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RFID has the potential to enhance and enable automation and independence of space systems from crew and ground involvement, and to provide greater situational awareness to enhance safety and assure mission success.  For these reasons, NASA is currently investigating RFID for multiple applications, many of which  are similar to commercial and industrial applications.  On the International Space Station, for example, it is anticipated that RFID can significantly reduce crew time currently required for inventory tasks.  Additionally, real-time location is expected to be an RFID-derived benefit provided for space outposts.  Return on investment for Lunar or Martian outposts is likely to be even greater, where possible RFID applications also include EVA (extra-vehicular activity) toolbox portals, tags with stored calibration tables for electronic equipment, monitoring of medical expiration dates, and high-precision tracking.  There are some distinguishing characteristics and challenges with respect to space-based RFID, however, not addressed by current terrestrial RFID solutions.  
The existence of multiple RFID applications, including RFID-sensor applications in which sensor information is obtained in addition to the tag identification, motivates adoption of multiple RFID technologies best matched to those applications.  On the other hand, cost constraints and the desire for common hardware across major elements, which enables cannibalization of spares from assets no longer needed, motivate adoption of as few of the RFID technologies as possible.
Logistical considerations for space applications of RFID also deviate somewhat from those associated with many of the key demands that gave rise to the current popularity of RFID; that is, tracking of large quantities of goods through processes typically involving relocation.  Supply shipments for NASA’s applications are few and far between, thus making accurate inventories, and high read-rates, critical.

Other NASA applications are characterized by the need for RFID-sensors, often in extreme environments.  Due to the difficulties of certifying and later servicing long-life batteries on orbit, passive, wireless sensors are highly desirable.  SAW-based (Surface Acoustic Wave) RFID devices permit this type of sensor system, and they are also well-suited to extreme environments.  Passive, wireless sensor systems, however, are typically characterized by shorter range compared to active wireless sensor systems due to the radar type link.  To increase range and reduce self-interference, larger aperture interrogator antennas that utilize conventional beamsteering, adaptive digital beamforming, and spatial diversity are being investigated.  Example applications include detection of ice formation on aerospace structures such as the Space Shuttle External Tank, long range temperature sensing within environmental facilities, and tracking of passive tags on crew members, surface mobility units, and rovers.  “E-textile” technology, which involves circuits formed on textiles, is being employed to reduce potential weight issues associated with the larger antenna apertures.
