
1

Civil Air PatrolCivil Air Patrol
United States Air Force AuxiliaryUnited States Air Force Auxiliary

…performing Missions for America…performing Missions for America
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ARCHER Concept & CapabilitiesARCHER Concept & Capabilities

What is ARCHER?

AAirborne
RReal-Time
CCueing
HHyperspectral
EEnhanced
RRecon
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ARCHER Concept & CapabilitiesARCHER Concept & Capabilities

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

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

Hyperspectral Imaging will support current and futuresupport current and future
CAP missionsCAP missions

Search and Rescue (SAR)
Counter Drug (CD)
Disaster Relief (DR)
Homeland Security (HLS)
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ARCHER Concept & CapabilitiesARCHER Concept & Capabilities

ARCHER executes three separate algorithms for target acquisition
and identification:

Spectral signature matching:Spectral signature matching: detects specific spectral
signatures using matched filters (find things with known
spectral properties)

Potential Missions: Counter Drug, HLS

Anomaly detection:Anomaly detection: detects spectral anomalies (things that
do not “belong”)

Potential Missions: Search and Rescue, Disaster Relief

Change detection:Change detection: detects changes over time through a
pixel-by-pixel comparison.

Potential Missions: HLS, Disaster Relief
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ARCHER Concept & CapabilitiesARCHER Concept & Capabilities

HSIHSI
SpectralSpectral

TechnologiesTechnologies

Examples
of Hyperspectral

Signatures
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Human Eye Airborne
Hyperspectral

Sensor

Each pixel contains a
continuous spectrum
used to identify the
materials present in
that   particular  pixel
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ARCHER Concept & CapabilitiesARCHER Concept & Capabilities

How HSI works:
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ARCHER Concept & CapabilitiesARCHER Concept & Capabilities

ARCHER is a non-invasivenon-invasive reflective light
technology.

ARCHER will NOTNOT make detections:
Through solid materials (e.g., roofs, buildings, walls,
floors, etc.)
Underground
Under snow
Under water
At night
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HSI Aircraft:  GA-8 AirvanHSI Aircraft:  GA-8 Airvan

ARCHER System ComponentsARCHER System Components
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ARCHER System ComponentsARCHER System Components

ARCHER OnboardARCHER Onboard



12
ARCHER Install ConfigurationARCHER Install Configuration

ARCHER System ComponentsARCHER System Components
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ARCHER Onboard ComponentsARCHER Onboard Components
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ARCHER System ComponentsARCHER System Components
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ARCHERARCHER
SensorSensor
SuiteSuite

Bottom
View of
Sensor
Plate

ARCHER
Airborne
Station

Sensor Plate

ARCHER System ComponentsARCHER System Components
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Portion of ARCHER Trac Search Pattern Showing
Actual Flight Path and Camera Area Coverage

ARCHER Trac North-South
Search Grid

ARCHER Trac InterfaceARCHER Trac Interface

ARCHER System ComponentsARCHER System Components
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ARCHER Ground StationARCHER Ground Station

ARCHER System ComponentsARCHER System Components
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ARCHER with Ground Station (Packed)ARCHER with Ground Station (Packed)

ARCHER System ComponentsARCHER System Components
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ARCHER Packed for TransportARCHER Packed for Transport

ARCHER System ComponentsARCHER System Components
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ARCHER System ComponentsARCHER System Components

Hand heldHand held
fieldfield

spectrometerspectrometer
allows for  the

collection of HSI
signatures to be
imported into the
airborne ARCHER
system for match
filter detections.

Maxwell AFB TestMaxwell AFB Test
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VisibleVisible
HyperspectralHyperspectral

ImagingImaging
SensorSensor

On-Board Hyperspectral DisplayOn-Board Hyperspectral Display
with Real-Time Detection Cueswith Real-Time Detection Cues

ARCHER Target Detection & DataARCHER Target Detection & Data
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ARCHERARCHER
Real-TimeReal-Time

OnboardOnboard
DataData

GeorectificationGeorectification

Unrectified ImageUnrectified ImageRectified ImageRectified Image

ARCHER Target Detection & DataARCHER Target Detection & Data
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ARCHER Target Detection & DataARCHER Target Detection & Data

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

Yellow box -  anomaly detectionYellow box -  anomaly detectionRed box – match filter detectionRed box – match filter detection
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ARCHER Geo-PaintARCHER Geo-PaintTMTM WindowWindow

ARCHER Target Detection & DataARCHER Target Detection & Data
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ARCHER Chip Viewer WindowARCHER Chip Viewer Window

ARCHER Target Detection & DataARCHER Target Detection & Data
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Mojave, CA Test:Mojave, CA Test:
Target DeploymentTarget Deployment

Ground Truth
Target

Geolocation

ARCHER Target Detection & DataARCHER Target Detection & Data
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Mojave, CA Test:Mojave, CA Test:
Anomaly DetectionAnomaly Detection

ARCHER Target Detection & DataARCHER Target Detection & Data

Ground Truth Image of
Target

36
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ARCHER Target Detection & DataARCHER Target Detection & Data

Ground Truth Image of
Target

Seymour, IN Test:Seymour, IN Test:
Match Filter DetectionMatch Filter Detection
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Maxwell AFB Test:  Match filter detection ofMaxwell AFB Test:  Match filter detection of
display aircraft in front of CAP Headquarters using spectral signaturedisplay aircraft in front of CAP Headquarters using spectral signature

collected by the hand held spectrometer.collected by the hand held spectrometer.

ARCHER Target Detection & DataARCHER Target Detection & Data
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ARCHER Target Detection & DataARCHER Target Detection & Data

CA CoastCA Coast
Testing:Testing:

CoastalCoastal
overover
waterwater

detectiondetection
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HSI Airborne Asset DistributionHSI Airborne Asset Distribution

HSI
Asset

ARCHER DeploymentARCHER Deployment
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ARCHER ContractorsARCHER Contractors

Gippsland AeroGippsland Aero – Traralgon, Victoria, Australia
GA-8 Aircraft, Rack System & Camera Port

NovaSolNovaSol – Honolulu, HI
ARCHER Hardware (Airborne & Ground)

Space Computer Corp.Space Computer Corp. – Los Angeles, CA
ARCHER Operating System & Software



32

Multi-Organizational SupportMulti-Organizational Support

Air Force Research Lab (AFRL)Air Force Research Lab (AFRL)

Naval Research Lab (NRL)Naval Research Lab (NRL)

USCG Research &  DevelopmentUSCG Research &  Development
CenterCenter

 United States Coast Guard United States Coast Guard
 Headquarters Headquarters
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SummarySummary

CAP History in the Making…CAP History in the Making…

Funding for ARCHER was provided to CAP by CongressFunding for ARCHER was provided to CAP by Congress
under the 2002 Defense Appropriations Act.under the 2002 Defense Appropriations Act.

ARCHER is the ARCHER is the largest cooperative, multi-organizationallargest cooperative, multi-organizational
projectproject CAP has undertaken in it’s 63-year history. CAP has undertaken in it’s 63-year history.

ARCHER will be the ARCHER will be the nation’s first fully deployednation’s first fully deployed
hyperspectral imaging systemhyperspectral imaging system..

DeployingDeploying 16 complete systems nationwide16 complete systems nationwide

Supporting a wealth of Supporting a wealth of real-world applicationsreal-world applications

Enhancing CAP’s Enhancing CAP’s core mission capabilitiescore mission capabilities

Establishing CAP as a Establishing CAP as a force multiplierforce multiplier
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Just the beginning…Just the beginning…

Thank You

Col Drew Alexa, CAPCol Drew Alexa, CAP
Director, Advanced TechnologiesDirector, Advanced Technologies

&&
ARCHER Program ManagerARCHER Program Manager

Civil Air Patrol …performing missions forCivil Air Patrol …performing missions for
America through advanced technologyAmerica through advanced technology


