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Unparalleled track record of GPS innovation and expertise: 
NASA 

e diffwe?i;tial sysPPm.; 5 .;imliiafrons 

?a lrarklng .leta.vi??ks 
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19%: Introduced reduced dynamic technique 
lor prerrise orbit determination 

1996: Routine estimation of sub-meter GPS orbits 

1986: First dual frequency, code/codeless geodetic. 
quality GPti receiver [Rogue) 

1991: First civil global GPS network [GGN] 

1992: First precision GPS receiver in space 
(T0PEX/POSEIDQN) 

1992: First precise GPS-based orbits of a satellite - 2.5 cm radial accuracy (TQPEXIPOSEIDQN) 

199Q: Precision gtobal differential System 
design (patented) 

1995: JPL positioning algorithms selected as 
prototype for WAAS 

1995: First GPS Rightatmosphericoccuttation 
receiver fTur bo% ar) 

1995: Yaw bias inserfed on GPS satellites to  
improve yaw attitude management 
and modeling 

1998: New and improved G P 5 ~ 1 a r  pressure 
model [GSPM) 

1499: T,a values in broadcast ephemeris are based 
on JPL estimates 

1999: Phase centers of GPS transmit antennas 
are estimated in orbit 

2000: First global differential GPS system 

2Q0Q: First ta piovide 30 cm GPS orbits in real time 

2000: First multi-antenna. occultation and 
reflection capable GPS receiwers in space 
{SAC-C, ~~~~~~ 

2002: First cenlimetec radial accuraey for orbit 
determination of fou, Earth satellite (Jason-l) 

2p3O;Z: First micron-lewef cross fink ranging in space 
(GRACE) 

2002: Six operational GP5 receivers currently in 
space: 30 flight years of operatian 
without faiture 



Powerful Tools for GN55 Applications 

Wundrrdr of ficensrrs utorid-wid*, 

Tracking Systems Data Preci?ssing. 
Analy5ir. and Simulations 

GIPSY-OA515 
- Completr mod& for pwritioning, orbi? 

dctcrmindliorrs, gcodyn.imirs. radio s,cicnce, GPS. 

GN5S.Sl.R. DQRtS,Ar-f l .  ... 
VAPORS-Virvdirirtion and Analysis Parkage 
ior01bi t ing  Systems 
- Monte C a r l o  simvbtion. viruatiriltion, and animation 

for comnnuni'stions-navigrltian con5tetlationr 

NASA's internet-Based Global Riffcrential 
GP9 (tGRG1System 

RTG. R a d  Tima GIPSY 
. Oprrutionrcotcr madulc far system-widoorbrt 
detemk"iao and pasitronrng 

.Embedded USUI n o d u l e  for terrertnal. air. 
a d  apace sppfirations 

-GLobaI tanosphercmapsiMfeal~bration 

FWNT. Re.hI Tina Network Transfer 
-Optrm#red data rompranstonand 
~ommunl~.ltionrfar GFISreference 
5118 operations 










