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[Abstract]

This study presents the development of a fast-time airport surface simulator. The simulator uses the output from a first-come first-served
(FCFS) scheduler and has adopted one-dimensional dynamic model to simulate the movement of the aircraft on the surface. Higher
collision risks situations in the airport surface traffic are analyzed to classify those situations into six cases. A conflict detection and
resolution algorithm is implemented to maintain separation distance and to prevent deadlock. The simulator was tested with a scenario at
the Incheon International Airport that contains 72 aircraft. Without the conflict detection and resolution, various conflict situations are
identified. When the conflict detection and resolution algorithm is managing the traffic, it is confirmed that the conflicts are removed at the
price of additional delays. In the conflict resolution algorithm, three prioritization strategies are implemented, and delayed aircraft count
and average additional delays are compared. Prioritization based on remaining time or distance showed smaller total additional delay

compared to choosing minimum delay priority for each situation.
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Fig. 1. Aircraft position update using linear
interpolation.
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* Nodes in RKSI * Links in RKSI

* Type ID  Latitude Longitude * Type ID  Nodel Node2
PUSHBACK 10001 37.4521 126.4567 GATE gate1 20000 20186
[TAXI 10002 37.4528 126.4561 GATE gate2 20001 20186
[TAXI 10003 37.4544 126.4548 GATE gate3 20002 20189
PUSHBACK 10004 37.4523 126.4541 RAMP Rp1 20186 20189
DEICE PAD 10156 37.4854 126.4434 RAMP Rp2 20189 10195
DEICE_PAD 10157 37.4859 126.4444 RAMP Rp3 10195 10196
GATE 20000 37.4496 126.456 [TAXI Tx1 20591 10105
GATE 20001 37.4497 126.4565 [TAXI Tx2 10105 10106
GATE 20002 37.45 126.4568] [TAXI Tx3 10106 20600
RWY15R/33L 20576 37.4811 126.4369 RWY15L/33R Rwy1 20580 20610
RWY15R/33L 20577 37.4804 126.4375 RWY15L/33R Rwy2 20610 20590
RWY15R/33L 20578 37.4556 126.4596 RWY15L/33R Rwy3 20590 20591

(a) Node model file format  (b) Link model file format

8 2. ==-23 2 oA
Fig. 2. Example of node-link model.



* Flight ID|Address|Type|Wake Categ Time [Exit Ti ious Link|Current LinkNext Link|Speed-Up|Slow-Dowr]
KAL854 |HL8001 A333|H ARR 1980 1990 | XXXX 33R Rwy7 0 0|
KAL854 |HL8001 A333| ARR 1990 1997 |Rwy7 Rwy6 Rwy5
KAL854 |HL8001 A333| ARR 1997 2004 |Rwy6 Rwy5 Rwy4
KAL854__|HL8001|A333 ARR 2004 49)Rwy5 Rwy4 Tx15
KAL854 |HL8001 A333| ARR 2049 2097 Rwy4 Tx15 Tx23
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Fig. 3. Example of surface schedule.
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Fig. 4. Screen of simulator in operation.
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Fig. 6. Collision avoidance in same link.
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Table 1. Frequency of failure to maintain separation distance
with aircraft pause function disabled.

Cases of link separation failure frequency
Case 1: Aircraft on the same link 18
Case 1: Aircraft on the neighbouring link 41
Case 2: Future link occupied by another aircraft 5
Case 3: Runway priority

Case 4: Aircraft meet at the junction 14
Case 5: Aircraft confront on the same link 2
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Table 2. Delayed aircraft count and average delay time of
each pause algorithm

. Delayed aircraft Average delay
Pause algorithm )
count time (sec)
Remaining distance 28 242
Remaining time 25 224
Minimum delay 24 269
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