
Accuracy and Precision of your GPS 

 
Most geological mappers need to know the accuracy of their work. The more detailed the work 
required, the higher the accuracy to support the mapping. With GPS-based mapping, you can 
ascertain both the accuracy and precision of point locations. You can easily check GPS-based 
locations against digital base maps for intersections of roads and proximity to roads in order to 
visualize the likely uncertainties. However, while the GPS fix may place you near a geographical 
point observed on a digital base map, the accuracy of the map itself is unknown. A more rigorous 
methods employs Permanent Identifiers (PIDs) which are brass disc stations placed in the ground 
by the U.S. Geological Survey or Coast and Geodetic Survey. Many of these PIDs are routinely 
monitored by the CGS and the results are published in the public domain including the official 3-
D coordinates of the PIDs. You can locate PIDs in your area of interest by searching the NGS 
site. A graphical method does this search using Google Earth or Google Maps to display the 
PIDs found. http://www.metzgerwillard.us/Setup.aspx 

 
With County checked, select the state of interest and check OK.     

         



PIDs are labeled in pink B’s. Click on a PID of interest and the NGS data sheet for that point will 
be displayed on the lower screen. The Northing, Easting and Elevation in UTM metric 
coordinates can be read. Be aware that the published coordinates are referenced to a specific 
ellipsoid, for example, NAD83. 
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Set up your GPS over the PID of interest. A tripod makes this process stable. Be aware that the 
GPS horizon, time of day, HDOP,  differential corrections, and all field conditions will affect the 
measurements you make. Set GeoMapper to Average (Static Mean Correctable). Use the Asbuilt 
graphic. Every 10 second collect a new data point to define a cloud of data. Eventually, an ellipse 
emerges. The center of the ellipse gives the average of the data. The radii give the uncertainty, 
the +/- of the location in terms of precision. The accuracy is another matter and is found by 
comparing the location of the average position of the data cloud with the published coordinates 
of the NCGS PID on which the GPS measurements have been made. In GeoMapper look at the 
upper row of items. Go to ID then drag down to  Distance to item. Click of the mean GPS point 
and then click on the PID coordinate. This gives the accuracy which is a systematic error in 
contrast to the random errors of the data cloud. The two errors compound to represent the 
accuracy of your GPS location.  

 
 



       
 


