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ABSTRACT

The Global Positioning System (GPS) has proven to be an extremely accurate
positioning sensor. A stand-alone civilian user enjoys an accuracy of 100 meters, which is
adequate, for a wide variety of applications. However in some situations, such as aircraft
precision approaches and taxi-way guidance, higher accuracy is required.

Conventional Differential GPS (DGPS) usually has an accuracy of 2 to 5 meters within
100 kilometers of the stationary calibration receiver, even with the expected levels of
induced Selective Availability (SA) errors. To implement DGPS on a large scale, the total
number of monitor stations needed to cover the United States Continent to this accuracy
would exceed 500. Wide Area Differential GPS (WADGPS) is a system that can limit the
number of necessary monitor stations to 15 while achieving the same accuracy. WADGPS
can reduce the installation cost and the operational cost of the system dramatically. The
WADGPS system comprises a master station and monitor stations distributed across the
United States. It calculates and transmits a vector of error corrections to the users
preferably via satellite. This correction vector consists of parameters describing the three-
dimensional ephemeris errors, the satellite clock offsets including SA, and optionally the
ionospheric time delay.

The performance of a 15-station WADGPS network was investigated by simulation
for users at sites across the United States, and the results indicated that normal GPS
positioning errors can potentially be reduced to about one meter using WADGPS.

Experimental results from field tests using six monitor stations with a 1600km
minimum baseline from a dual frequency user showed a submeter positioning accuracy,

provided the data link had no time delay. These results strongly support the potential of
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WADGPS to give high positioning accuracy at a cost substantially lower than that of

conventional DGPS.






