.3

Total 821 2.9 1.4 1.3

2015.04.10  Departure 405 2.0 2.8 2.0
Arrival 416 3.fd 0.1 0.4

% 4.2 2AEY AT e Hd Ad AZE (F9: 1)
Date Flights Nominal priority Arrival priority Partlgl e}rrlval
priority
Departure 397 21.6 26.0 26.0
2015.04.01
Arrival 385 23.8 2.0 11.0
Departure 361 13.8 17.4 13.6
2015.04.03 .
Arrival 356 13.1 3.0 9.9
Departure 405 18.9 43.9 19.6
2015.04.10 ]
Arrival 416 16.3 2.0 13.3
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