GPS Radio signals

Course Acquisition (C/A Code)

Consumer GPS is sent on the L1 band.  Less accurate than P-code receivers.  Advantage is that it is quicker to use for acquiring satellites and getting an initial position lock.  Some military receivers first use this to acquire then switch over to P-code.  

Precision (P-code)

Highly precise, hard to jam or spoof.  Broadcast using L2 band.

US Military actually uses an encrypted Y-code version of the P-code system.
GPS Errors

Selective Availability (SA) 

Intentionally introduced errors to degrade the accuracy.  SA was temporarily turned off for the Gulf war.  Military had to use civilian receivers due to a shortage of available P-code receivers.

The US military now has the ability to use SA on a regional basis as it did in Afghanistan.
Ephemeris Errors
Occur when the satellite doesn’t correctly transmit its exact position.
Ionosphere Conditions

43-50 miles above the earth continues for hundreds of miles.  Signals are slowed because of plasma (low density gas).  Receivers attempt to account for this but unexpected plasma activity can cause calculation errors.
Troposphere Conditions

Ground to about 11 miles.  Variations in temperature, pressure, and humidity all can cause variations in how fast signals travel.  Resulting in a relatively small accuracy problem.
Timing Errors

Because placing a atomic clock in every receiver is impractical, timing errors from the receivers less precise clock can cause slight position inaccuracies.
Multipath Errors

A signal can bounce off a hard surface (building or canyon wall) before it reaches the receiver.  A delay in travel time occurs causing inaccurate distance calculation.
Poor Satellite Coverage

Requires a significant portion of the sky to be blocked.  Unfortunately you cannot always use this as in indicator.  Satellites are always moving and may provide a good signal one day and a bad one the next.
Trimble Planning Software

During certain times of the day we might have better satellite coverage than at other times because of the number of satellites that are in view and the position of a single satellite relative to the receiver and other satellites in the constellation.

Trimble.com has a free windows program called Planning.  Planning is designed for surveyors who need to know the best time to use the equipment.  Planning gives us information on:

DOP: Dilution of Precision describes how accurate a report GPS position is.  The smaller the number, the higher the accuracy. 

SATELLITIES: You can see how many satellites are in view if the sky is unobstructed, the optimum times of satellite visibility, and the satellite orbit paths.

Technical

After a receiver gets enough information to fix a position it may display an estimated position error (EPE).  Based on the satellite data received, this is the estimated error for the current position.  The smaller the number displayed, which will be in feet or meters, the more accurate.
EPE is a bit confusing.  If you see and EPE of 20 feet, it doesn’t mean that you are within 20 feet of the actual coordinates.  You’re actually within up to two times the distance of the EPE (or even more) from the actual location.  For example, if you have an EPE of 50, your location could be 1-100 feet of the actual coordinates.  EPE is not a maximum distance away from the actual location; it’s only a measurement estimate based on available satellite data.  Different manufactures use different formulas!
Summary

For the most part the cost of a GPS receiver really has nothing to do with accuracy.  
Exceptions:

· Those that use WAAS are more accurate
· Those that have more channels are more accurate

· Elevation calculated without built in altimeters is less accurate

· Differential GPS is used by surveyors but it must be stationary.

· External or Reradiating antennas 
· GPS III (planned for 2012) 

