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ARCHER Concept & Capabilities

What is ARCHER?

Airborne
Real-Time
Cueing
Hyperspectral
Enhanced
Recon




ARCHER Concept & Capabilities

+ ARCHER is a custom-designed system of
hyperspectral imaging hardware and software (HSI).

HSI is a technology that allows a sensor on a moving
platform to detect and/or gather reflected radiation
(light) from man-made or natural objects on the
ground.

Hyperspectral Imaging will support current and future
CAP missions

Search and Rescue (SAR)

Counter Drug (CD)

Disaster Relief (DR)

Homeland Security (HLS)




ARCHER Concept & Capabilities

ARCHER executes three separate algorithms for target acquisition
and identification:

¢ Spectral signature matching: detects specific spectral
signatures using matched filters (find things with known
spectral properties)
V¥ Potential Missions: Counter Drug, HLS

¢ Anomaly detection: detects spectral anomalies (things that
do not “belong”)
Vv Potential Missions: Search and Rescue, Disaster Relief

¢ Change detection: detects changes over time through a
pixel-by-pixel comparison.
v Potential Missions: HLS, Disaster Relief
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ARCHER Concept & Capabilities

How HSI| works:

Human Eye Airborne Each pixel contains a
Hyperspectral continuous spectrum

© Sensor used to identify the
ﬁ‘ materials present in

) that particular pixel




ARCHER Concept & Capabilities

¢ ARCHER is a non-invasive reflective light
technology.

¢ ARCHER will NOT make detections:

v Through solid materials (e.g., roofs, buildings, walls,
floors, etc.)

Underground
Under snow
Under water
At night




ARCHER System Components

HSI Aircraft: GA-8 Airvan




ARCHER Onboard




Normal ARCHER
Configuration  Configuration

ARCHER Install Configuration



Drive Bay

Power Supply
Cabinet

System
Processing Unit

Operator’s
Seat

ARCHER Onboard Components
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ARCHER
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ARCHER System Components

Portion of ARCHER Trac Search Pattern Showing
Actual Flight Path and Camera Area Coverage
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ARCHER Ground Station




ARCHER System Components
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ARCHER Packed for Transport




Hand held
field
spectrometer

allows for the
collection of HSI
signatures to be
imported into the

% iy | airborne ARCHER

system for match

filter detections.

Maxwell AFB Test
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ARCHER
Real-Time

Onboard
Data
Georectification
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Yellow box - anomaly detection

Multiple Cue Detections:
Algorithms are applied in real-time, and require little user input.




ARCHER Geo-Paint™ Window
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ARCHER Target Detection & Data

Ground Truth
Target
Geolocation

Mojave, CA Test:
Target Deployment




Mojave, CA Test:
Anomaly Detection




Seymour, IN Test:
Match Filter Detection




Souce HE Frame 8 R Line 8 Longhude Latiude Eatting Bodhing

MF Wiight Fiper 0205 842480 85 354359 R S60.7TIEEEY 3581850464
MF Wight Fiper 0577 846824 95350184 Erkrzcry] 561123122 3582008713
MF Wiight Flper 70553 847116 86351363 32374943 5E1.017146 3/e2182117
MF Wiight Flper 03 gagE2 85 351456 TN 56100247 3581877936
MF Wright Fiper 70672 848084 2 . 86 48840 32 373005 BE1.274639 3561 968190
MF Wiight Fiper o7z B437Ee 486348768 B 5E1.259639 3582 092201
MF Wright Fiper 0778 843349 -85, 348307 R34TED 561248330 IRE21BATLS
MF winght Fiper 70804 849649 86 24930 assn 561 200623 3662 24E861
MF Wiright Fiper 704339 845983 486352068 Eririlvl) SE0.949289 3562123491
MF Wright Fiper 70853 650308 86, 348580 32375554 561, 269153 3562 250760
MF Wwinght Flper oz B51064 86 348087 32376072 561 286975

BEBURAROB28

Thumb Viewe:
Chip 171 Chp173

MF Wright Flyer 60 View Oplicns Targel Spactis

Hyperspechal Corrected |

| Pencheomatc

[¥] Shows Taiget Reticle

GeoPant

Cenler
Wiaveleng

[¥] Taeget Spectium  [#] Vegetation Spectrum 15

O Speciral Library Comments

2N1/2005 526 43PM
Longtude = 6. 348487
Lablude = 3236072

HSI File: F:\Feb 10 2005 Acceptance Tests-Manwel AFB\Feb
Fraeme 722, Pivel 333

Maxwell AFB Test: Match filter detection of
display aircraft in front of CAP Headquarters using spectral signature
collected by the hand held spectrometer.
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ARCHER Deployment

NORTHEAST REGION 5 NORTH CENTRAL REGION
MIDDLE EAST REGION 6. SOUTHWEST REGION
GREAT LAKES REGION 7. ROCKY MOUNTAIN REGION
SOUTHEAST REGION 8. PACIFIC REGION

CAP is organized into eight geographic regions.
Each state within a region represents 1 wing.

© - National Headquarters Civil Air Patrol




ARCHER Contractors

¢ Gippsland Aero — Traralgon, Victoria, Australia
v GA-8 Aircraft, Rack System & Camera Port

¢ NovaSol — Honolulu, HI
v ARCHER Hardware (Airborne & Ground)

¢ Space Computer Corp. — Los Angeles, CA
v ARCHER Operating System & Software




Multi-Organizational Support

Air Force Research Lab (AFRL)

Naval Research Lab (NRL)

USCG Research & Development
Center

United States Coast Guard
Headquarters
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Just the beginning...

Civil Air Patrol ...performing missions for
America through advanced technology

Thank You

Col Drew Alexa, CAP
Director, Advanced Technologies
&

ARCHER Program Manager




