Chapter 4: Introduction to GPS

In this Exercise:

« What is GPS?

« Using the Garmin 60 GPS Receiver

« Collecting Waypoints

« Navigating to a Location

« Downloading and Projecting GPS Data

« Using a Smart Phone as a GPS

« Using GPS Data With Online Applications and GIS
« Online Resources

What is GPS?

The Global Positioning System (GPS) is a U.S. space-based radionavigation system that provides
reliable positioning, navigation, and timing services to civilian users on a continuous worldwide
basis -- freely available to all.

The GPS is made up of three parts: satellites orbiting the Earth; control and monitoring stations
on Earth; and the GPS receivers owned by users. GPS satellites broadcast signals from space that
are picked up and identified by GPS receivers. Each GPS receiver then provides three-
dimensional location (latitude, longitude, and altitude) plus the time.

Using the Garmin 60 GPS Receiver

1. Turn the GPS on — it will try to acquire satellites. Push the menu button and “use with
GPS off “ will be highlighted, push the enter button.
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2. There are 5 main pages, move among them using the page key. When on any particular
page, pushing the menu button will display a relevant set of options and settings for that
page. Pushing the quit button allows you to back up a step at any time.

a. Satellite Page - shows locations of satellites above you, signal strength, and
whether receiver is "locked on" (if so, satellite icon and bar will be solid black).
Once receiver is locked on to 3 satellites, your location will be indicated at the top
of this page.

b. Trip Computer - various bits of information relevant to most recent use of the
unit (you can change what information is displayed here by pushing the menu

button).
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c. Map - if your receiver does not have any data saved on it this will be pretty blank.
Eventually you will see your waypoints and tracks depicted here, use the in and
out buttons to zoom in and out.
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d. Navigation/Compass - this page is somewhat misleading since it often looks like
a compass, but these units do not actually have built-in compasses. They can only
indicate direction when you are moving!
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This page will point up or towards (depending on your settings) a point you are
navigating toward once you are navigating.

e. Main Menu - lots of options here. One we will use is "Tracks"
O &b |

&f@%b

rucks Routes Highwan

T 8B

Setup Prozimity Calendar

o B D

Alurm Clack Culculutnr Stopwatch

D @ B

Sun & Maoon Hunt & Fish Games

9:41:388  21-HAY-13|

Collecting Waypoints and Tracks

1. Page to the Satellites page - push the menu button and choose "use with satellites on" by
pushing the enter button.

2. Wait while the receiver locks on to at least 4 satellites and notice the locations of the
satellites as well as the signal strength.
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3. Once the receiver has locked on to 4 satellites you can collect a point by simply pushing
the mark button (you can be on any page when you do this).

b

= 001

MNote

21-HAY-13
10:14:05AM

Location

N 44°17.748°

W072°57.856°
Elevation [epth

Fram Current Location
| N 0:
_Avg | Mop DT

4. Once you have pushed the mark button you will see the attribute data that has been
created for that point, as well as the coordinate location. You can edit this information by
highlighting information, pushing enter, and then editing (it is tedious). Change the name
of the point you collected to reflect your initials followed by 1. Highlight "OK" and

press enter to save the point.
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5. Collect several more points and change the name of each point to reflect your initials
followed by sequential numbers (e.g. llp1, lip2, lip3, etc.).
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6. Now let's make sure our "Tracks" option is turned on and cleared out.
a. Highlight Tracks" and press enter.
b. If the % is not zero highlight "clear” and press enter.
c. If there are any named tracks highlight them, press enter and choose delete.
d. Highlight and choose "setup” to set the method of collecting your track, then push
the enter and quit buttons a few times to get back out to the main pages.
e. highlight "on" and press enter.
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7. Walk around a bit to make a track - try "drawing" a picture or your initials!

8. Then go back into the Tracks menu to shut off the track collection and save and name the
track you have created.
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Navigating to a Location

1.

2.

9.

Obtain coordinates to "Navigate to™ or use a point you or someone else previously saved.
Once you are outside, turn the satellites back on.

Push the Find button, "waypoints” will be highlighted, push the enter button to see the
list of waypoints.

Highlight one of the waypoints listed and push the enter button. (If you are entering
coordinates manually, this will change an existing saved coordinate, so if you don't wish
to change an existing coordinate, you can collect another and change that new one!)
Highlight the location, press enter.

Edit the coordinates to reflect those given to you by your instructor or classmate. Another
option is to simply swap GPS units with a classmate and navigate to a point on his or her
unit.

Highlight "OK" and press enter.

Highlight "GOTO" and press enter.
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You can use the navigation/compass page or the map page to direct you towards the
location. When you are very close your GPS will beep. Look around!

Chapter 4 Page 40

Intro to GIS, VT Geo. Data, and QGIS (2016)



Download and Project GPS Data for Use with GIS Software or Online
Mapping Applications

A. It is important to install your GPS unit’s drivers before trying to download data from it.
For Garmin units, do a Google Search on Garmin GPS Drivers and then download and
install the software (free).

B. DNR GPS (a free software program created by the Minnesota Dept. of Natural Resources
— Google it!) allows you to have more control of what you download, especially track
data.

1. Page to the Satellites page - push the menu button and choose "use with satellites off"
once again.

2. Connect the GPS receiver to your computer using the cable provided.

SNE
3. Open DNR GPS by clicking the icon on your desktop

4. If DNR GPS is able to find your GPS receiver you will see something like the following:

 onvors I

File Edit GPS5 Waypoint Track Route Real Time  Help
gamin - GP5S60 Software Version 2 40

Waypoints |T|ac:ks I Routes | Real-Time

fvpe jdeqt Latitude Longitude ¥_proj X_proj

*

5. If it cannot connect, you may need to click on "GPS™ and then choose "Find GPS" to
force it to search its various ports and find where you have plugged in the GPS.

Chapter 4 Page 41
Intro to GIS, VT Geo. Data, and QGIS (2016)



'r_ -

File  Edit | GPS | Waypoint  Track Reoute Real Time  Help
gamin - G Connect to Default GPS
Waypoirt]  Find GPS |
| Download All L atitude Longitude y_proj
* Upload All
Garmin

6. Once DNR GPS has recognized your receiver, you will set the coordinate system so that
it can calculate the appropriate coordinates when it reads the data. Since all GIS data used
in VT is in the VT State Plane, NAD 83, Meters coordinate system, that is what we will
set DNR GPS to. Click on the File menu and choose "Set Projection™

File | Edit GPS Waypoint Track Route Real Time Help

Load From 3 240
Save To 3 i Real-Time

File Properties... ident Latitude Longitude ¥_proj

Set Projection...

Exit
Launch GPS Babel

7. In the section for POSC Codes, type 32145 then push Enter on your keyboard. You will
see that the NAD83 Vermont projection is chosen. Click OK to select it and close this
properties box.
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Projection | Data Types | Waypoint | Track | Route | RealTime |

UTM zone 3N

UTM zone 4N

UTM zone 53N

UTM zone 5N

UTM zone 60N

UTM zone 6N

UTM zane 7N

UTM zane 8N

UTM zone SN

Vemort
Virginia Lambert

Virginia Morth

Virginia Morth §tLS) &

Projection Description:

+proj=tmerc +at_0=42.5 Hon_0=-72.5 +=0.999964286 +«_0=500000 = 0=0 -
+ellps=GRS80 +datum=NADS3 +units=m +owgs84=-
0.991,1.9072,0.5129,0.02579,0.00965,0.01166,0 +no_defs <=

PROJCS[ " Transverse_Mercator”,

OK || Cancel || Reset |

8. From the WAYPOINT menu, select DOWNLOAD When the download is complete, you
will see a box that says "Download Complete” confirming the number of waypoints you
have successfully downloaded.
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9. Click on the OK BUTTON.

10. You will have a list of the points you have downloaded, including a unique number for
each point, latitude and longitude, x- and y-coordinates for the chosen projection, a
comment field in which you will find the date and time the point was collected, as well as
other information. You can edit the data at this point if you want to. You will not change
the data on the GPS, but rather the data that you are about to finish downloading and
saving on to your computer. NOTE: you can also use this program to transform .gpx
data you have downloaded from a phone (see next section). Simply click on File > Load
From > File and navigate to where your .gpx file is stored. Then follow these directions
from this step (having set the projection as well).
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File Edit GPS Waypoint Track Route RealTime Help
gamin - GPS60 Software Version 2.40

Waypoints (3) | Tracks | Routes | Real-Time |

type ident Latitude Longitude y¥_proj X_proj comment display symbol dist prowimity
E » om 43.8859705545 | -72.452487337 | 154385.044310079 | 500603.736019952 | 24-APR-12 1:55:31PM Fag, Blue
= WAYPOINT | LP2 43.889710139 | -72.452519692 | 154385.50960851 500601.136197292 | 24-APR-12 2:01:20PM Fag, Blue
WAYPOINT | LP3 43.889722564 | -72.452646031 | 154386.933633439 | 500590.579691707 | 24-APR-12 2:.07:35PM Fag, Blue
*

11. You can now output the data in a variety of different formats: Shapefile and KML (for
use in Google Earth and Google Maps) being two of the most useful.

12. Go to the FILE menu, select SAVE TO, and select FILE....

File | Edit GPS Waypeint Track FRoute RealTime Help
Lead Frem  pn 240
Save To > || File... |

File Properties... Database... tude ¥_proj
Set Projection... Web Service... 02487337 | 15438

ArcMap » 02515652 | 15438
43889722964 | 72492646091 | 15438

|

|

[

[ Exit

L Launch GPS Babel

|_
13. Click on the SAVE AS TYPE: dialogue to select ESRI shapefile (*.shp).

14. Navigate to the directory your instructor has indicated.
15. Name the file and Click on the SAVE BUTTON.

16. Click on the OK BUTTON when the dialogue appears that informs you the file was
successfully written.

17. In order to save the file in KML format go through the same steps but choose Google
Keyhole Markup Language (*.kml) rather than Shapefile.
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File name: -

Save as type:

- Google Keyhole Markup Language (*.kml)
(# Hide Folders GP5 Exchange Format (*.gpx)

Text file (comma-delimited) (*.td)
Teut file (tab-delimited) (*.td)
Mapinfo File (*.map)

Geography Markup Language (*.gml)
Geo JavaScript Object Notation (*.geojson)
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Using a Smart Phone as a GPS

Look for apps that allow you to export features in .gpx format if you want to do more than

navigate with your phone and/or record

Android:
GPS Essentials
Google My Tracks

iPhone:
Motion-X GPS
GPS Tracks
Mytrax

Things to consider:
1. Cost
2. Operating System
3. Functionality
a. Basic map
b. Data collection
c. Attributes

direct ways...?)

individual coordinates by hand. Some examples:

5. Data Format — GPX, KML are what you need.

An Example: GPS
Essentials

Turn your phone GPS on (if you
have turned it off, as | always do
when I don’t actually need it!).

Navigate to GPS Essentials and turn
it on.
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3. Fill in a name and description for the point and 72y0Q1%0:
choose a symbol for its representation on portable [ ' o
maps within GPS Essentials (this symbology will
NOT carry through when you export the data).
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Collect a Track (line, trail, boundary, etc.)

1. Tap the tracks icon ™<= _You will see any previously collected tracks saved on your
phone listed.

2. Tap the three grey dots at the top right of your screen and choose the settings menu.

3. You can set the GPS update interval (how frequently the GPS checks the satellites for
location), the tracking update interval (how frequently GPS Essentials creates a vertex in
your track), and you can toggle whether you want the software to stop collecting new
vertices when you are stationary.

4. Go back to the All Tracks screen and tap the circle with a red dot in it at the top of your
screen to start recording a track.

5. A-recording track will appear at the top of your list. When you are done collecting your
track, simply tap the now grey dot at the top of your screen and it will turn red and the
track will stop growing.

@O e P TUEsuE 1024 AM QHEELSZFB O 59,798 9:55AM QOO < EHEF TYE 7l 9:55AM
5\/ Settings .. All Tracks ® = .. All Tracks
GPS READOUT 2 Track-160131-142219 i EESDRDNEIEER
GPS Update Int | %° Track-160203-095513 UY‘;
pdate Interval
Chooses the frequency of GPS fixes (faster
updates consunﬁ: maze banery)‘x ( Track-160131-104947 2'422‘0‘ ALL TRACKS
= | Oyd
Tracking Update Interval ¢ Track-160203-095513 0
Chooses the frequency of track fixes (faster
updates consume more storage) Track-160131-142219 mt;;-;
Drop staticnary locations
Enable to drop locations when m
you are not moving (preserves . . 2 49mi
CEETREEED) Track-160131-104947 a;“n‘
PRESENTATION
Theme
Select the theme
Widget Size

Select the size of widgets

Widget Theme
Select the dashboard theme

Track Color °
The color for track lines
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Export Your Waypoints and Tracks

1. Tap on either your Tracks or Waypoints icon and then tap on one of the tracks or
waypoints to open up its information page.

2. Tap on the three gray dots in the lower right corner of your screen and choose Export.

3. You will see icons that represent a variety of ways to export or save your feature. |
generally email it to myself. It will be in .gpx format.

4. See steps 6&7 and 10-17 in the section above about downloading data from a GPS using
DNRGPS in order to transform your data from .gpx to shapefile or KML. QGIS (which
we will be using next) can also handle a .gpx file, and can then transform it into a

shapefile.
FUE (1% 10:37 AM amF FHUE 4 con il 10:44 AM
= Track-160131-142219 Oyd Export
track 24

Written 41.21KB to /storage/emulated/0/

Description com.mictale.gpsessentials/tmp/1454515260433/
Track-160131-142219.gpx in 0"
— Clear
GPX 1.1 4
Fill Elevation
| Vyardtrack/storage/emulated/O/T\
View
: Selection l [ @ ‘ M G
Properties
Add a message Export
) Repair
Track Recordin  Account P
Recording started.
Help ;
Track Recordin P
Recording stopped -
stopped it after 1.1¢ Settmgs
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Using GPS Data With Online Applications and GIS

1. You can now use your Shapefile data by adding it to any new or existing GIS project that
is in the VT State Plan Coordinate system.

2. You can also add it to the VT Interactive Viewer or Agency of Natural Resources Online
Atlas (http://anrmaps.vermont.gov/websites/anra/). Refer to the “Adding a Shapefile”
section of Chapter 3 for directions.

3. You can double click on your KML data to open it in Google Earth

4. You can also import that KML data into a Google Maps Mymaps custom Map or into
QGiIS.

Online Resources

http://www.gps.qov/
This website has lots of information as well as educational materials for teachers!

http://www.dnr.state.mn.us/mis/gissDNRGPS/DNRGPS.html

DNRGPS is an update to the popular DNRGarmin application. DNRGPS and its predecessor
were built to transfer data between Garmin handheld GPS receivers and GIS software. DNRGPS
was released as Open Source software with the intention that the GPS user community will
become stewards of the application, initiating future modifications and enhancements.

UNH Cooperative Extension Training and Manuals:
http://extension.unh.edu/GIS-GPS/Training-Topics

GIS/GPS for Educators

http://www.gis2gps.com/

This site was developed by educators for educators and students. It provides a site where
educators can find useful links, lesson plans and find classroom resources and ideas they can use
with their projects.
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