Barry Williams    July 30, 2003
Project: The project was to compare Garmin etrex GPS’s accuracy in collecting waypoints with that of post-processed waypoints from a Trimble GeoXT.  The Trimble had ArcPad and GPS Correct software installed.  During the tests, two Garmins a Vista and a Legend were used.  Waypoints were transferred into ArcView 3.2 from the Garmins using DNR Garmin 4.0.11 which created shapefiles, or processed outside ArcView using GPS Utility 4.10.2  which created shapefiles that were later added to the view.  For the Trimble, Pathfinder Office was used to post process the waypoint locations and create shapefiles, again outside of ArcView.

Data Gathering:

Thirteen old metal fence posts located next to the ND Field Office were used as waypoints.  The testing was conducted three times over three different days.  During the first two days data was collected from two Garmin etrex units.  A Legend was used to collect data at a slow rate, about 2 minutes apart.  A Vista was used at a fast pace, just checking the accuracy distance before collecting the next waypoint.  Accuracy was for all three days from 7-17 feet for the Garmins and a PDOP of 2.1 on the Trimble.  The GeoXT collected data by averaging 20 points per waypoint.  

Processing Data:  Three methods were used:  DNR Garmin, GPS Utility, and Trimble Pathfinder Office.  DNR Garmin is an extension for ArcView 3.x, GPS Utility is a freeware/shareware, and Trimble Pathfinder Office is expensive.

DNR Garmin:  From ArcView set projection in DNR to UTM -1927 Zone 13.  Open DNR and download waypoints.  Save to ArcView as a shapefile.

GPS Utility:  In GPSU set datum to NAD27 CONUS and D.dddddd.  Download waypoints.  Save as Dbase waypoint file set (will save it as a shapefile).  Use the ArcView projection wizard to project the shapefile.  Set current to Geographic GCS_NorthAmerica_1927[4262] and Degree[9102], save the coordinates.  Project the shapefile to UTM Zone 13 NAD 27.  NAD_1927_utm_zone13N  [26713] meter[9001].

Trimble:  Post process the *.ssf file collected with GPS Correct.  Export the corrected file *.cor using the Sample ArcView Shapefile Setup with UTM 13 North NAD 1927 (Conus) to create a shapefile.

View all created shapefiles in ArcView.

Results:  If you are using ArcView a $200 Garmin etrex  waypoints processed through GPS Utility for all practical purposes will fall on the same projected locations in the ArcView view as the $4,000 Trimble GeoXT.  If you are using DNR Garmin, it is quicker, but projects the information in ArcView differently. 

There was no perceivable difference in accuracy for either the methods or models of Garmin etrex used.

Reviewing coordinates in the downloaded files (shapefiles .dbf) and placing the coordinates directly in ArcView  as xy coordinates I found that found that DNR Garmins’s were closer to the original Garmin’s coordinates, 0.46mm vs GPS Utility 0.58mm. Realize that is about the space between a finger and closed thumb on that finger, if you don’t press hard.  
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Before I move on, if you download the waypoints, process them with either DNR Garmin or GPSU and create shapefiles, you can retrieve the shapefiles into the same programs and upload the waypoints to the Garmin GPS with the same coordinates you started with.  You can download points and upload points to and from shapefiles without having to save the data in another format.

Larger differences are found when the waypoints are projected in ArcView as shown on the figure below.  Differences seem to come from the projecting the data.  All data was projected to UTM NAD27 Zone 13N as explained above.
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Figure.  Copy of ArcView 3.2 map.

I am not educated enough to explain the differences.  I just know they exist.

Do these accuracies make a difference? Yes, and No.  Probably No is the correct answer.  Downloading, projecting, creating shapefiles and uploading the locations remain the same on the Garmin.  That is, if a waypoint is XY it will always be XY, not X+/- Y+/-.  So you can download the information to ArcView, create a shapefile and later upload the files to go back into the field and relocate the waypoint.  If one method of downloading is continually used the relationships will be kept on the ArcView map view.  The problem would come in a mixing data from the Trimble with a Garmin using DNR Garmin or using DNR Garmin and GPSU.  From what I have seen I would not be concerned with using GPSU and corrected Pathfinder Office information on the same map.

Should you use the uncorrected or the corrected data on the Trimble?  My guess is that the corrected data should be used if you are going back to the same spot.  But, that is for another test. 

I have not worked with the Albers projection on MT/BLM’s Maps-on-Demand uses so there is another test to see map how well the data is projected.  I am currently using UTMs with AllTopoMaps for my DRGs or Garmin’s MapSource.  I was somewhat disappointed with DNR Garmin projection not being the same as the corrected Trimble.  I have used the program religiously in the past and it is still a excellent program.  GPSU has another feature that I have just tried a couple of times.  That is its mapping program.  It is basic but more importantly, you don’t have to own ArcView to make site maps.

PS:  I believe that for $300 you could meet BLM Montana guidelines for GPS’ing archeological sites.  If I was a contractor, I would have a Garmin Legend ($199) and a copy of ALL Topo Maps ($90 per state).  For mapping site locations, the Garmin interfaces with All Topo Maps so you would have your USGS 7.5’ map.  For intra site maps you could use GPS Utilities (freeware) mapping program to download the Garmin waypoints and map the site, so you need not buy ArcView.  However, you get what you pay for, the Garmin does not keep other information that you may want to associate with a point, but can be added later.  DNR Garmin now has a feature that will make lines and polygons from points.  So more can be done with DNR Garmin and ArcView.  But, most importantly you do not need to buy the expensive Trimble products to meet BLM guidelines.

http://www.dnr.state.mn.us/mis/gis/tools/arcview/extensions/DNRGarmin/DNRGarmin.html
http://www.gpsu.co.uk/
http://www.igage.com/
APPENDIX

The input files:

DNR Garmin:

:type,ident,lat,long,comment,display,symbol,unused1,dist,prox_index,color,altitude,depth,wpt_class,sub_class,attrib,link,state,country,city,address,facility,crossroad,unused2,ete,dtype,model

WAYPOINT,001,46.91299296,-102.79059481, ,0,18,0,0,0,255,2554,0,0, ,96, , , , , , , ,0,0,0,eTrex Vista 

WAYPOINT,002,46.91299346,-102.79065792, ,0,18,0,0,0,255,2558,0,0, ,96, , , , , , , ,0,0,0,eTrex Vista 

WAYPOINT,003,46.91299832,-102.79073462, ,0,18,0,0,0,255,2558,0,0, ,96, , , , , , , ,0,0,0,eTrex Vista 

WAYPOINT,004,46.91300235,-102.79084149, ,0,18,0,0,0,255,2554,0,0, ,96, , , , , , , ,0,0,0,eTrex Vista 

WAYPOINT,005,46.91299975,-102.79096755, ,0,18,0,0,0,255,2556,0,0, ,96, , , , , , , ,0,0,0,eTrex Vista 

WAYPOINT,006,46.91300327,-102.79106780, ,0,18,0,0,0,255,2557,0,0, ,96, , , , , , , ,0,0,0,eTrex Vista 

WAYPOINT,007,46.91292398,-102.79109378, ,0,18,0,0,0,255,2557,0,0, ,96, , , , , , , ,0,0,0,eTrex Vista 

WAYPOINT,008,46.91287327,-102.79110024, ,0,18,0,0,0,255,2555,0,0, ,96, , , , , , , ,0,0,0,eTrex Vista 

WAYPOINT,009,46.91281761,-102.79110057, ,0,18,0,0,0,255,2554,0,0, ,96, , , , , , , ,0,0,0,eTrex Vista 

WAYPOINT,010,46.91277377,-102.79109831, ,0,18,0,0,0,255,2558,0,0, ,96, , , , , , , ,0,0,0,eTrex Vista 

WAYPOINT,011,46.91272432,-102.79109772, ,0,18,0,0,0,255,2557,0,0, ,96, , , , , , , ,0,0,0,eTrex Vista 

WAYPOINT,012,46.91266850,-102.79109680, ,0,18,0,0,0,255,2559,0,0, ,96, , , , , , , ,0,0,0,eTrex Vista 

WAYPOINT,013,46.91260781,-102.79110049, ,0,18,0,0,0,255,2560,0,0, ,96, , , , , , , ,0,0,0,eTrex Vista 

GPS Utility:

H  SOFTWARE NAME & VERSION

I  GPSU 4.10  FREEWARE VERSION

S DateFormat=M/d/yyyy

S Units=M,M

S Precision=H

S SymbolSet=2

H R DATUM

M E          NAD27 CONUS 061 -6.9400000E+01 -3.7264640E-05 -8 160 176

H  COORDINATE SYSTEM

U  LAT LON DEG

F ID---- Latitude   Longitude   Symbol------------- T Alt(m)   Comment

W 001    N46.913034 W102.790027 Waypoint            I    778.5 

W 002    N46.913034 W102.790091 Waypoint            I    779.7 

W 003    N46.913039 W102.790167 Waypoint            I    779.7 

W 004    N46.913043 W102.790274 Waypoint            I    778.5 

W 005    N46.913041 W102.790400 Waypoint            I    779.0 

W 006    N46.913044 W102.790500 Waypoint            I    779.5 

W 007    N46.912965 W102.790526 Waypoint            I    779.3 

W 008    N46.912914 W102.790533 Waypoint            I    778.8 

W 009    N46.912859 W102.790533 Waypoint            I    778.3 

W 010    N46.912815 W102.790531 Waypoint            I    779.7 

W 011    N46.912765 W102.790530 Waypoint            I    779.5 

W 012    N46.912709 W102.790529 Waypoint            I    780.0 

W 013    N46.912649 W102.790533 Waypoint            I    780.2 

Trimble header file.  Complete file is to large and complex for this report.

Differential Correction Started...

Correct Engine Version : MCORR400 v4.77 W32 

Phase   Engine Version : Phase Processor V2.80-0 W32

Differential Correction Settings

  Processing Method

    Smart Code and Carrier Processing

  Output Page Settings

    Output Positions            : Corrected Only

    Audit File Contents         : None

  Base Options Page Settings

    Elevation                   : 0

    SNR                         : 0

  Code Processing Page Settings

    Base Processing Technique   : Standard

    Rover Processing Technique  : Standard

    Correct Velocity Records    : No

    Correct Realtime DGPS Positions: Yes

  SuperCorrect Page Settings

    Use the datalogger masks    : Yes

Using these rover files from S:\Newtestingforblm\gpstesting:

  pttest2.ssf (7/28/2003 2:57:34pm to 7/28/2003 3:04:38pm local time)

Using these base files from S:\Newtestingforblm\gpstesting\Base:

  bsmk2090.03o (7/28/2003 1:59:47pm to 7/28/2003 3:59:42pm local time)

Using this base station:

  CORS, Bismark, ND

Using this reference position:

  46°49'16.027900"N

  100°49'00.042860"W

  552.03 m + 0.000 m (antenna height)

Corrected and other output files are written to S:\Newtestingforblm\gpstesting

Converting base file bsmk2090.03o to create temporary base temp0001.dat

  Obs File: S:\Newtestingforblm\gpstesting\Base\bsmk2090.03o

  Nav File: S:\Newtestingforblm\gpstesting\Base\bsmk2090.03n

03.07.28 20:00:00 - 

  03.07.28 21:59:55

   / 49636S001

  , 

  BSMK

  File conversion successful-ver 1.0

Processing file S:\Newtestingforblm\gpstesting\pttest2.ssf...

Using Base File S:\Newtestingforblm\gpstesting\Base\temp0001.dat

Completed file S:\Newtestingforblm\gpstesting\pttest2.ssf.

Deleting Temporary Base File S:\Newtestingforblm\gpstesting\Base\temp0001.dat

Differential Correction Summary:

--------------------------------

1 file processed. In this file:

  100.0% of the selected positions were code corrected.

  260 positions were read for code correction.

  260 positions were code corrected.

  ----------

Differential Correction Ended.

