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Practice these six GPS collection techniques and you’ll collect more accurate and consistent data for your point features

Collecting a simple point using a Global Positioning System (GPS) receiver is often the most repeated task for a GPS user.  The point can help speed a rescue mission, mark a spot fire location or become a part of a growing database of geographic information cataloging events within a park.  Six collection components that when practiced regularly, will help you obtain more reliable and accurate data.  Just fit each component into your data collection technique every time you use a GPS.

POSITION AVERAGING

Benefits:  Since GPS updates your position every second and is suspect to many errors beyond your control, setting your GPS receiver to average mode will give you a significantly more accurate position (See Figure 1).  

How to do it:  For Consumer Grade GPS users, be sure to purchase a receiver that can average.  Of the Garmin line, some newer models (eTrex series) do not have averaging, while the 12, 12XL 12MAP, III+, Map76 and Garmin V do.  All Trimble equipment averages point features by default.  How long you average is a trade-off between efficiency and accuracy of your survey.  If your cataloging trash at a campsite, three seconds at each litter site is plenty; conversely, if your recording the location of the nearly extinct pale-poppy flower, at a remote location, then collect for a 120 seconds to ensure a more accurate position.  Collecting more positions, generally, provide a more accurate solution, but after a couple minutes on most hand-helds, the additional time spent collecting does not produce a proportionally more accurate point . 

AWARENESS

Benefits:  If you’re aware of your surroundings, you can make adjustments necessary to increase the efficiency of your mission and improve the accuracy of your point.  A large part of collecting GPS data is out of your hands (like ionospheric disruptions, steep topography), but taking charge in changing the things you can, will reduce your stress level considerably.  Things like external antennas can keep your GPS looking where it’s suppose to be looking–UP!

How to do it: Purchase GPS receiver's that allow external antennas (Garmin III+, GPSMap76, Garmin V, GeoExplorer3) and buy the antenna kits.  Determine location of antenna mount inside aircraft beforehand.  Pre-plan where antenna can be mounted on the dash or on the plexiglas bubble for a good view of the sky without entangling the pilot.  Use PDOP chart (Quickplan for the Trimble users).  Collect the day’s almanac BEFORE you start mapping to prevent delays.  Turn potentially poor PDOP events into lunch breaks!

KNOW THY DATUM FOR COMMUNICATION

Benefits:  All GPS receivers can display a coordinate in many different datums.  Since Garmin and Trimble GPS always store and transfer coordinates in WGS84 datum, you only need to worry about datums when COMMUNICATING or COMPARING a position on the GPS screen to another person or MAP.  As a rule of thumb, always know your map display datum, and if you are writing coordinates always write the datum. - you’ll save heartache in the long run.  A mistake here can move a point collected more than 1.5 football fields away.  If that point marked a landing zone for a rescue on one side of the ridge, guess where you just directed the pilot too.

How to do it:  Go to your GPS settings screen, find the datum select page and write the datum down.  For Alaskans, NAD27 Alaska is used to navigate with a Quad Map or ArcView generated data.  NAD27 Alaska is by far the simplest way to get data to and from ArcView, but beware that this may impart additional errors in the solution.  If your writing down a point for the greatest accuracy for your receiver, select NAD83 or WGS84 write the coordinate down in either Datum.  If you are storing the point as a waypoint or point feature and transferring that point to GIS, the DATUM you set on the screen does not matter.  Use of DNR Garmin or Pathfinder Office controls the final datum output for a GIS feature.

SEEK MONUMENTAL TRUTH

Benefits: The better you know your in-field accuracy in your park the more confident you will feel.  Sitting on high accuracy monuments gives you power.  National Geodetic Survey has a simple-to-use web based listing of all the Survey quality monuments in Alaska.  Chances are you may be surprised to see that your park office or summer study site may have a monument right next door!

How to do it:  Go to http://www.ngs.noaa.gov/and navigate to the “Data Sheets” page (See Figure 2.).  Enter in a coordinate near you using the radial search technique.  Stepping outside with your GPS can provide you with that!  You’ll return at least one monument nearby.  Look for monuments in first, second or third order category (level of accuracy).  If available, check for “GPS monuments”  which will give you extremely high accuracy coordinates.  You can then print out the description and coordinate (be sure to use the NAD83 Superceded value).  Then set your GPS to NAD83, enter the coordinate and start navigating.  Once you’re standing on the monument, change your GPS coordinate system to UTM and directly compare your current solution to the one provided.  Simple math in the Easting and Northing will give you an accuracy test that may not be supported by the REI employee who sold you the unit.

FUN

Benefits:  The more fun you have when you use GPS, the more you’ll practice, and the more consistent you will be with your use.  And consistent GPS’ing lends to improved accuracy and better GPS positions when it really counts.  

How to do it:  Why not take your GPS home with you and calculate your real distance to work.  Make a map for you drive to work.  Schedule in finding a GeoCache nearby your hometown (go to www.geochache.com and enter your zip code).  Try finding the nearest Lat/Long convergence near you with the Convergence project (go to http://confluence.org/index.php) .  This interesting site puts a new spin on taking  only pictures, and leaving only footprints.  Try injecting a little whimsy into every GPS trip.  Mark your base camp as a bullseye (PLGR users) or waypoint (Garmin users) and impress your workmates when you inform them that you’ll be back at camp in exactly 1 hour 32 minutes!  

An averaged GPS point

Any moment your GPS is turned on, whether you are collecting a point or not, the GPS is calculating your XY and Z coordinates on a second-by-second basis.  Due to a whole host of errors, the GPS solution for any particular time may vary and is represented by the scatterplot below.  When you stand still and practice averaging a point, you “average” out these errors and your GPS automatically collects a “point” representing a mathematical XYZ mean for your length of stay at that particular place.  This example depicts someone standing still for 20 seconds at a logging rate of 1 position per second which was averaged into the mean position in the center of the figure.  The coordinates are clearly written down in the box on right.
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Collector:  Joel Cusick


Date:  12/21/01


Name: Solstice Point


Datum:  NAD83


Averaged:  1 pps for 20 seconds


Elev: 145’ above msl





Lat/Long DMS


N 61 11’47.36”


W 149 52’ 12.21”





UTM Zone 6


N 6788059.7m


E    345764.3m





Figure 2.  Screen shot of NGS webpage and the “datasheets “ link
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