[bookmark: _GoBack]USING GPS RECEIVERS FOR CIVILIAN APPLICATIONS 

1. ONE RECEIVER USING CODED SIGNAL ALONE (30m) 

2. TWO RECEIVERS USING CODED SIGNAL DIFFERENTIAL (Base Station and Rover), (5-10m or less within 100 km of base station)

A. User surveys or otherwise establishes a base station at a precisely measured known location.  Signals are recorded simultaneously at base station and by mobile receiver/rover as rover is moved from place to place.  Signals from both receivers are post-processed to calculate position of rover.

B. User has access to public base station, recorded signals from base and rover are post-processed 

C. User has access to public base station that broadcasts corrections, user requires a second radio receiver to receive broadcasts, corrections can be made in real-time or post-processed 

1. The U. S. Coast Guard maintains a network of differential monitors and transmits DGPS corrections over radio beacons covering much of the U. S. coastline. 

2. The Federal Aviation Administration and Department of Transportation developed the Wide Area Augmentation System (WAAS) for air navigation of the U.S. and North America. WAAS is based on a network of ground-based GPS reference stations.  Readings from the reference stations are sent to master stations, which generate and send the correction messages to geostationary WAAS satellites. Those satellites broadcast the corrections which can be read by WAAS-enabled GPS receivers.  The system is supposed to yield positional accuracy (horizontal and vertical) of 7.6 meters or better 95% of the time.  Similar systems are being developed in other regions of the world.

3. Some research groups (geophysicists) are setting networks of base stations covering interesting geophysical features (faults, spreading basins) 

4. Other special-purpose systems have been set up, for example for vehicle navigation, but are yielding to WAAS-enabled GPS

3. TWO RECEIVERS USING CARRIER-PHASE DIFFERENTIAL (Survey accuracy--centimeter or millimeter precision if needed) 

A. User surveys base station, recorded signals from both receivers are post-processed 

B. User has access to public base station, recorded signals from base and rover are post-processed 

C. User has access to public base station that broadcasts corrections, user requires a second radio receiver to receive broadcasts, corrections can be made in 'real-time' or post-processed 

NOTE: For many applications, other survey techniques will yield equal or higher precision for lower cost and at greater convenience, but advances in GPS technologies may change this situation over the next few years.
