GEOGRAPHY 379 

Department of Geography, University of Western Ontario

The Global Positioning System (GPS) and GIS Data Collection

Objectives:
To learn how to employ GPS and capture point data.  To learn how to import GPS data points into ArcGIS to create a GIS database. 

Required Data:
UWO_SouthCampus.sid

 
Course Data folder on Helios (…\Course Data\379b\379_GPS).

Instruction to GPS:

Knowing where you are and where you are going is something humans have done for millennia. Positioning and navigation are crucial to many activities, but the process has always been time consuming and difficult. 

The most recent approach to positioning and navigation is the Global Positioning System (GPS). GPS is a worldwide radio-navigation system where radio signals are sent from 24 satellites to on-ground GPS receivers which convert the signals to determine location, speed and direction.

GPS uses satellites, (which you can think of as “man-made stars”), as reference points to calculate positions accurate to a matter of meters. The basis of GPS is “triangulation” from satellites. In order to “triangulate”, a GPS measures the distance of at least three satellites using the travel time of radio signals (recall distance =velocity x time). To measure travel time, very accurate timing is required. In addition to distance, you also need to know exactly where in space the satellites are and you have to correct for any delays the signal may experience as it travels through the atmosphere.

Today, using advanced forms of GPS, you can make measurements to better than a centimeter! You can see where the GPS satellites are in orbit right now by using the NASA viewer “J-Track 3D” located at http://science.nasa.gov/Realtime/jtrack/3d/JTrack3D.html
As GPS receivers have been miniaturized to just a few integrated circuits, they have become as small as wristwatches and very economical. As a result, GPS receivers are everywhere, including cars, boats, planes, construction equipment, movie-making gear, farm machinery and even laptop computers. Although GPS was initially designed for military applications, it is now used in a multitude of applications from map-making and surveying to protecting endangered species and search and rescue.

There are many GPS receivers available. In this exercise, we will use Garmin Etrex – Vista.

For more information, you may check the following site:

https://buy.garmin.com/shop/shop.do?cID=145 

Button Guide:
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Internal Antenna panning arrow

* Press and hold for two seconds to mark

your current location as a waypoint
The PAGE button:

* Press to cycle through main pages.

* Press and hold to turn the electronic compass On/Off.
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* Press and hold to turn the unit On/Off.

* Press to toggle display backlighting On/Off.
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Display Screen Guide:
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Satellite Page — Provides a visual reference of satellites being tracked.

Map Page — Displays your movements and nearby map features.
Navigation Page — Provides guidance to your destination.

Altimeter Page — Provides current elevation and ascent/descent information.
Trip Computer — Provides a variety of trip and navigation data.

Main Menu — A directory of advanced features and settings.




Setting Up:

To turn the unit on:

1. Press and hold the POWER button. 
2. Press the PAGE button twice to acknowledge the copyrights.
3. Read the warning message and press the PAGE button to acknowledge and proceed to the Satellite page.
4. Wait until the unit acquires the GPS satellites.
Take a look at the Satellite Page on the GPS unit:

The Satellite Page provides a picture of satellite signal tracking, tells you when the unit is ready for navigation, and shows your location coordinates. 

The skyview graphic represents a view looking up at the sky from your current location showing satellites and their assigned numbers. The outer ring represents the horizon around you, the inner ring represents a view above you at a 45° angle from vertical, and the center represents directly overhead. Signal strength bars for each satellite are shown just below the skyview graphic. Satellites and their signals appear as hollow shapes until a signal is received and then they appear darkened in. The stronger the signal, the taller the signal bar. 

Because the GPS relies on satellite signals to provide you with navigational guidance, the unit’s view of the sky determines how fast you achieve navigational status. GPS signals do not travel through rocks, buildings, people, metal or heavy tree cover so for best results, keep the unit in clear view of the sky. 

What is the estimated accuracy shown on the Satellite Page (in meters)? This means each point we take may be off by this many meters. This number is based on the satellite geometry, meaning the more satellites tracked, the better the accuracy.

To calibrate the compass:

1. Use the PAGE button to access the Navigation Page.

2. Use the THUMB STICK to highlight the Options menu on-screen button and press to display the menu. 

3. Highlight the ‘Calibrate Compass’ option and press the THUMB STICK to display the Calibration Page. The information screen explains: “To calibrate compass slowly turn two full circles in the same direction while holding the Vista level”.

4. Press the THUMB STICK to activate the ‘Start’ button. Rotate the GPS unit SLOWLY in two full circles. If you are rotating too fast or too slow, a message will appear. 

5. If a “Calibration Successful” message appears, press in on the THUMB STICK to activate the ‘OK’ button. If a “Calibration Failed” message appears, press the THUMB STICK to try again.
Set the Position Format and Map Datum:

1. Use the PAGE button to access the Main Menu Page. 

2. Use the THUMB STICK to highlight ‘Setup’ and press the THUMB STICK to display the Setup Menu. 

3. Use the THUMB STICK to highlight ‘Units’ and press the THUMB STICK to open the Units Menu. 

4. Make sure Position Format is set to UTM UPS. If it is not, highlight Position Format and use the THUMB STICK to select UTM UPS from the list. 

5. Now make sure Map Datum is set to NAD83. If it is not, highlight Map Datum and use the THUMB STICK to select NAD83 from the list.

6. Also make sure that the units are set to METRES not FEET.

7. Press the PAGE button to access the Satellite page.

PART 1: Navigation

Now we will navigate to a location (waypoint) which has been stored in the GPS. 

1. Use the PAGE button to access the Main Menu. 

2. Use the THUMB STICK to highlight ‘Find’ and press the THUMB STICK to display the Find Menu.

3. Use the THUMB STICK  to highlight ‘Waypoints’ and press the THUMB STICK
4. You will be prompted to select find ‘Nearest’ or find ‘By Name’. Highlight ‘By Name’ and then press the THUMB STICK to display the Waypoints list.

5. Use the THUMB STICK to select the waypoint named “001” and then press it in to display the Information Page for that waypoint.

6. Use the THUMB STICK to select ‘Goto’ at the bottom of the screen.

7. Observe the Navigation Page, it displays the name of your destination, the distance from your current location and a Bearing Pointer indicating the direction you should travel.

8. Hold the GPS as level as you can and start walking in the direction of the Bearing Pointer. Periodically stop and check the compass to see if you are on track. 

9. Once you arrive at your destination identify and record the feature and coordinates in the following table.

10. Repeat the above steps for Waypoint #10.

 Station
 Number
 Coordinates (lat/long or UTM)
Brief Description of Surroundings

1. 
  




2.
 


PART 2: Data Collection

You will be responsible for gathering the data points that we will import into ArcGIS.  Try to spend no more than 45 minutes collecting points.  In groups of two follow the path highlighted on the map given to you by your TA and gather data points for one of the following: (no two groups are to collect the same type of data): 
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Group 1: Lamp Posts (Lantern Styles) - there will be a lot!  You do not have to get them all.
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Group 2: Lamp Posts (Flat-top Style) - there will be a lot!  You don’t have to get them all.

Group 3: Garbage Cans – several different styles.

Group 4: Roads – collect a point approximately every 10 metres.  Make sure to collect the points at the road edge, NOT the middle of the road!

Group 5: Bike Racks – try to get a point for each one along the way

Group 6:. Building Signs – try to get a point for each one along the way

Make sure that you do not stray too far from the highlighted pathway when collecting data points

To gather DATA POINTS:

1. Get as close to the point as you safely can.  Try to hold the GPS unit as still and level as you can.  Movement may affect accuracy.

2. Go to the Main Menu page on the GPS unit.  

3. Using the THUMB STICK, Highlight ”Mark” and press the THUMB STICK to display the Mark Menu.
4. Highlight OK and press the THUMB STICK button to Mark the Waypoint. 

5. Repeat the above steps to mark additional data points.

Helpful Tips:  Don’t worry if you lose Satellite reception, just make sure to move to a clear area and hold still for a few seconds.   Check your satellite reception often, if your accuracy is 16+ metres, try moving to a clear area (ie. an area free of tree cover or away from multiple story buildings)

PART 3: Importing Data Points

Once you have completed data collection, move back inside to the GIS Lab.  You can connect the GPS unit to one of the selected computers using the connector cable (if there are not enough, you may have to share with the other groups).  The cable connects to the back of the GPS unit underneath the top rubber flap.  The cable connects to the computer through the COM1 port.  

Once you are connected turn on the GPS unit.  Open the program called DNR Garmin.  The program should automatically detect the GPS unit.  If it does not automatically detect, select GPS>Set Port and make sure Port 1 is check marked; and select GPS>Set Baud Rate and make sure 9600 is check marked.  If it still will not detect, try closing and reopening the port.

Select File>Set Projection and change the Datum to NAD83 and change the projection to UTM zone 17N.  Now select GPS>Units and click on Meters. 

Now you are ready to download the data points from the GPS unit by selecting Waypoint>Download.  A table showing all your data points should appear.

Select File>Save To>File and navigate to a path to save your data points.  Make sure to name your file according to the data type, for example “Lamp_Posts_Flat_Top” (do not use spaces) and make sure to save the file as an ArcView Shapefile (projected).  Once the file is written you can close DNR Garmin.

Now open ArcMap.  To the left of the ArcMap display window is a list of contents, showing which geographic layers are available to display. To the right is the map display area. Select File>Add Data to add the digital orthoimage named UWO_SouthCampus to the view. 

Now you can add your GPS shapefile to the view.  Change the symbology by double clicking on the layer name in the table of contents to bring up the Layer Properties window.  In the Symbology tab you can change the symbol and colour to something more appropriate.  Do a quality control check on your data points.  Do you notice any that seem inaccurate?  Write down your observations and compare with the other groups.
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