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Global Positioning System (GPS)
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Points of Discussion

= GPS as a Runway Safety Tool for Airfield Vehicle
Operators

= FAA Research - Development of an Airport
Ground Vehicle Runway Incursion Warning
System (RIWS)

FAA Advisory Circular — AC-150/5210-25

= Airfield Electrical Inspections and Maintenance
Management with GPS and GIS
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Background on GPS

Constellation of 24-32 orbiting
satellites

= Operated by US Air Force
= Signalis free

= Around since 1970's
= 1983 - Korean Air Lines Flight 0o7
= Becomes Available for Civilian Use

= 2000 —Selective Availability (SA)
Discontinued
= QOther Similar Systems:

= Russian GLObal NAvigation Satellite
System (GLONASS)

- European Union - Galileo




GPS as a Runway

= Moving Map Display
= Situational awareness for
vehicle operator
= Navigation assistance
= Visual alerts
= Audible alerts
= Airfield Display
= Qverall situational

awareness of locations of
vehicles and aircraft

- Alerts on vehicle actions

Satety Tool




Airfield Navigation - DEVS
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Situational Display

14:17:05: OPS 1, Zone 2, Restricted Zone Entered
14:16:56: Mower 123, Zone 1, Restricted Zone Entered
4:16:44: OPS 1, Zone 3, 20 mph, Speed Limit Exceader
14:16:41: OPS 1, Zone 3, Restricted Zone Entered
14:16:35: Mower 123, Zone 1, Restricted Zone Entered

Sweeper 1, 15 mph

Ssweeper 3, 18 mph

) Remove ' Send Show all
Reset View on-screen | 7= Vessage Vehicle ASDE on/off
: Alerts i Positions




GPS as a Runway Safety Tool?




GPS as a Runway Safety Tool?

IES Aviation Lighting Committee Fall Conference 2012 10/17/2012 10



Airport Ground Vehicle Runway
Incursion Warning System (RIWS)

= FAA to Evaluate Current Navigation Devices for
Use in Airport Vehicles

Recommend Performance Criteria that Could Prevent
Runway Incursions

Provide Criteria for Minimum and Optimal Features

Provide Cost Estimates for the Procurement of the
Equipment
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Airport Ground Vehicle Runway
Incursion Warning System

Development of an Airport Ground

_ ot Grou = Evaluation conducted at the FAA
gystam e William J. Hughes Technical Center
located at the Atlantic City
International Airport (ACY)

Nick Subbotin - Principal Researcher
* Final Report —October 2011

www.airporttech.tc.faa.gov/
safety/downloads/

10/17/2012 12



http://www.airporttech.tc.faa.gov/safety/downloads/�
http://www.airporttech.tc.faa.gov/safety/downloads/�

Airport Ground Vehicle Runway
Incursion Warning System

|.D. Systems Team Eagle




Airport Ground Vehicle Runway
Incursion Warning System (RIWS)

= RIWS System to Help Minimize Potential of Runway
Incursions

Visual and Audible Proximity and Alert Area Warnings
Holding Position Markings
Runway Safety Areas (RSA)
ILS Critical Area
Precision Obstacle Free Zone (POFZ)
Movement Area
Custom Area

Intended to Supplement not Replace Airport Familiarity,
Situational Awareness, and ATCT Instructions
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FAA Research
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FAA Research Summary

GPS Software
Update Processing
[
0 1 p 3 4.5

Time (sec)
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Distance Traveled in 4.5 Seconds
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FAA Advisory Circular 150/5210-25

e Advisory

U.S. Department
of Transportation

‘ Provides Minimum
Circular
Subject: Performance Specification for Date: 9728 AC No: 150/5210-25

- — Operational Performance
T Specifications

L What is the purpose of this advisory circular (AC)?

Thas advisory circul: provides a performance specification for arport vehucle nmway

e = Culmination of research and

Fo o o e e TR evaluation at the William J.
Hughes FAA Technical Center

= Released September 2012

ance No. 34, Polic S
and Specifications. See http.//'www faa goviar
mformation about grant assurances.

4. Are there any related documents?

a. FAA ACs. Refer to the most recent version of the followmg ACs

www.faa.gov/airports/resources/
advisory_circulars/

IES Aviation Lighting Committee Fall Conference 2012 10/17/2012 18



Airport Ground Vehicle Runway Incursion
Warning System - Alerting Functionality

= Accuracy <10 feet (3 meters) g5% of the time
Minimum 1 Second Update

= Proximity warning traveling o-10 mph
20 ft Either Side Receiver Location

Minimum 60 ft in Advance of the Vehicle’s Direction
of Movement

= Over 10 mph

Warning Increases 6 ft in for Every 1 mph Increase in
Speed
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Airport Ground Vehicle Runway Incursion
Warning System - Alerting Functionality

FAA Recommended Proximity Alert Trigger Distances
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Situational Awareness
Cabin of a Vehicle

Entered 'Incursion rea :

S




Part 139 - Electronic Airfield
Inspections and Work Orders

= FAA Part 139
Requirements
Airfield Self-Inspections

Lighting/Electrical
Inspections

Discrepancy [ Work Order
Tracking

12 Months Record Keeping

= Most airports today rely
solely on paper

AAAE/FAA Basic Airport Safety and Operations Specialist (ASOS) School 6/13/2012 A



Part 139 - Electronic Airfield
Inspections and Work Orders

= Electronic solutions to Part 139 Challenges

= Make the paper form electronic
- Word, Excel, PDF Editable Form

= Create a database to track discrepancies

= Develop a web-based tool
= Utilize the power of GIS coupled with GPS




Part 139 - Electronic Airfield
Inspections and Work Orders

= GPS/GIS as a Part 139 Solution
In the field and at the desk solution
Accuracy of discrepancy locations (GPS assist)

Situational awareness for the
inspector/maintenance vehicle operator

Information sharing across Operations,
Maintenance, ARFF, and other departments
and stakeholders

Ability to capture, record, and analyze Part
139 data geospatially
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Part 139 - Electronic Airfield
Inspections Architecture

Smart Phone

Airport Server
[Data Storage]

Desk Workstation

OpsM/IaHt‘é"aﬁce'Vehlcle




Part 139 - Electronic Airfield
Inspections and Work Orders

* Going paperlessis a true
paradigm changer for
both airports and the FAA

Must bridge generational
computer gap

Adapt new processes and
procedures

Standardize data collection
and reporting across
airports nationwide
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Part 139 - Electronic Airfield
Inspections and Work Orders

13

| Mark 129 Discrepancy ‘

Mark Non-139 Discrepancy “ i

MarkiView Closest Light
Cancel

¥ | = e % :
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SEARCH Mark Discrepancy | Exit Program Transfer
at Vehicle




Part 139 - Electronic Airfield
Inspections and Work Orders




Electrical Inspections

Display mode: Normall

B

E =
Stop Task ‘ Report ‘ Display Mode

Tools

A

Quick Report

e A

Exit
Program

International \ir;v..\/ Administration e
Authority Paéroport internation

Ottawa

Wednesday, October 17, 07:42
Incursion Area’s: 0

Current Discrepancies: 1
Vehicle Location: Runway 0725

Light Identifier: RWY 07-25 022
Light Type: L850wW
Color: White

Location: Runway 07-25

—
[cE>]

8 3mE
BIDE A

Selected Light
Defective Light

Repaired Light
Closest Sign

Q

=] (=




Electrical Inspections

International \ir;m/ Administration de
Authority . Faéroport internation

(Mtawa

]

o Wednesday, October 17, 07:43
"-. Mark Discrepancy Incursion Area's: 0

| Current Discrepancies: 1

Light Identifier: RWY_07-25 022 Vehicle Location: Runway 07-25

Fault Type Light Identifier: RWY 0725 022

Burned j Light Type: LBS0W
Color: White
Location: Runway 07-25

inspection Notes:
Replace buh‘.:|

Selected Light Repaired Light
Defective Light Closest Sign

e .

Exit

= . .
Stop Task ‘ Report ‘ Display Mode Quick Report Program

Srated

P

.
%
NS
%



Electrical Inspections
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Electrical Inspections

. Total:

Exit Program
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Electrical Inspections

Current Discrepancies

Repor Show Discrepancies with the following Status

V' Jpen

v Repaired

IV Accepted w Conditions

V' Rejected

v Closed VoA

Date

| Location

| Light Type

| Fault Type

| Dizcrepancy Status

2011/02/25

Runway 12R-30L

Runway Centerling

Mot Warking

Dpen

2011/02/24
2011/02/24
2011702124
2011/02/24
2011/02/24
2011/02/24
2011/02/24
2011/02/23
2011/02/23
2011/02/23

Fault Type

Taxiway G
Taxiway G
Terminal 2 Apron
Taxiway £
Alrfield

Runway 03-21
Taxiway G
Taxiway H
Taxiway N
Taxiway RC

Taxiway Centerline
Tawxiway Edge
Taxiway Edge
YWindsock

Sign Uni-Direction..

Runway Centerline
Taxiway Centerline
Tawiway Edge
Taxiway Edge
Taxiway Edge

Damadged or Brok, Closed
Damaced or Brok. Closed

Mot WWarking
Mot Warking
Mot ‘Working
Mot Warking
Mot Warking
Mot Warking
Mot WWarking

Closed
Closed
Closed

Light Map

Open
Closed
Open

Help

Open
Closed |

Close

‘No’r Wiarking

T Mark Repaired

T Reopen Discrepancy

Action Taken ‘Relamp

Notes

[

T Accepted With Conditions

CL out

" Rejected
] |

~| © Close Discrepancy

Save
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Electrical Inspections
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Electrical Inspections

[

Do i
201 1,002,125

Cretails:

Inspection Report

Mag #  Location

Light Typ=  Fault Type= Cammenis Repair User Repair Dake

Ao W Cand
Dmate

Close User Close Date

1 Rimyaary
13300

Airrasy "o Wanrking L o
Centerfire

Primted G Wrdresday, Cotober 17, 2007
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Electrical Inspections

g o

Report Afld Dige, | Afld Summ. Elec Dizc | Elec Summ Seftings Refresh

Inspection Date (Y -bdkd-DD) Inzpe Repaired Open/Uniesolved

R L s e

2011-02-24 20:36 PM

LTI B2, E ™ Filter By Fault Type Select Al Clear Al
2011-02-23 21:05 PM

2011-02-23 10:30 &M ®l Camaged or Bro

2011-02-23 03:20 AM NotWorking

Cable cutbroken

Darnage - postpole

Fixture Missing

Help ‘ == Back ‘ Mext == ‘ Cancel ‘
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Electrical Inspections

Summary Report
Problems - All
Filtered By: Fault Type
Grouped by: Fault Type
Sorted by Date

Acc W Cond
Date Location Action Taken Light Type Status Repair User Repair Date Date Close User Close Date

Fault Type: Damaged or Broken
i 23 Feb 2011 Runway Relamp Runway Clased
1Z2R-300

2 23 Feb 2011 Aunway Relamp Runway Clased

1ZR-30L

23 Feb 2011 Runway Relamp Taxiway Closed
12R-200

23 Feb 2011 Taxiwey G Relamp Taxiway Clased 23 Feb 2011

23 Feb 2011 Runway 03-21 Relamp Runway Open

23 Feb 2011 Runway 03-21 Relamp Runway Open

23 Feb 2011 Runway 03-21 Relamp Runway Open

23 Feb 2011 Runway Relamp Runway Clased
1Z2R-300

23 Feb 2011  Aunway Relamp Runway Clased
1ZR-30L

23 Feb 2011  General Relamp Taxiway Open
airfiald

23 Feb 2011 General Relamp Sign Clased
Airfiald

23 Feb 2011 Runway Ralamp Runway Repairad
1ZR-300

23 Feb 2011 Rumway REelamp Runway Repaired
1ER-300

23 Feb 2011 PRunway Relamp Rurway Repaired
12R-30L

23 Feb 2011 Runway Relamp Runway Repaired
1ZR-30L

23 Feb 2011  Taxiway G Relamp Taxiway Clased

23 Feb 2011  Aunway Relamp Taxiway Repaired
1ER-300

23 Feh 2011  Genearal Relamp Sign Closed
airfiald

24 Feb 2011 Taxiway G Relamp Taxiway Clased

Print Date: Wednesday, October 17, 2012 Page 1 of 2

IES Aviation Lighting Committee Fall Conference 2012 10/17/2012




Electrical Inspections

Summary Report
Problems - All
Filbered By: Faull Type
.. Grouped by: Fault Type

il TS Sorted by Date

Acc W Cond
Date Location Action Taken Light Type Status Repair User Repair Date Data Close User Close Date

20 24 Feb 2011 Taxiway G Relamp Taxiway Clased

Print Date: Wednesday, October 17, 2012 Page 2 of 2
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[ESALC | ILLUMINATING ENGINEERING SOCIETY of NORTH AMERICA

AVIATION LIGHTING COMMITTEE

Thank You!
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CONTACT:

Alex Gertsen

Business Development Manager — Eastern United States
Eagle Integrated Solutions

B 202-903-2444

alexg@team-eagle.ca

EH www.team-eaqle.ca
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