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e - 5 ' . Sy 3 | The Ground Area of Los Angeles
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Introduction

a ! National Transportation Safety Board

7% & « s .

; : Aviation Accident Data Summary

Location: Los Angeles, CA Accident Number: DCA17CA195A
Date & Time: 09/12/2017, 1310 PDT Registration: N69813
Aircraft: BOEING 737-924ER Injuries: 140 None

Flight Conducted Under: Part 121: Air Carrier - Scheduled
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42 9 commercial aircraft were involved
in ground collisions (i.e., push-back, taxi,

and so on), resulting in 973 fatalities.
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The Tlasberg” Model of Misk 42 9 commercial aircraft were involved in ground

collisions (i.e., push-back, taxi, and so on), resulting in
“Statistical” Risks
973 fatalities.

Operational Risk

? Short Run

v

p l Hi h R k
Strategic Risk Low Probability/High Consequence Risks

Source: Adapted from Mark Jablonowski, 2005

: IRAA.FU_IJ'ON SCHOQLS OF
ESU engineering

ARIZONA STATE UNIVERSITY




Introduction

TITTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTITTTTTTTTTTTTITTTTTTTTTTTTTTTTTTTITTTTTITTTTTTIITTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTIT I T TIFTFIFF,

& ‘@‘T « Where are the high collision risk
. % locations on the airport ground?
e

ol ° How can we help ATCs/ pilots to
avoid collision risk
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Salmon, P. M., Read, G. J., Stanton, N. A., & Lenné, M. G.
(2013). The crash at Kerang: Investigating systemic and
psychological factors leading to unintentional non-compliance
at rail level crossings. Accident Analysis & Prevention, 50,
1278-1288.
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Methodology of Establishing Quantitative
Spatiotemporal Simulation « Framework

TITTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTITTTTTTTTTTTTITTTTTTTTTTTTTTTTTTTITTTTTITTTTTTIITTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTIT I T TIFTFIFF,

Aviation Regulation
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Methodology of Establishing Quantitative
Spatiotemporal Simulation ¢ Airport Regulation
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NOTICES T
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DOMESTIC/INTERNATIONAL

/E JANUARY 4, 2018 - UARY 31, 2018

General Information ~ Part 1. FDCNOTAMs ~ Part 2. Part 95 Revisions  Part 3. International NOTAMS ~ Part 4. Graphic Notices

Standardized Taxi routes for Los Angeles International Airport (KLAX)

The following Standardized Taxi routes may be issued to all taxiing aircraft.

North Route

Taxi towards taxilane Sierra (S) taxi northbound on taxilane Sierra (S), and at Check-point-1 contact Ground Control on frequency 121.65, hold short of taxiway
Delta (D).

Taxilane Sierra (S) is not visible from the ATCT

South Route

Taxi towards taxiway Romeo (R) taxi southbound on taxiway Romeo (R), and at Check-point-2 contact Ground Control on frequency 121.4, hold short of
taxiway Charlie (C).

Taxiway Romeo (R) is not visible from the ATCT
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Methodology of Establishing Quantitative
Spatiotemporal Simulation « Data Source
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Airport Surface Detection Equipment, Model X (ASDE-X)

ASDE-X is a surveillance system using radar, multilateration and
satellite technology that allows air traffic controllers to track surface
movement of aircraft and vehicles.

Call Sign

EVAO015 33.93979 -118.40815 1505202239
EVAO15 33.93978 -118.40814 1505202240
EVAO15
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Methodology of Establishing Quantitative
Spatiotemporal Simulation « Collision Scenarios

Four different scenarios of aircraft in conflicts
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Methodology of Establishing Quantitative
Spatiotemporal Simulation « Collision Scenarios

47% A

Four different type of scenarios of potential
mgnﬁﬂ'iesgﬁﬁa collisions in the stand area.
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= Scenario 1
= Scenario 2
= Scenario 3

Scenario 4




Methodology of Establishing Quantitative
Spatiotemporal Simulation « Algorithm

Operational Risk The "Iceberg” Model of Risk
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Methodology of Establishing Quantitative
Spatiotemporal Simulation « Algorithm
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Fori=1ton-1:

Call Sign Latitude Longitude

read in the all trajectory and time data of Aircrafti
Forj =i+1ton:

33.93979
33.93978

-118.40815
-118.40814

1505202239
1505202240
read in the trajectory and time data of Aircraft j
If the time of Aircrafti and j have overlap:

Find the overlap duration [t1,t2]

For the time=tl to t2:

33.94382
33.94383

-118.43075
-118.43074

1505199060
1505199061

Calculate the distance between Aircrafti and j

AAL1071 33.9392 -118.405 1505202606
AAL1071 3393912  -118405 1505202607  [f the distance < regulation requirement
AAL1071

Find the nearest airport map nodes of Aircrafti and j

Record the find time of each airport map node




Methodology of Establishing Quantitative
Spatiotemporal Simulation « Model
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Preliminary Results
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Conclusion:
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* The spatiotemporal distribution of the proximity situations derived from
ASDE-X data can be a good historical indicator for predicting the likelihood
of collisions at certain times and around certain areas of airports.

« The proximity cases mostly occurred between standing aircraft and takeoff
aircraft in taxiing and most proximity cases occurred in the terminal areas.

« With the detailed geometry simulation model, the authors can help pilots to
detect collision risks.
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Future Work
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« 1) Complete more simulation for all four scenarios defined in this paper;

« 2) Conduct more statistical analysis about the spatiotemporal distributions
of proximity events and use those statistical analysis results to define
random parameters related to spatiotemporal conflicts between aircraft
movements on the ground,

« 3) Examine more detailed geometric representations of aircraft for
understanding how detailed geometric information influence the reliability of
collision prediction produced by the simulation.
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