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Problem & Hypothesis: A Global Positioning System (GPS) receiver can be used to find your location on earth at any
given time.  Unfortunately, errors can be present when recording one’s location with a GPS receiver.  What causes these
errors?  Can they be filtered out?  There are two types of errors in the GPS system.  Random "noise" errors are caused by
disturbances in the ionosphere and troposphere layers of the atmosphere, and by other random-type disturbances.  Bias
errors are caused by equipment limitations, and other factors such as atomic clock errors in the GPS satellites.  It was
hypothesized that if a significant portion of the error was due to random "noise" type errors, then repeated measurements
averaged over time would result in greater accuracy of location.  

Materials and Methods: To test this hypothesis, a GPS receiver and a known location were needed.  The procedure for
this greater accuracy experiment is as follows:
1)  Obtain coordinates of an easily accessible survey marker
2)  Place GPS receiver on survey marker.  Record approximately one hundred measurements over multiple days.
3)  Find the average of all the recorded measurements and compare it with the known location’s coordinates.

Main Results & Conclusions: After recording 102 measurements, the average measurement had an error of 11.678
meters.  The data recorded has shown that measurements taken on any one day have had an error as small as six meters,
but also as large as eighty meters.  From this, it has been proven that by recording measurements over time, the majority of
the errors have been filtered out.  This result indicates that the majority of GPS errors are due to random "noise" errors.

Summary Statement  (In one sentence, state what your project is about.)

My project will determine if averaging the results of many GPS measurements over time would produce
greater accuracy of location.
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