






Navigation or Pseudorange Solution

( ) ( ) ( )
1

2 2 2 2 ( ) 0s s sF PR x x y y z z c dt = − − + − + − − = 
PR = pseudorange
x,y,z = receiver position
xs , ys , zs = satellite position (at transmit time)
c = speed of light
dt = receiver clock bias

In this equation the pseudorange is observed, the satellite position is fixed from ephemeris data, the speed of 
light is known, the four remaining unknowns are x,y,z,dt and therefore require observations to four satellites to 
make a unique solution. With more observations you can make a least squares estimation to increase the 
precision of the result. dt is a nuisance parameter which is of no interest, but you must compute it.

























Indiana Continuously Operating Reference Stations

Allows users to do RTK, real time kinematic without 
setting up their own base stations, only need a rover 
and an internet connection to receive differential data.

This has been a big driver for precision Agriculture, and 
automated blade positioning for earth movers, as well 
as conventional geomatics.
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