Basic GPS Capture, Edit, Navigation, And Import/Export Using A Garmin GPSmap 60C

Carl Beyerhelm – GIS, GPS, and Data Management – Coconino National Forest – Revised 26-Jan-2006

All GPS screen illustrations are from a Garmin GPSmap 60C running software version 4.00.  Other Garmin models may have similar, though not identical, screens.

Position Format And Map Datum
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Garmin GPS units capture and store positions as WGS84 latitude and longitude decimal degrees.  Although users can set how positions are displayed on-screen, these settings have no effect on how positions are captured or stored internally.

To configure on-screen position display, press Menu twice, select Setup, press Enter, select Units, and press Enter.  Then select the Position Format and Map Datum fields in succession, and set as described below.

Format UTM UPS and datum NAD27 CONUS (left) will capture and store GPS positions in WGS84 decimal degrees, but will display them on-screen as Universal Transverse Mercator (UTM) NAD27 coordinates.
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Format hddd.ddddd and datum WGS 84 (right) will capture and store GPS positions in WGS84 decimal degrees, and will also display them on-screen as WGS84 decimal degrees.

Note:  If you plan to hand-copy or report GPS coordinates directly from the screen, it will be critical to use the position format and map datum that match the standard set by the recipient (GIS, fire dispatch, etc.).  On the other hand, if you plan to download tracks or waypoints electronically (using DNR Garmin, for instance), it doesn’t matter how position format and map datum are set.

Satellite Screen

Press Page until the Satellite screen is displayed.
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Capture A Waypoint
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Unless needed for ongoing work or future download, delete all existing waypoints.  This may help avoid duplication, or confusion.

To delete all existing waypoints:

· Press Find, select Waypoints, and press Enter.  A list of available waypoints will appear, as at left.

· Press Menu, select Delete…, and press Enter.

· Select All Symbols, press Enter, select Yes, and press Enter, as at right.
The list of waypoints will now be empty.
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To capture a new waypoint (a new point feature):

· Press Mark, select Avg, and press Enter, as at left.

· Remain on station until a minimum of 30 positions have been captured (the Measurement Count field), select Save, and press Enter, right.  These positions will be averaged to create a single new waypoint.
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new name.  To do so:

· Select the waypoint’s ID field with the rocker pad, press Enter, and use the alpha-numeric keypad to spell out a new name of 10 characters, or less, SPOT FIRE for instance.

· Select OK and press Enter to dismiss the keypad.

· Select OK and press Enter to complete waypoint capture.

· If desired, additional attribution can be placed in the Note field.

Refer to the GPSmap 60C Owner’s Manual for additional waypoint guidance.

Capture A Track
A track is a sequence of positions.  When the track feature is turned on, positions are captured automatically into the “active” track for as long as the GPS unit is powered on, or until its memory is exhausted (10,000 positions max).  The entire active track, or portions of it, may be saved at any time.
Unless needed for ongoing work or future download, delete all saved tracks, and clear the active track.  This may help avoid duplication, or confusion.
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To delete all saved tracks:

· Press Menu twice, select Tracks, and press Enter to view the Track screen (left).

· Press Menu, select Delete All Saved, press Enter, select Yes, and press Enter.

To turn the track feature off, and clear the active track:

· Select Off, and press Enter.

· Select Clear, press Enter, select Yes, and press Enter (right).
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To configure the track feature:

· Select Setup from the Track screen, press Enter, and set as desired.
· The settings illustrated at left are a good general recommendation, and indicate that the active track will continuously collect one GPS position every 5 seconds until its memory is full.  Set a logging interval that is appropriate for your anticipated travel speed.
To capture positions into the active track:

· Travel to a feature’s point of beginning, turn the active track on, and begin travel along the feature’s alignment.  Turn the active track off at the end of each feature’s alignment, or when not actively following the alignment.
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To save an active track:

· Select Save from the Tracks screen and press Enter.

· Accept the default track name (a date like 12-Jan-06), or select the Name field, press Enter, and use the alpha-numeric keypad to give it a new name of 13 characters, or less.  In the example at left, the saved track was named WINTER FIRE.

· Select OK and press Enter to finalize the saved track.
· Saving an active track having more than 500 positions will generalize (simplify) the track’s alignment.  This may erode some of its detail.

Refer to the GPSmap 60C Owner’s Manual for additional track guidance.

Navigate To A Waypoint
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To navigate to a waypoint:

· Press Find, select Waypoints, and press Enter.
· Select the waypoint ID representing a desired destination (left), and press Enter.
· Select Go To and press Enter.
[image: image18.jpg]Lacation S—

‘ 12 S 0437897
uth 3892065

Eevation _bepth

7089 | _.
From Current Locali




Press Page until the Compass screen appears, left.  The Compass screen features a “compass ring” and four user-selected data items.  The Compass screen illustrated at left indicates that:

· Destination is Helispot 3

· Distance to destination is 0.15 miles

· Estimated time to arrival at destination is 1 minute, 12 seconds

· Bearing to destination is about 221o
· Current direction of travel is south, about 180o
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Follow the Compass screen’s red arrow to your destination.  An on-screen message will appear as you approach the destination.
Continued movement is required to keep the Compass screen in an “active” state.  If you stand still too long, it may “lose focus”, so keep moving.

Refer to the GPSmap 60C Owner’s Manual for additional navigation guidance.

Edit A Waypoint
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To edit a waypoint’s ID, or Note, or to update its GPS position:
· Press Find, select Waypoints, press Enter, select the ID of the waypoint to be edited, and press Enter.

· To update the waypoint’s ID or Note, use the rocker pad to select the waypoint’s ID or Note field, and press Enter.  Then use the alpha-numeric keypad to edit the field’s contents, as illustrated at left.

· Notice that the waypoint’s original position is over 1 mile from the current GPS position.
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To update the waypoint’s original position to the current GPS position:

· From the Waypoint screen, press Menu, select Average Location, and press the Enter button.

· Remain on station until a minimum of 30 positions have been captured (the Measurement Count field), select Save, and press Enter.  These positions will be averaged to create the waypoint’s new location.
· The waypoint’s coordinates have now been updated to the current GPS position, left.  Notice that the From Current Location distance is 4 feet instead of 1.04 miles.

Edit A Saved Track
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Only a saved track’s Name field (not its location) may be edited.  To do so:

· Select a saved track from the Track screen and press Enter.

· Use the rocker pad to select the track’s Name field, and press Enter.  Then use the alpha-numeric keypad to edit the field’s contents.

· Select OK and press Enter to dismiss the keypad.

· Select OK and press Enter to complete track edit.
Install And Configure DNR Garmin
This section assumes users have general knowledge of internet and ArcView procedures, including:

· Downloading software from the internet;

· Unzipping and installing software;

· Opening PC ArcView;

· Creating a new view;

· Loading ArcView extensions; and

· File navigation.

DNR Garmin is free software that facilitates exchange of data between ESRI’s ArcView (featured in this document) or ArcMap, and Garmin GPS units.  Download the current version of DNR Garmin from:

http://www.dnr.state.mn.us/mis/gis/tools/arcview/extensions/DNR Garmin/DNR Garmin.html
Unzip and install DNR Garmin as per its documentation.

Start PC ArcView, open a new view, and set map units as appropriate for your GIS.
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To load the DNR Garmin extension, click File – Extensions… from the ArcView menu bar, select DNR Garmin - ArcView from the list of available extensions, check Make Default if desired, and click OK.

A DNR Garmin item will appear on the ArcView menu bar.

Use a serial or USB cable to connect the GPSmap 60C to the PC, and power the GPSmap 60C on.

Click DNR Garmin on the ArcView menu bar, and then click Open Garmin GPS.  The DNR Garmin application will open, as illustrated below.
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If the status bar doesn’t indicate Connected, after a few moments, check connection settings by clicking GPS – Set Port and GPS – Set Baud Rate.  Typical port choices are USB or Port 1.  Garmin’s default baud rate is 9,600.

Make sure that the map datum and projection listed in the status bar match your GIS.  This is critical!  As of this date, national forests in Arizona should use NAD_1927_UTM_Zone_12N.

Consult with your GIS or GPS coordinator if unsure which map datum and projection are appropriate.
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If the appropriate map datum and projection are not indicated, click File – Set Projection on DNR Garmin’s menu bar.  As of this date, national forests in Arizona should be set to NAD_1927_UTM_Zone_12N.

The correct map datum and projection are critical to proper data transformation!  Make sure they are correct.

Beginning with version 5.x, DNR Garmin generates a projection (.prj) file that accompanies exported shapefiles.  To facilitate this functionality, click Load PRJ, and navigate to a .prj file corresponding to the selected map datum and projection.

This process only has to be performed once, as it creates a permanent Registry association between the selected map datum/projection and the corresponding .prj file parameters.

If needed, projection files can be created using ArcView’s Projection Utility or ArcToolbox.

Create ESRI Shapefiles From Garmin Waypoints

To download waypoints from the GPSmap 60C to DNR Garmin, click Waypoint – Download.  Each of the waypoints are transferred to a DNR Garmin table, as illustrated below.  Select specific waypoint records for export, or make no selection if all waypoint records are to be exported.
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To convert the selected waypoints to an ESRI point shapefile, click File – Save To – ArcView – Shapefile….

Then, navigate to an appropriate directory, and provide a meaningful name for the new shapefile.

Create ESRI Shapefiles From Garmin Tracks
To download tracks from the GPSmap 60C to DNR Garmin, click Track – Download.  Each of the track’s points are transferred to a DNR Garmin table, as illustrated at left.

All track points collected since the last time the active track was cleared are included in the Active Log track.  Saved tracks, like FR-532, include only the track points selected and saved at that time.  The first record of each track, or track segment, is highlighted in a light blue color.

To convert these track positions to an ESRI shapefile, click File – Save To – ArcView – Shapefile….

Then, navigate to an appropriate directory, and provide a meaningful name for the new shapefile.  Users will indicate whether track points are to be transformed into a point, line, or polygon shapefile.

If desired, add these new shapefile(s) to an ArcView view, and inspect them to ensure they are rendered correctly.  For example, the illustration at the bottom of the next page contains point, line, and polygon features from a GPSmap 60C.
Create Garmin Waypoints From ESRI Shapefiles

Make a point shapefile active in ArcView, and click File – Load From – ArcView – Theme to load point data to DNR Garmin’s table.  The contents of a user-selected field will become the waypoint’s ID.

Click Waypoint – Upload to transfer the shapefile’s point features to the GPSmap 60C as waypoints.  New waypoints will overwrite existing waypoints if they have the same ID.

Create Garmin Tracks From ESRI Shapefiles

Using a procedure similar to that just described, line or polygon shapefiles can be transferred to the GPSmap 60C as the active track.

To do so, make the line or polygon shapefile active in ArcView, and click File – Load From – ArcView – Theme to load the line’s or polygon’s vertices to DNR Garmin’s table.

Then click Track – Upload to transfer the shapefile’s vertices to the GPSmap 60C as the active track.  It is usually helpful to turn the track feature off, and clear the active track prior to transfer.

The transferred waypoints and active track may then be viewed on the GPSmap 60C’s Map page, as at left, and the waypoints navigated to.

Point, line, and polygon features from a GPSmap 60C.

Dark colored bars indicate satellites used in the current working constellation.  Bar height indicates signal strength





UTM zone and position.  Contents will depend on the position format and map datum that were selected.





Indicates 3-D reception.  Data capture or navigation during 2-D reception may produce poor results.





Estimated position error.





Skyplot illustrates satellite elevation and azimuth.





Indicates battery power remaining.














