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ÅCurrent NASA use of GNSS: Autonomous navigation and 
experiment control, attitude determination, docking initial 
approach, timing, space shuttle orbit and re-entry, 
aeronautical, earth science

ÅUpcoming missions that rely on GNSS: Glory, LandSat, COSMIC 
IIA/IIB, Jason III, GPM, Orion Crew Vehicle, MMS, CLARREO, 
GOES-R, DESDynl

ÅGPS/GNSS supports/enables: Smart sensor webs, advanced 
climate studies, common docking system, conjunction 
analyses, redundancy for autonomous operations, GPS Metric 
Tracking, space weather monitoring, TDRS Augmentation 
Satellite System, accurate PNT

ÅMost missions also rely on ground-based correction networks 
for accuracy enhancements (Global Differential GPS)

Executive Summary

Slide 3



ÅBackground
ïGPS terrestrial and space service volumes
ïCurrent NASA use of GNSS
ïGPS-dependent missions/programs

ÅOpportunities/Risks
ïTechnologies under development
ïApplications to upcoming missions
ïEmerging space use of GPS/GNSS
ïGPS/GNSS risk areas

ÅInvestments
ïExisting and planned space GNSS receivers
ïTechnology development areas
ïStandards/testing/monitoring

Overview
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GPS Terrestrial & Space Service Volumes

ÅTerrestrial Service Volume (TSV)
ÅEarth surface to 3,000 km
Åinstantaneous, 100% coverage
Åmeter-level accuracy

ÅSpace Service Volume (SSV)
Å3,000 to 36,000 km (GEO)

ÅMedium Earth Orbit
Å3,000 to 8,000 km
Åtypically instantaneous
Åmeter-level accuracy

ÅHigh Earth Orbit / GEO
Å8,000 to 36,000 km
Åover-earth-limb reception
Ålower power levels
Åmostly not instantaneous
Å10-100 m accuracy
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ÅNearly 60% of projected worldwide space missions 2008-2027 
will operate in LEO: inside the GPS Terrestrial Service Volume

ÅNearly 35% of projected space missions will operate at MEO 
and GEO altitudes: inside the GPS Space Service Volume

ÅCombined, approximately 95% of projected worldwide space 
missions over the next 20 years will operate within the GPS 
Service Volume

Projected Worldwide Space Missions

LEO (1,172)

MEO (149)

GEO (530)

Highly Elliptical Orbit (29)

Deep Space (94)

Source: Aerospace America, Jan 2008
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Å Autonomous navigation and experiment control (e.g. TIMED)
Å Attitude determination (e.g. ISS)
Å Docking initial approach (e.g. ISS)
Å Timing
Å Space shuttle orbit and re-entry
Å Aeronautical
Å Earth science

ï cm-level orbit determination
ï Relative navigation
ï Geodesy and geodynamics
ï Remote sensing
ï Ionospheric science
ï Climate studies
ï Occultation science

Å Note:  For operational use, applications are designed to rely on GPS performance 
standards only.  Other GNSS may be used as long as the operation does not 
depend on the other GNSS.

Å For scientific use, all GNSS may be used, which can be cost-effective (e.g. three 
GNSS are more cost-effective than tripling a LEO constellation for radio occultation 
measurements) 

Current NASA Use of GPS/GNSS
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