Specifications for:

Extra-vehicular Activity (EVA) Infrared Camera 
October 28, 2004

Purpose:  Develop an infrared imaging system for use by the Shuttle crew for on-orbit inspection of the leading-edge surfaces of the Orbiter.

Specifications:

1. Camera system shall be hand-held and portable.  The camera system shall weigh less than or equal to 2.0kg, dimensions shall be less than or equal to 254mm x 127mm x 127mm (LxWxH), not including display, and be battery powered. 
2. Delivery of 6 units by January 10, 2005.

3. Shall contain a spectral region of interest of 7.5-13um.
4. Detector Specifications: At least 320x240 uncooled detector array, with noise equivalent delta temperature (NEdT) of at most 60mK at 30C.
5. Image Storage: Removable, nonvolatile, on-board storage of calibrated, digital, radiometric infrared movies.   Shall be able to store at least 10 movies of up to 600 frames.    Shall be able to record up to 20seconds per movie.  Shall be able to store 600 frame movie to nonvolatile storage in 5 minutes or less.  Removable storage limited to a single media unit (e.g., one card or equivalent).
6. Radiometric, digital, calibrated imagery shall be accurate to at least +/- 2.0C over a scene temperature range of at least -40C to 110C.

7. Record frame rate shall be adjustable, over the range of 1Hz to 30Hz.

8. Detector thermal time constant shall be less than or equal to 16msec.

9. Shall contain ability to perform flat-field image correction.

10. Shall contain a National Television System Committee (NTSC) video output.

11. Shall be able to operate in a vacuum environment at or below 10-3 Torr. 
12. Shall exhibit a mean-time-between-failure of greater than or equal to 20 days for a radiation environment typical of the Space Shuttle orbit (51.6-57degree inclination, 270nmi altitude).  
13. Shall contain an external power interface.

14. Power dissipation shall be less than or equal to 12W.

15. Shall contain a “standard” data interface such as Ethernet, Universal Serial Bus (USB), Firewire, or Personal Computer Memory Card International Association (PCMCIA) for data transfer.  Shall be able to transfer 600 frame movie from storage media to Pentium-class PC in 5 minutes or less.

16. Shall have a remote control (wired) capability allowing complete control of camera functions from a distance of at least 0.5m.  
17. Shall be able to provide access to detailed engineering drawings and documents as needed for required customization.
18. Shall be able to provide engineering support for camera modifications as required, and to support qualification of vendor and NASA modifications.

19. Shall contain a color, high-resolution, remote display unit.  Remote display shall allow separation from the lens and detector unit of at least 0.5m.  Display shall allow viewing from at least +/-45deg viewing angle.   Prefer that remote control (see 16.) and remote display are on the same unit.
20. Shall be able to operate over the temperature range of -15C to 50C.

21. Shall contain an instantaneous field of view IFOV of 1.3mrad or less.

22. Shall provide adjustable, motorized focus over the range of 0.3m to infinity.

23. Shall allow variable lens choices.

24. Shall operate properly after vibration levels of up to 2G (IEC 68-2-6).

25. Shall operate properly after shock levels of up to 25G (IEC 68-2-29).

26. Contractor shall provide parts and materials list of the camera system to NASA.

27. Contractor shall support customization of camera operation.

28. Contractor shall provide test data or analysis that shows camera system meets environmental specifications listed above.

Engineering Support:  The contractor personnel shall meet with NASA LaRC personnel on an as-needed basis to discuss or implement camera modifications, maintain, repair or otherwise respond to issues related to the development of the EVA camera.  Price for engineering support shall be on a Labor Hour basis at the negotiated, fully burdened labor rate stipulated in the purchase order.  Invoices shall provide the following minimum information:

Name of personnel

Hourly labor rate

Total # of hours worked

Date(s) work accomplished

Brief description of work or meeting(s)

Travel: All travel costs shall be cost reimbursable.  Per diem is limited to Federal Travel Regulations (FTR) rates available at: 

http://policyworks.gov/org/main/mt/homepage/mtt/perdiem/perd05d.html
Invoices for travel costs shall include all receipts (e.g. airfare, car rental, gas, parking fees, taxi etc.) to support travel costs. 
Notice to Contracting Officer:  The contractor shall immediately notify the contracting officer via telephone and email when the contractor’s costs for Engineering Support or Travel reach 75% of the Not to Exceed price.
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