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Abstract

In this paper, Fast-Time simulator is developed to verify the results derived
from the First-Time First-Served (FCFS) scheduler. The simulator uses
schedules generated from the FCFS scheduler to move the aircraft on the
ground, and this result is derived from one-dimensional mass point aircraft
dynamic model assuming a constant velocity within the link. In order to confirm
the applicability to actual aircraft, a two-dimensional mass point aircraft
dynamic model showing similar dynamic characteristics to actual aircraft is
developed and verified.

The bearing controller and the speed controller has been described to make
the aircraft automatically follow the links on the path. The performance of the
controllers are verified by confirming whether controller has meet the required
performance with various command values. Finally, the two controllers were
integrated and verified by confirming that the aircraft did not leave the taxiway,
and would enter and exit the link at the scheduled time.

In order to maintain the separation distance between aircraft, the speed of
the aircraft need to be artificially slowed down if necessary.

The collision detection and resolution algorithm was implemented by
introducing the safety separation distance standard to maintain the separation
distance and prevent deadlock at the intersection. Algorithm to prevent aircraft
from violating the separation distance are discussed.

Tests were conducted on scenarios that included 72 airplanes at the Incheon
International Airport. When collision detection and resolution functions were not
used, various risk situations were identified, and additional collisions were
detected using collision detection and avoidance algorithms. In addition, three
different prioritization schemes are implemented in resolution algorithm and

results are compared.
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* Type
PUSHBACK
TAXI

TAXI
PUSHBACK
DEICE_PAD
DEICE_PAD
GATE

GATE

GATE

* Nodes in RKSI

ID

10001
10002
10003
10004
10156
10157
20000
20001
20002

RWY15R/33L 20576
RWY15R/33L 20577
RWY15R/33L 20578

Latitude Longitude
37.4521 126.4567
37.4528 126.4561
37.4544 126.4548
37.4523 126.4541
37.4854 126.4434
37.4859 126.4444
37.4496 126.456
37.4497 126.4565

37.45 126.4568
37.4811 126.4369
37.4804 126.4375
37.4556

126.4596|
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* Links in RKSI

* Type ID  Nodel Node2
GATE gatel 20000 20186
GATE gate2 20001 20186
GATE gate3 20002 20189
RAMP Rp1 20186 20189
RAMP Rp2 20189 10195
RAMP Rp3 10195 10196
TAXI Tx1 20591 10105
TAXI Tx2 10105 10106
TAXI Tx3 10106 20600
RWY15L/33R Rwy1 20580 20610
RWY15L/33R Rwy2 20610 20590
RWY15L/33R Rwy3 20590 20591

a9 233 22 3 44

2 ¥3 Y Ao dgA R, ZF H3E Type, ID9} 74 === o] Fo]x
, 2 Gl g 3 AR E£3E]

2.1.3 Schedule

* Flight ID Address Type Wake Category State Entry Time Exit Time Transit Time Previous Link Current Link Next Link Speed-Up Slow-Down

|{ARR002 HLO0O2 B772 H ARR 2208 2220 12 XXX 20581 Rwy7 0o 0
|/ARR002 HLO002 B772 H ARR 2220 2232 12 Rwy7 Rwy6 Rwy5 0 0
|ARRO02  HLO002 B772 H ARR 2232 2240 8 Rwy6 Rwy5 Rwyd o 0
|ARR002 HLO0O2 B772 H ARR 2661 2678 17 Rp124 Rp77 Rp78 0 0
|{ARR002 HLO0O2 B772 H ARR 2678 2692 14 Rp77 Rp78 gate64 0o 0
|ARROO2 HLO002 B772 H ARR 2692 2735 43 gate6d 20062 XXXX o 0

a4 3 2AE 3 oA
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File Load

Node
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Seperation Distance
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Light - 180m, 590%

Start/Finish
8 [ Pause |[ Fmsn |
Give Way Criteria

Case Occur Frequency

Case 1: Stopin Same Link
Case 1: Stop in Neighbouring Link
Case 2: Stop for Future Facing
Case 3: Stop for Runway

Case 4: Stop in Same Node

Case 5: Stop for Facing
Case 6: Over-taking

Data Save

[Type Output File Name ]

Moving Flignts List

# | Fligntip | Velociy
1 |ARRODT |52 Bz
[DEPGTE

B gatetz iioving |

Scheduled Fights List .

[IDe/Selectan [ Clear | [ Draw |

Scheduled A'C List [ARRUOZ [w| Current AIC Delay Time  [0.0:
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Delay Time

| scheduled Time
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