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JPL, FAA and Raytheon

1995: JPL algorithms selected by Hughes (Raytheon)
+ Interagency agreement between NASA and FAA

1999: WAAS Integrity Performance Panel formed
+ JPL develops algorithms, performs data analysis and consults for

WIPP/FAA

WAAS successfully commissioned in 2003

JPL conducts research and development for Satellite-
Based Augmentation Systems (SBAS)
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Global lonosphere Features
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Geomaghnetic Latitude
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Longitude
Based on modified apex coordinates at 350km altitude
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Three Shell Model
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GAIM Model
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Partnering Arrangements

Provide real-time software and consulting

+ wide-area differential GPS
+ wide-area augmentation system
+ local-area augmentation system

Provide real-time/near real-time products

+ Results generated in-house and transferred via secure
protocol

+ . ionosphere calibrations for
GEOSAT Follow-On mission

+ Near real-time TEC to
— Input to internal models

GAIM model

+ Software transfer to
— For C/NOFS satellite program

+ Model assessment and development
+

+
+
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Capabilities Overview Nas

Products
» Operational media cals
» Calibrated soundings, atm

Applications
» Deep-space tracking
« Earth remote sensing

{ « Propagation J  Electron density profiles ]

: . » \Wide-area differential GPS
» Global-scale calibration
» Operational ocean altimetry

[ e Space environment

 Near real-time TEC ]

[ » Space environment

« Multi-sensor fusion e Space weather nowcasts ]
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Summary

 JPL has been working closely with FAA and
Raytheon for nearly one decade on GPS
Augmentation Systems

+ Wide-area and local

« JPL has advanced ionospheric models that
operate in real-time

« Advanced models provide more accuracy for
non-safety of life applications
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