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Vwhat IS ASFPEC |7

(Airborne Spectral Photometric
Environmental Collection Technology)

» An Airborne Standoff Hazard Detection and Reporting System
Intended Primarily to Directly Support the First Responder

» ASPECT is the Only Operational National Asset Providing
Responders with Remote Chemical/Radiological Detection

» ASPECT produces Geo-Registered Wide-Area Images of
Chemical Plumes, Cross-Sectional Plots of the Plume, Thermal
and Radioactivity Contouring of the Scene, and Digital
Photography/Video of the Scene

» This Information is provided in near Real-Time Fashion to the
First Responder on the Ground
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» Consider molecules as

mass (atoms)
suspended by springs
(chemical bonds)

» These bonds (springs)
can stretch, bend,
and/or rotate

» The mass and springs
interact with photons of
light at the same
wavelength




Electromagnetic (Photons) Energy
Reaching Earth's Surface
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2 IR Tlechnology

Between Background and Cloud Tatmosphere,

L(\)s = tgas tatmosphere L(A)ground
+ (1 - tgas tatmosphere)L(A)gas
+ L(A)atmosphere
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RS-800 Infrared Llne
Scanning Imager (Multi-
Spectral Sensor)

A High Speed
Spectrometer (Hyper-
Spectral Sensor)

A Gamma-Ray
Spectrometer (Hyper-
Spectral Sensor)

All Data Streams GPS
Registered
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ASPECT MODIFIED

CGurrent RIS RS-800 SGIVBIRLS Configuration

Scanning Parameters

Scanner Type Rotating Double-Dove Prism
StabilizatioRoll +7- 10 degrees

Recorded FOV 60 degrees

Scan Rate 60.0 scans/sec
ScansRevolution .~ 2

Sanples / Scan 1500 (1400 over 60° FOV)
Spectral Parameters

Spectral Flters 14

Chanrels/Filter 1

Calibration 2 Internal Graybody Sources
NET (LWR) 006degC

NET(MWR) ~0.1degC

Optics Parameters

F-Nunber 118

Focal Length 2.001nches

Resolution 1.0nrad

Operational Characteristics

Norrirel Air Speed ~ 90kis
Nomirel Altitude 2000t



RS-800 Detector Layout

Det# 8
Dat# 8
8.83-9.85
LWB
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Det#9
Data # 9

3.37-3.44
HCT

> Scan Direction




open |
>mall

Q.

Digital Photo
with Plastic
Pools
Containing
Various
Concentrations
of Methanol
Circled in Black

O

S WI

tr
I

Line Scanner
Image of the
Same Plastic
Pools Circled
in White




EMERGENCY
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INTERFEROMETER OPERATION

* Telescope Focuses A Column of Spectral Energy into a Beam
* The Beam is Split and One Path Length is Varied

* When the Beams are Combined it Produces a Waveform

* The Waveform can be Fast Fourier Transformed (FFT)

* Transformation Separates the Waveform into a Spectral Graph

. * Each Chemical Compound has a Unique Spectral Signature
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Ground Surface Radiance Spectrometer

The Spectrometer Provides a Count of the
Moles of Chemical within the Field of View
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FTIR Data Reporting

»By Using an Estimate of the Plume Thickness a
Volumetric Concentration can be Calculated

— Volumetric Concentration = (ppm*M Value)/Plume
Thickness

»ASPECT is currently Generating Data Referenced to:
— 1 Meter Standard

— 10 Meter Thick Plume
— 30 Meter Thick Plume



If Plume is 2 Meters Thick
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If Plume is 3 Meters Thick

If Plume is 10 Meters Thick
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| AP Hill - Katmandu Exercise
4 May 2004 @ 1954z
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Discriminant Score
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-0.002

GPS Location:
N 38 4' 15"
W 77 18' 59.6"

GPS Location:
N 384'10.1"
W77 19" 2.7"

-0.004
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]

Ray Spectrometer

> 47 by 4" by 16" Nal
Crystal Lattice
Detector

» Approximately 85
Isotopes in Library




=W Program ASPECT

RESPONSE

EqUipment View:

eCorrelation of chemical and
| Er— — S radiological image and spectral
i Sk data with GPS

of N/ N[~ eTransmit data to Incident
- o N = = Commander on the ground
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RS-800SG
Chemical Infrared Imager
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EMERGENCY
RESPONSE

Rapid Response—Wheels Up in
Under 1 Hour

Direct Integration into the Local
Incident Commander

Compatibility with Common
Data Systems

Remote Detection of Chemical
Plumes

Automated Data Processing and
Transmission

Aerial Photography Capability
Radiological Detection
Capability
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Program ASPECT

AIRCRAET PLATEORIVI

— IFR/GPS Equipped

— High Quality Filtered Power "
— STC Camera Holes in the floor I =
Crew: Two Pilots, One Operator, All = =

Commercial/ATP Rated ’ _/
Speeds:

— Data Collection at 100 kts
— Cruise at 180 — 200 kts

Range/Aloft Time: ‘]G?“-:{Hﬁ""“‘;

— Range 1100 NM ;u-:a:m".f; R ki -

— Aloft Time 4 — 6 hours | fomdianngoeS I crice” |

Service Altitude: e [Ciaburhelennis: %

— Data Collection at 2000 Ft AGL ety M"M‘, ' --*”‘;uﬁ'n’::n";m e

— Cruise at 20000 Ft (with - Brownwood__. litoy wetland Rglsting /Risk, -
Supplemental Oxygen) _H:EL‘;;‘,”;;;;?;: N
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