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FODetect® and FODSpot®
Purpose Driven Design for FOD Detection, Alert and Ascription
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The FODetect System —
What Is FODetect and What Does It Do?

* Hybrid technology FOD surveillance and detection system

— Overcomes limitations of single technology systems
— Leverages radar and electro-optic systems to find and locate FOD

« Supports continuous AOA surface surveillance
* Minimal infrastructure required for installation
* Co-located with Runway Edge Lights

— Superior combination of resolution and scan rates due to proximity

* Operated at Boston-Logan for 3 Years
— Initial FAA Test Installation Continued in Service on RW15

— Severe coastal and winter environments, numerous snow events

— Notification of bird and wildlife intrusions
« Specifically designed to detect Runway/Taxiway FOD
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The FODetect System —
FODetect Typical Installation Locations for Runway
(US & EU Patents granted, worldwide patents pending)
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C:/Documents and Settings/Dad/Local Settings/Temporary Internet Files/Content.IE5/XR6ZAJYQ/USAF/FODetect Animation Final 2008.swf

The FODetect System —
SDU - Surface Detection Unit
CPU — Central Processing Unit

SDU Components
Charged Coupled Device (CCD)
camera with Near Infrared (NIR)

tilt, zoom and focus control, laser line

designator
77GHz Radar

Pan motion axis

Frangible coupler & quick

disconnect cable
Local CPU and Line Series Power Supply

LAN / optic fiber communication
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The FODetect System —

Installed FODetect System Architecture
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The FODetect” Process -

Scan Critical AOAs for FOD

Goal: Detect objects of all
sizes and materials, with high
probabillity, in all weather
conditions that the airport is
operational

« Scanning Parameters:
— # of required Sweeps
— Scanning Time per sweep

 Detection Parameters:

— Probability of Detection Py4> 95%

0 Scan and Detect — Detection Time, typically 30-45 seconds

Each SDU continuously scans a i
section of the runway using radar * Fused Optical and Radar Sensor

and advanced image processing «  Between movement detection/decisions

technologies.
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— False Alarm Rate very low
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The FODetect” Process -
Alert Operations to the Presence of FOD
Goal: Provide alerts to

identify the presence of

potential FOD hazards

Aural Alert to allow operator to
perform other tasks — no added

manpower

Visual Alert on airport diagram
graphic with GPS coordinates

— Direct staff to exact coordinate

for rapid FOD removal

Minimize RW downtime/delays
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The FODetect® Process -

Interrogate and Classify Type and Severity of FOD

P Goal: Quickly and accurately
| = identify and classify FOD
= objects

« Manual 20X optical zoom camera
with day/night Near Infrared (NIR)

# Rapid ID and hazard classification

At I — Enhanced night visibility/image

_ P 7 - Laser line enables accurate object

9 Interrogate & Classify location and rapid removal at night

Operator views high resolution image
and receives FOD physical data (size,

location) from the SDU, supporting a

decision for action to be taken.
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The FODetect® Process -

Assist Operations in FOD Location/Removal

Goal: Quick FOD removal to
permit maximized aircraft
launch/recovery capacity

« GPS, Optics and Laser
capability facilitate rapid
location and removal of FOD

Minimum RW closure time

* Minimum operational impact

- Eliminates routine FOD sweeps
0 Remove
An operations vehicle is sent to clear
the FOD. GPS coordinates and laser
pointer assist in efficient removal.
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The FODetect® Process —

Document and Tag FOD Events, Automatically

Goal: Develop FOD
identification, prevention and

control strategy

 ldentify FOD and FOD sources
« Correlate FOD and source(s)

* Analyze data / implement
preventative actions IAW SMS

 Maintain historical records within
system database

e Document and Tag « Report periodic results
« Monitor and control as part of SMS

FOD data and actual images are
archived and FOD is tagged.
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replaced in <10

minutes by

existing airfield

Ease of Maintenance- Replacing an SDU
SDU / CPU can be
lighting personnel

Reverse procedure for
mounting a replacement

L
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Remove the SDU

J

E
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and Two screws

« SAIC provides Depot services, no on-site repair required
* Predictable cost for service = ease of budget planning
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Why FODetect?

* Reduce/eliminate exposure to adverse RW FOD impacts

— AJ/C damage and resultant maintenance costs, system delays
— Runway closures to perform “FOD Walks/Drives”

« Automated, continuous surveillance, detection and alerts
— Frees manpower now used for manual sweeps/walks/drives of RW

* No towers or waivers required for installation
— Design puts sensors in close proximity to AOA surface for effectiveness
« Rapid scan of entire RW between peak movements

— Dual technology provides best detection (Pd), scan rates
« Marginal Cost During Construction/Upgrades of RW

« Many A/C are highly susceptible to FOD
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FODSpot®

Ascription of FOD to FOD Sources
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FODspot - unigue scalable system
o Implemented at airports' critical
N 2¢ | areas:

9

W

E ' intersections & FOD hot-spots,
expandable to full runways /

taxiways throughout the airport
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Ascription camera alongside Statistical analysis
FODetect and reporting tools

Full control and
visual coverage
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FODspot Technology

FOD-ID, The FOD source ascription

imager

Vision Imager

« Hi sensitivity CCD

* Video compression

* Near IR illuminator

* Environmental
control

. ‘XSIGHT

Sale-'-Flunways. Always.

FODspot dual-sensor system utilizing both
radar and camera for FOD detection.
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j Radar

* Freq: 76-77 GHz

Tx WaveForm: FMCW
* Peak Tx power: < 10
dBm

Vision Detector and Imager

» Color / Monochrome
(Day/Night) CCD

 Remote Zoom/Focus

« Tilt (Auto, manual control)

» Video processing

* Near IR (NIR) illuminator

» Line laser-pointer

(SAIC) and may not be disclosed to third parties without the express written consent of SAIC.




FOD-ID — Video Recording Unit

» |dentifies FOD sources

* Provides photographic evidence of FOD
sources

« Uses existing infrastructure

* Monitors intersection traffic

» Records of runway incidents
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FOD Alert
&
FOD Image

SiIGHT

Sale-'-Flunways. Always.

a8 FOD Alert 48

FOD source image

Fetch image of vehicle,

corresponding to the FOD

detection time and place
ASMGCS

Display image of the
uspected FOD source
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Installations
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TLV Project

RW 08-26: 2011

\

RW 12-30:
2012

Three Runways
Four System Operator Console (SOC)
Three Mobile SOC

Redundant Logic Central FOD Manager Server
Connection to ASMGCS with Ascription capability
(Ascription — correlation between FOD detection and Aircraft)

¢ Completion by end year 2011
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SDU in TLV
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BKK Project

Airports of Thailand Selects
FODetect®for Bangkok’s
Suvarnabhumi International Airport (BKK)

) —
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«  Two Full Runways

«  Two System Operator Console (SOC)

* One Mobile SOC

* Redundant Logic Central FOD Manager
« Connection to ASMGCS with Ascription capabilit
« Completion by end of Q1/2012
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