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1. Introduction


The ARCHER collection is in support of the Civil Air Patrol “Searcher’s Edge”, advanced technology initiative, to demonstrate and baseline the performance of the NovaSol 1100-2 V/NIR system in a CAP Gippsland GA8 aircraft.  Targets will be typical materials of interest to support CAP missions.  The collection, under the direction of CAP, will be conducted at the National Test Pilot School, Mojave, CA.  


This document is to be used in the field prior to and during the execution of the collection.  It contains information useful for team members to support the collection, including site access, logistics, collection scenarios, instrument description, mission schedule, and the organizational structure for the test.
1.1. Objectives (TBD)

To enhance existing mission capabilities, CAP will implement the use of Hyperspectral Imaging (HSI).  CAP missions include: Search and Rescue (missing aircraft and persons), Counter Drug (aerial detection of marijuana plants), Disaster Relief (air and ground support for floods, hurricanes and other natural disasters), Homeland Security Missions (to be determined).  The objective of the collection will be to demonstrate the operational utility and baseline the performance of a visible/near infrared hyperspectral sensor for these missions.
1.2. Schedule (TBD)


The collection will take nominally take place during 15 to 19 March 2004.  Target placement will occur 12 to 13 March, and tear down on 19 to 20 March.  

1.3. Test Summary (TBD)
The ARCHER sensor will be integrated into the Gippsland GA8 aircraft by NovaSol and NTSP prior to the CAP ARCHER collection and acceptance.  FAA requirements for integration will be compled prior to beginning the CAP collection.  


The primary airborne sensor will be the CAP ARCHER sensor.  Other (TBD) sensors will include a field portable V/NIR spectrometer to collect spectral data of the various targets.  The targets will include typical materials which may be observed during a CAP mission (metal, paint, plants, TBD).  Data will be collected at a variety of times of day and will be supplemented with ground truth data.  

2. Test Site

2.1. NTPS, Mojave CA

The National Test Pilot School (NTPS) is a non-profit educational institution in the State of California.  The NTPS has excellent facilities at the Mojave, California airport including three runways (one 10,000 ft. long), an air to ground weapon range, large hangars, ample classroom and office space, flight test instrumentation, maintenance capabilities, and a telemetry system. 

The technical services often involve test planning, technical and safety review boards, first flight review structural and flutter clearance, instrumentation installation and calibration, test pilot and flight test engineer services, data analysis, reporting, civil FAA certification and military acceptance of aircraft and aircraft systems. The technical services sometimes are performed at the customer’s facilities and involve NTPS supplying professional consultants to assist or perform specialized flight test tasks.  Further information about the NTPS may be obtained by contacting them at:

National Test Pilot School 
P.O. Box 658 
Mojave, CA  93502-0658  USA  

Phone:  661-824-2977   Fax: 661-824-2943    

Email: ntps@ntps.edu
http://www.ntps.com
2.2. Directions
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riving directions from LAX are as follows: From the airport, take Interstate 405
north. 1-405 will end and merge with I-3. Continue north, taking the exit for Highway 14
north to Lancaster. ‘To get to Mojave, continue north until the freeway ends. Total distance is
approximately 100 miles. Driving time is about two hours except in heavy traffic periods.
Once in Mojave, turn right on Highway 38; go about one mile and turn left onto the airport.
At the first stop sign tum right, and go to the end; turn left and the school is the large brown
building with hangar attached at the end.




All personnel requiring access to the NTPS range must have a range safety briefing given by NTPS personnel.  Aircrews must undergo a range airspace orientation briefing.  4 x 4 rentals are strongly encouraged on the NTPS range.  2 x 4 vehicles may suffice for personnel who will not need access to the range on a daily basis.

2.3.  Lodging
Mojave

Econo Lodge  $40-50

2145 Hwy 58 (east end of town)  

661 824 2463  (888-563-4464)

Fax: 661 824 9508

Special weekday business pricing, just mention NTPS.

Motel 6    $27.99 and up

661.824.4571 

16958 Highway 58 

121 units.  

Comp. coffee, pets, SP.

Best Western Desert Winds $60-70

661.824.3601

16200 Sierra Highway

50 units. $35-$40 

SP, spa, res. nearby.

Mariah Country Inn and Suites    
$73.00 Corporate Rate

661.824.4980  

1385 Hwy 58 (next to Airport Entrance) 

41 rooms, 9 suites, pool, spa, fitness center, restaurant, free shuttle to Mojave airport  FAX 661. 824.4906

Scottish Inns Mojave $40 - 50

661.824.9317

16352 Sierra Highway 

Pool, Spa, Continental Breakfast, nearly all rooms with fridge/microwave.

Tehachapi            (25 minutes) 

Best Western Inn 

661 822 5591

416 W. Tehachapi Blvd

(end of town) Fax 661 822 6197

Summit Travelodge 

661 823 8000

500 Steuber Rd (1st exit in Tehachapi) 

Fax: 661 823 8006

Lancaster           (30-40 minutes)    

Antelope Valley Inn 

661 948 4651

44055 N. Sierra Hwy

Fax: 661 948 4651 same

Park Plaza 

661 948 0961

44916 10th St. W, 

Fax: 661 945 3821

Oxford Inn 

661 949 3423

1651 W. Ave K

Fax:  661 949 0896

Holiday Inn Express and Suites

1825 West Avenue J12

 Desert Inn Motor Hotel

(800) 942-8401

44219 Sierra Highway

 Inn of Lancaster

44131 Sierra Highway

Palmdale            (45 minutes)  

Residence Inn by Marriott

661 947 4204 

514 West Avenue P 

Fax: 661 947 0107 Holiday Inn

38630 5th St. West 
Days Inn Palmdale

130 E Palmdale Blvd 

Ramada Inn

300 W Palmdale Blvd 
Best Western John Jay Inn & Suites

600 West Palmdale Boulevard 
Courtyard

530 West Avenue P 

Climate - Generally, summer and winter: casual civilian clothes (lightweight pants/jeans & shirt with a jacket/coat) and/or flight suit with jacket.  Some winter days can be pretty cold so bring sweaters, coats during those months.  Some summer months can be pretty hot as well; so on non-flying days, shorts and shirt are acceptable attire.  
2.4. Operations Center
NTPS will provide one classroom for use as an Operations Center.  The room has adequate office space, but limited (none – TBD) phone lines to the outside.  Individuals should plan on using cell phones for outside calls.  
2.5. Radio Communications
CAP will provide radios for use during the collection.  These will be checked out of the Operations Center.  Although several individuals may have FM radios, the primary radio communications between the GA8 aircraft with the ARCHER sensor and the ground will be through the Operations Center (or a single CAP POC, TBD).
2.6. Shipping Address
Any materials or equipment that needs to be shipped to NTPS should use the following address:
Flight Research Inc.
1062 Flight Line
Mojave, Ca. 93501


Email:  fri@flightresearch.com

2.7. Local Area Weather

Current Weather for NTPS is posted at:  
" 

www.ntps.com/weather.htm and is updated every 10 minutes.

3. 
Test Attendees and Responsibilities


Primary participating organizations, responsibilities and lead personnel are summarized below.
3.1. Civil Air Patrol

Civil Air Patrol is responsible for the purchase of the ARCHER sensor, and will operate it upon acceptance.  CAP will have the final decision for sensor acceptance based on performance.  CAP will provide personnel to pilot or copilot the GA8 aircraft during the collection, and personnel to witness the sensor operation or operate the sensor.  CAP will be responsible for flight operations during the ARCHER collections.
3.2. NovaSol

NovaSol is on contract to provide 13 ARCHER visible/near infrared hyperspectral imagers to CAP.  For purposes of this collection, NovaSol is to provide the entire sensor system (Serial number 01), to include the high resolution imager, the hyperspectral imager, the on-board computer/sensor operator workstation, and the ground based workstation.  They will also provide the appropriate personnel for post mission processing, and modification of the detection and material identification suite hosted on the ground station computers.  NovaSol is responsible for contracting with NTPS for sensor integration into the Gippsland GA8 aircraft and fulfilling any FAA requirements for the sensor integration and testing.  
3.3. Air Force Research Laboratory

AFRL is providing technical support to CAP.  AFRL will also support with ground truth measurements, to include target geocoordinates and spectra, and geocoordinates of possible ground anomalies in the collection area.
3.4. Naval Research laboratory

NRL is providing technical support to CAP.  One NRL person (a CAP member) will also be trained on the use of the ARCHER system.
3.5. National Test Pilot School

NTPS is responsible to support flight operations during the acceptance test.  NTPS is under contract to NovaSol for sensor integration into the Gippsland GA8 aircraft and accomplishing any required FAA certification of the ARCHER system in the aircraft.  NTPS may provide a pilot for the GA8 aircraft during flight operations at NTPS.  
3.6. Personnel Contact Information

NAME

COMPANY

EMAIL ADDRESS

TELEPHONE

Drew Alexa
CAP


drewmvh@aol.com

719-576-4397

Dan Chandler
NTPS


Chuck Duty
NTPS
Mike Eismann
AFRL


Michael.eismann@ wpafb.af.mil
937-255-9902, x4405

Detlev Even 
NovaSol


detlev@nova-sol.com

808-441-3610

Boyd "Bud" Hemphill
CAP

bhemphill@cap.gov

334-953-1696

Rick Holasek
NovaSol


rick@nova-sol.com

808-441-3666

Barry Karch
AFRL


barry.karch@ wpafb.af.mil
937-255-9902, x4402

Jim Karins
NovaSol


karins@nova-sol.com

407-694-4485

John Kershenstein
NRL

kershenstein@nrl.navy.mil
202-767-9313

Brian Khey 
USCG


bkheyrdc.uscg.mil

860-441-2671

Bob Mack
AFRL


robert.mack2@wpafb.af.mil
937-255-9902 x 4381

Jim McClelland
NAVATEK

jmcclelland@navships.com
808-531-7001 x 25

Bob McShea
NTPS


bmcshea@ntps.edu

661-824-2977
Stuart Mills 
NovaSol


stuart@nova-sol.com

818-870-6055

Richard Priest 
NRL


priest@ccs.nrl.navy.mil

202-767-5370

Nadia Roberts 
NTPS


spacecat@antelecom.net
661-824-4136

John Salvador
CAP


jsalvador@capnhq.gov

334-953-4223
4. Field Collection Instruments & Processing
4.1. ARCHER

Airborne Real-time Cueing Hyperspectral Enhanced Recon is an airborne, dual-sensor optical system with real time processing support to enhance the CAP’s mission capabilities in the areas of Search and Rescue, Drug Interdiction, Disaster Relief, and Homeland Security.  The optical system consists of the NovaSol 1100-2 V/NIR hyperspectral sensor and a DALSA Piranha 2 line scanner.  Data is processed on board the aircraft, and displayed on a waterfall display one flat screen, with high resolution image chips and material spectral data displayed on a second flat display.  The system has its own onboard GPS/IMU.  The ARCHER system is hard mounted to the aircraft, and the image will be roll corrected on the ground, post mission.  The hyperspectral display is 512 pixels by approximately 900 lines RGB, the panchromatic visible displays 1024 pixels by approximately 900 lines monochromatic.  The HSI GSD is approximately 1 meter, the panchromatic visible is between 3 and 6 inches GSD.  The airborne system records the mission to two 200 GB removable hard drives for post mission processing.
Imaging modes


The ARCHER optical system is designed around two imagers which operate as line scanners, relying on the aircraft motion to provide the image motion.  The DALSA array and the NovaSol 1100-2 sensors are coaligned and image at nadir through a window in the floor of the aircraft.  The following are the ARCHER specifications (provided by NovaSol): 
36 deg FOV

Frame Rate 40-120 Hz

500 – 1000 nm spectral range

12 nm (42 bands) spectral resolution

1 m GSD HSI images

> 100: 1 SNR

Ground Resolution 3.2 - 6.4 inches High resolution Panchromatic (6144 pixels across track)  
CAP requires the system to collect a 1 km swath at 5,000 ft AGL, 0.5 km swath at 2,500 ft AGL while the aircraft operates at 90 – 110 knots.  


[image: image2]
ARCHER system and mounting fixture schematic

4.2. Data Processing and Recording

The onboard system displays has two screens, which display the waterfall of the mission imagery and the image chips of cued targets of interest.  The panchromatic waterfall automatically scrolls during flight, and the operator can scroll back up to one minute in time.  Detections are overlaid as they occur, and a pop up window contains lat, long, elevation & detection source.  The operator can click on panchromatic pixel to get full resolution pop-up.  Panchromatic Chip Display will display detection chips (high resolution images of cued regions of interest) in the panchromatic detection chips window.  The nominal size of the image is 256 x 256 pixels.  The window allows the operator to scroll through detection chips, use matched filter algorithms to locate objects of interest, or match a target spectral against spectra of known materials.  

Data will be corrected for roll and aircraft motion using 100 Hz navigation data and digital terrain models to create spatially accurate representations of the ground imaged by the sensor.  This model will correct for variations in the aircraft attitude that result in the sensor imaging off-nadir, and will correct roll, pitch, and yaw.  The model corrects for terrain variation (elevation) and variations in altitude. 


The CAP ARCHER collection is an unclassified collection.  All airborne collected data, processed and calibrated airborne data, and ground truth data (to include spectra and handheld truth data) will be unclassified.  
4.3. Ground Truth


Site Survey:  Target sites will be located with differential GPS prior and during aircraft sensor operation.  Manmade, non-target objects of considerable size, within a reasonable area of the target, will also be surveyed.  


Site Photography:  Ground level photographs for all sites will be taken prior to the mission, and during missions to document any dynamic events.  Handheld photos will be taken for all sites from the CAP aircraft for similar documentation.  

Meteorological Data: Local Weather conditions will be recorded from the NTPS website.  If possible, the current weather conditions will be recorded as they are updated (10 minute intervals) from the website, for the duration of the collection mission.


5. Targets and Collection Scenarios
Collection will occur over the NTSP at Mojave, CA, and may to the Tehachapi region to the northwest and the bombing range to the east and south.  The initial flight will be in the Mojave flightline area, overflying calibration and resolution targets.  Subsequent flights will operate in a search and rescue flight profile over varying terrain and vegetation, and a marijuana detection flight over an agricultural area.  As much as possible, collection scenarios will be configured to mirror typical CAP flight mission profiles.  Alternate collection profiles may be proposed for later flights to stress the ARCHER capabilities.  

5.1. Materials 


The following table lists target materials to be used during the ARCHER collection (TBD)

High reflectance panel or painted target for sensor calibration (NovaSol, NTPS, or NRL)
Intact aircraft fuselage (NTPS)
Disassembled aircraft fuselage (NTPS)
Marijuana surrogate (CAP/DEA/USDA)
Vehicles (Rental)
Other materials (TBD)

In addition, other sites in the area may be overflown as targets of opportunity.  These sites may include dirt airstrips and other sites as suggested.   Target site layout will be determined from a site survey on 26 February 2004.  
5.2. Collection Scenarios
Scenario 1: Calibration and SNR measurement – Overfly known calibration panels and other known materials.  Flights may occur under varying conditions, with best conditions anticipated being between 1000 hrs and 1400 hrs local.  

Objective: Calculate ARCHER sensor SNR from calibration panel images.  


Targets: Known calibration panels/materials (NovaSol or NRL) or high reflectance painted target on taxiway (NTPS).  Other targets of opportunity will be aircraft parked on the apron.

Field measurements: Visible/Near infrared spectra of target materials



GPS location of deployed materials 



Handheld picture of deployed materials, taken from CAP aircraft and from the ground
Scenario 2: Downed aircraft – employ standard / modified search pattern to locate materials typically found at downed aircraft site.   


Objective: Assess detection and material identification of aircraft wreckage or similar materials in open desert / forested environment.  The GA8 aircraft with the ARCHER sensor is to be flown in a ¼ grid search pattern. (1 grid is ¼ degree latitude/longitude on a side).  Calculate ROC curve, Probability of identification versus Probability of false alarm.    

Targets: Wrecked aircraft parts (Beechcraft Bonanza) may be deployed by NTPS in open or cluttered location (locations TBD).  Sites may be both materials deployed for this collection as well as known crash sites (coordinates to be provided by NTPS or CAP?) (TBD).  Targets of opportunity will be aircraft parked on the apron.  Targets may be located in the Tehachapi region under limited tree/scrub brush clutter.  

Field measurements: Visible/Near infrared spectra of materials


GPS location of deployed materials 



Handheld picture of deployed materials, taken from CAP aircraft and from the ground
Scenario 3:  Detection of drug / drug surrogates (TBD).  

Objective: Assess detection and material identification of appropriate live drug plants in open desert or planted fields.

Field measurements: Visible/Near infrared spectra of materials



GPS location of deployed materials 



Handheld picture of deployed materials 

Targets:  Drug surrogates to be provided by USDA (CAP/DEA/USDA)
Scenario 4: (Optional – only as target of opportunity) Employ standard / modified ground track to support disaster relief mission.  This mission may overfly targets of opportunity: areas damaged by fire, mud slides, flood and drought.

Objective: Assess detection and identification of features in disaster area.  May include foliage damage, soil conditions, (TBD).


Targets:  (TBD)


Field measurements: TBD

Scenario 5:  (Optional – only as target of opportunity) Reconnaissance of infrastructure - employ standard / modified search pattern to image targets typical of infrastructure.  

Objective: Assess detection and identification of infrastructure features.  May include qualitative condition of structures.   (TBD)


Targets:  (TBD)


Field measurements: GPS location of sites (coordinates may be from USGS maps)



Handheld picture of sites (TBD)  

6. Flight Operations

6.1. Gippsland GA8 Aircraft
The ARCHER sensor will be flown on the Gippsland GA8 aircraft for this collection.  The aircraft is a single engine, high wing, 8 place aircraft.  It has been modified to accept the mounting bracket for the ARCHER sensor, and a viewing port cut into the floor to allow the sensor to view straight down (0o off nadir).  A quartz window, antireflection coated in the surface inside to the aircraft, protects the sensor from the slipstream while allowing unimpeded viewing.  The #4 seat has been removed to accommodate the sensor operation/data acquisition computer.


[image: image3]
Gippsland GA8 Aircraft

6.2. General Flight Profiles

All CAP GA8 flights will originate from the NTPS at the Mojave (MHV) airport.  Missions will be flown at two altitudes, 2500 ft AGL and 5000 ft AGL.  Nominal true air speed during sensor operation (collection) is 90 to 110 knots.  A maximum of 2 missions a day may be flown.  

Collection passes over the calibration panel/target, the resolution bar targets and the parked (static) aircraft will be straight line passes, not a search pattern.  The ARCHER sensor will collect three passes over the targets at 2500 and 5000 ft AGL (TBD).
For the Search and Rescue, and the Counter Drug collections, the GA8 will be flown in a “quarter grid” search pattern.  At NTPS, a quarter grid is 7 ½ NM (north/south) x 6 NM (east/west).  The GA8 aircraft will be flown in a Zamboni pattern, that is straight ground tracks over the collection area that overlap 25%.  Note that heading corrections during a collection swath are to be done by rudder only, so the ARCHER sensor will view straight down.  The collection geometries will be flown at 2500 ft AGL and 5000 ft AGL, which will result in a ½ km wide swath and 1 km wide swath, respectively.  CAP estimates they can fly the quarter grid at 5000 ft AGL (1 km swath) in approximately 4 hours.  
Because of weight and balance, the aircraft has approximately 1200 lbs payload.  This payload will allow for the pilot, copilot and two sensor operators.  CAP personnel will serve as pilot and co-pilot for this collection.  
6.3. Specific Flight Profiles (TBD)
(This section may be added as necessary once target sites have been identified.  This may include headings, collection start and stop times per pass, time per pass and time per turn, and other details as appropriate.)  


[image: image4]
Zamboni pattern for ¼ grid search
6.4. Flight Coordination


Flight Plans (CAP)
Scheduling and filing flight plans (TBD)

GA8 Call Sign:

Air to Ground frequencies: 
Primary, 
Secondary

Points of contact / Phone numbers (CAP/NTPS)

CAP Pilots: Pete Kaliski, John Salvador

CAP ARCHER Operator: Dr. John Kershenstein


NTPS: 

Site Aim Point Information (CAP, NTPS, NovaSol)
	Scenario
	Target
	Latitude
	Longitude

	1 - Calibration
	Calibration Panel
	
	

	
	Resolution Grid
	
	

	
	Static A/C #1
	
	

	
	Static A/C #2
	
	

	
	
	
	

	2 – SAR, Pid vs Pfa
	Center ¼ Grid
	
	

	
	
	
	

	3 – Counter Drug
	Center ¼ Grid
	
	

	
	
	
	

	Other Aimpoints
	Dirt (Private) Airstrip
	
	

	
	
	
	


7. Mission Schedule / Matrix

7.1. Mission Schedule
Friday, 12 March – deploy target materials, DGPS targets, photograph targets

Saturday, 13 March – deploy target materials, DGPS targets, photograph targets

Sunday, 14 March – Off day

Monday, 15 March – Sensor Checkout, Overfly Scenario 1.  Ensure aimpoint and viewing geometry are correct.  Review collected data.  Ensure Sensor operation.  Make decision to begin collection.
Tuesday, 16 March – Overfly Scenario 1, verify system performance.  Collect data over target panel at 2500 ft AGL and 5000 ft AGL.  Process data to calculate SNR.  Overfly Scenario 2 over deployed crash wreckage and known crash sites.  Flight path will be “Zamboni” search pattern over ¼ grid.  Process data to calculate ROC curves.  Propose any modification to collection geometry (TBD)

Wednesday, 17 March – Overfly Scenario 2 over deployed crash wreckage and known crash sites.  Flight path will be “Zamboni” search pattern over ¼ grid.  Process data to calculate ROC curves.  
Thursday, 18 March – Overfly Scenario 3 over suspect marijuana growing site.  Flight path will be “Zamboni” search pattern over ¼ grid.  Process data to calculate ROC curves.   
Friday, 19 March – Backup Day.  After final flight, begin teardown.

Saturday, 20 March – Teardown and depart.  

7.2. Mission Schedule Matrix

Mission Days with Flight Times (Initial)

	Day
	1
	2
	3
	4
	5

	
	15 March Monday
	16 March

Tuesday
	17 March

Wednesday
	18 March

Thursday
	19 March

Friday

	
	Scenario 1

1000-1300

2500 ft

5000 ft


	Scenario 1

0700-0900

2500 ft

5000 ft
	Scenario 2

0800-1200

5000 ft

Targets locations TBD
	Scenario 3

0800-1200

2500 ft

Targets locations TBD
	Backup Day / alternate collection scenarios

	
	Scenario 1

1600-1800

2500 ft

5000 ft

(TBD)
	Scenario 2

1200-1600

5000 ft

Target locations TBD
	Scenario 2

1600-2000

5000 ft

Targets locations TBD
	Scenario 3

1600-2000

2500 ft

Targets locations TBD
	

	
	
	
	
	
	

	Targets
	Cal Panels, parked A/C
	Cal Panels, parked A/C 
	Wrecked A/C, ¼ grid
	Marijuana plants, 

¼ grid
	

	
	
	Wrecked A/C, ¼ grid
	
	
	

	
	
	
	
	
	

	Notes:
	SNR Calcs
	ROC curve, Pid vs Pfa
	ROC curve, Pid vs Pfa
	
	


8. Appendices

ARCHER Flight CONOPS

Searchers’ Edge Performance Requirements Summary

ARCHER Flight CONOPS

Pre-Flight operations:  

Install two 200 Gigabyte disks for current flight

Select a profile

Collection of system parameters

Enter mission name

Initialize system

Calibrate sensors

Enable airborne processing

Flight operations

View Hyperspectral and Panchromatic displays

Hyperspectral displayed full res

Decimated Pan displayed

View detections and associated full resolution pan chips

Select detections for matched filtering

Maximum of 20 simultaneous matched filters

Select regions in the pan image to display as full resolution pop-ups

Post-Flight

Remove the two 200 Gigabyte disks

Install into the Ground Station for post-flight analysis.

Playback the flight

Investigate impact of parameter changes

Save new parameters as a new profile

Copy the data to Ground Station storage

SEARCHERS’ EDGE

PERFORMANCE REQUIREMENTS SUMMARY

CAP-03-R001

SECTION C

AMENDMENT NO. 6, 23 JUL 03

HYPERSPECTRAL IMAGING SYSTEM

I.
Objectives/Missions
To enhance existing mission capabilities, CAP will implement the use of Hyperspectral Imaging (HSI).  CAP missions include:

A. Search and Rescue (missing aircraft and persons)

B. Counter Drug (aerial detection of marijuana plants)

C. Disaster Relief (air and ground support for floods, hurricanes and other natural disasters)

D. Homeland Security Missions (to be determined)

II. 
System Concept

A. The HSI system (HSI sensor and high resolution panchromatic sensor) will be an airborne and ground system suitable for use on CAP aircraft and operated by an on-board operator.  

B. On-board HSI and high resolution panchromatic data collected will be recorded for post-flight processing and analysis.

C. The ground station will be used for post-flight analysis. 

D. Weight and size limitations:

1. The airborne part of the system is limited to 200 lbs. It will be rack-mounted and must fit within seat #4 area of a Gippsland Aeronautics GA8 AIRVAN or Cessna 206 STATIONAIR. CAP will consider proposals including the use of a belly-mounted cargo pod but prefers having equipment in the cabin. Contractor will be responsible for providing and installing the cargo pod. It must be acceptable to the aircraft manufacturer.

2. Proposal will include design and furnishing of a rack to hold system components. Rack must be fitted to seat floor mounts and accept seat footings. 

3. Total system weight is limited to 400 lbs and must fit within two rear crew seats for transport.

E. Data collection will be accomplished at 2,500-5,000 Ft. AGL and at speeds of 90-110 KNOTS.

F. The basic components of the system will consist of, but not be limited to: 

1. An airborne sensor with on board display capabilities of real time target detection coupled with GPS/INS location readout, processor, data recorder and electrical hookup.  

a. The GPS/INS system is to be part of the HSI system and operate independently of any aircraft navigational aids  and navigation system. As an alternative, CAP will provide cabling to existing aircraft GPS (UPS Model GX60) and consider allowing it to be used. 

b. The HSI GPS/INS system shall display and record position (lat/long) of target detection. GPS shall be accurate to within 50 meters altitude, latitude and longitude, and differential capable. INS shall be accurate to within 3 milli-radians.

c. Display Interface:

i. Waterfall

ii. Overlay cues

iii. GPS ( Save to history file)

d. The power supply hook-up compatible with aircraft power system (12V). Minimum 12VDC with 60 Amp Alternator. Contractor is responsible for any changes to aircraft electrical systems to accommodate additional power requirements. 

2. A ground unit (computer with necessary data analysis software and sensor calibrator) to analyze collected data from an HSI flight. 


3. Software developed specifically for HSI must be non-proprietary and include source codes.  

4. Airborne components of the HSI system must be fully mobile so they can be installed or removed from the aircraft in a maximum of 90 minutes.

5. All components have protective cases for safe storage and shipping when not in use.  

6. The airborne sensor can be either hard mounted via a camera port installed by CAP in the aircraft floor or Gimbal mounted to aircraft frame and will be part of the complete system.  Contractor will supply a removable camera mounting flange adaptable to the camera port or gimbal as part of HSI system.
7. The contractor is responsible for installation including acquisition of all FAA STC’s required for compliance. Any required STCs shall be obtained by the contractor prior to delivery of the First Article and as part of the overall deliverable HSI System. 
8. System must take into account and compensate for possible exhaust turbulence and engine cooling air below the port. Consultation with the aircraft manufacturer is recommended.

III. Basic Sensor Specifications

A. Spectral Range:  500-1000 nm is the baseline requirement.  Consideration will be given to the addition of SWIR (1000-2500 nm) for temperature sensing for fires and disaster relief.  Sensor will be capable of real time anomaly and signature based target detection.

B. Spectral Resolution:  10-15 nm.

C. Swath Width: 0.5 km @ 2,500 Ft. AGL to 1km @ 5,000 Ft. AGL.
D. Spatial Resolution:  1 m GSD square pixels at mission velocity
E. Signal to Noise Ratio:  100:1 for standard expected illumination conditions.

F. Stabilization:  Hard–mounted with post flight processing roll stabilization software.

G. Calibration:  Relative calibration for utility support (e.g. pre-flight, in-flight).

H. HSI Imagery Display: A false color real time waterfall display composed of 3 selectable HSI bands will be displayed in a real time waterfall display on the on-board processor display. Symbology denoting the location of the HSI Sensor detections will be displayed at the proper pixel locations in the false color imagery.
IV. 
Processor Specification

A. On board data collection will be real time collection to detect possible targets with data collection flown back for more in-depth processing.  

B. Post flight HSI data processing will be part of the overall HSI system and done in non-real time.  

C. The post flight processor shall include specific data format, geolocation/georectification and data storage. 

D. Proposed products shall include anomaly detection maps, signature-based target detection maps and supervised/unsupervised classification maps.

E. Sensor interface computer:

i. Windows XP Pro Operating System or current equivalent.

ii. Data Readout Electronics: 12-14 bit w/frame rate of 40-120 micrometers(Hz)

iii. Include display electronics in technical proposal.

iv. Storage: To hard drive(s). ½ terabyte for 4-5 flight hours.

v. Rack mounted units

vi. RAID (COTS)

F. Continuous record time for on-board data collection of 3 to 4 hours minimum. 

V.  






























High Resolution Visible Panchromatic Sensor
A. This sensor will be co-bore sighted with the HSI Sensor and will have the same swath width requirement. The HSI and panchromatic sensors may use either common or separate fore optics.
B. Spatial Resolution: 4-8 inches at mission altitude and speed
C. Imagery Display: The high resolution visible panchromatic imagery will be displayed in a real time waterfall display on the on-board processor display. Symbology denoting the location of the HSI Sensor detections will be displayed at the proper pixel locations in the High Resolution Visible Panchromatic Sensor imagery. This waterfall imagery need not be displayed at its full resolution; however, there should be an operator selectable option to allow regions of imagery which include HSI detections to be displayed at full resolution by “mouse-clicking” the desired HSI detection. 
VI.  Logistics and Support
The prime contractor is responsible for conducting training at the delivery addresses shown in Delivery Instructions for HSI flight and ground operations (including a minimum of 100 training manuals and supported by distance learning) and any and all manuals related to all of the components of the HSI system.  The prime contractor is also responsible for 24/7 tech support and a minimum one year warranty on all components and labor. Contractor shall include warranty coverage as a part of their technical proposal. Include Mean Time Between Failures as part of warranty package for evaluation. 

Acquire (30 seconds)





Collect (4.5 minutes)





Acquire (30 seconds)





Collect (4.5 minutes)





In Turns:


Store Data (X minutes)


Pause (30 seconds)


Calibrate (2 minutes)


Pause (30 seconds)








PAGE  
1
Draft, Rev. B, dtd 26 Jan 2004


[image: image5.jpg]


[image: image6.jpg]


