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● understand what is meant by GPS 

● able to collect GPS points and paths using GPSEssentials 

● able to produce a map of collected points and paths using QGIS 

● able to create shapefiles using QGIS 
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3.1. What is GPS 
During day 1, you were informed that GPS (global positioning system) is a satellite-based based               

navigation system that enables us to allocate coordinates to a location on the Earth’s surface. The                

GPS system we currently use to establish our location is owned by the United States and consists of                  

30-35 active satellites orbiting the earth (see Figure 3.1), such that at any location on the globe you                  

are able to have a direct line of sight to at least four satellites. Each of these satellites carry an                    

atomic clock and are continuously transmitting their current time and position. These transmissions             

are received by a GPS receiver on the earth’s surface. The receiver needs to receive a transmission                 

from at least three to enable it to calculate its longitude and latitude. If four or more transmissions                  

are received, it is also possible for the receiver to calculate its altitude. Note that as GPS is                  

dependent on receiving signals from satellites, the receiver must be placed outside with an              

unobstructed view of the sky in order to operate properly. 

 

   

Figure 3.1: (left) A diagram of the satellite-based GPS system, (right) examples of devices that can                

receive transmissions for the GPS satellites. 
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The GPS that we use today was initially launched by the United States in 1973 and has been fully                   

operational since 1995. It was initially restricted to military use but became available to civilians in                

1996, meaning that anyone with a GPS receiver can record locations with an accuracy of               

approximately 3-4 metres. The accuracy of the receiver can however be affected by a number of                

external features. Firstly, as mentioned the receiver needs to be placed outdoors with a clear view of                 

the sky. Any surrounding obstructions including tall buildings and trees will affect the accuracy of the                

coordinates. Further, placing the receiver in a bag, pocket or case may affect its ability to receive a                  

signal.  

 

GPS receivers can be found in many devices. Until relatively recently, researchers were restricted to               

using dedicated GPS devices (see the yellow device in Figure 3.1) to collect coordinates. These               

devices can be very expensive, and further cannot be easily used to collect other information               

associated with the location. However, the vast majority of modern smartphones also now contain a               

GPS receiver and as such are being increasingly used to collect coordinate data (Figure 3.1). The                

benefit of using smartphones is that they can be much cheaper than a dedicated GPS device and                 

they allow the user to record much more information associated with the location including              

questionnaire responses, survey data, photographs, bar codes and even sounds and videos. As a              

result, there are now many apps on the market that allow people with little technical experience to                 

use their smartphones as GPS and data collection devices. 

 

3.2. Introduction to the GPSEssentials app 
During this course we will be using the GPS Essentials app to record location information. GPS                

Essentials is an app for Android phones that is freely available. Currently the app is only in English,                  

but there is a Spanish user manual available. Whilst there are many more sophisticated apps               

available that enable you to record a lot more information in addition to GPS coordinates (e.g. Open                 

Data Kit for Android phones), the GPS Essentials app allows the user to start collecting point and                 

track data (plus additional labels and descriptions) straight away without requiring any account set              

up. Users are able to transfer the data they collect to their computer very easily via email. We will                   

now use this app to collect coordinates in the surrounding area. 

 

3.2.1. Installation of GPS Essentials on an Android phone or tablet 
 

 1. Tap 'Play Store' icon     

 

 2. Tap where it says 'Google Play' and type 'GPS Essentials' 

 

 3. Tap the first result with an icon like this:  

 4. Tap 'Install' 
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The above method from Google play is the most likely method you will use. If, however, you don't                  

have access to Google Play you can download an 'apk' file to install from the Downloads tab at                  

http://www.gpsessentials.com/. Download the file to your phone. To allow installation go to Menu >              

Settings > Security > and check Unknown Sources. To install find the APK file, tap it, then hit Install.                   

We will assist you individually if this alternative installation method is required.  

 

3.2.2. Starting GPS Essentials 
 

 Tap the GPS Essentials icon:   

 Go to 'All Apps' if you can't find it. 

 

The 'home' screen of the App should look like this (you can ignore the advert at the bottom of the                    

screen): 

 

 Tap settings:   

 

 Scroll down to 'Units' and 'Position Format'. 
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 Set 'Units' to km: 

 

 

 set 'Position Format' to Decimal: 
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As we know GPS relies on satellites.  

 

 Tap the 'Satellites' icon  

 

If you are doing this indoors (as I am), you will probably find that the App isn't able to 'see' any                     

satellites. 

 

 

 

When you go outside the App should be able to see more satellites and then it will give you an                    

estimate of your position: 
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 To return to the App home screen, tap 'back' on your phone.  

This button looks slightly different on different phones. For example, you may have a small triangle                

pointing left at the bottom of your screen.  

 

 

 

3.2.3. Storing maps offline 
The GPSEssentials App allows you to download background maps while you have an internet              

connection to allow for use in areas where you don't have access to the internet. This can be                  

accessed through the 'Portable Maps' icon from the home screen. It is called a portable map because                 

you can then carry it anywhere, even away from an internet connection. 

 

Before we go to the portable map icon, we want to increase the default amount of space the GPS                   

Essentials app allocates to storing maps ‘offline’. This will allow you to store larger geographical               

areas on your phone without needed an internet connection.  

 

 Go to the settings screen, and scroll down to ‘Storage Setup’ which is under the               

‘Miscellaneous’ heading.  
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 In the Storage screen, slide the orange slider to increase the Cache Limit to its maximum.                

Once this is done, return to the Settings screen, then go back to the home screen. 

 

 

 

 

 

 tap on the 'Portable Maps' icon to download maps to view offline. 
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This should bring up a map of your local area. The map you see is automatically downloaded so that                   

you will continue to be able to access it if you lose your internet connection. To download more                  

‘zoomed in’ maps, you need pinch in and out with two fingers to zoom in and out. Pan around the                    

screen to cover as much of the area outside of the building as possible as you can only be certain                    

that the map has been downloaded to your phone once you have seen it on your screen. Do not                   

worry about the message saying that the Dashboard is empty for now. 

 

 

 To prepare for the practical exercise, tap on 'Portable Maps' and zoom in to see the area                 

that we will be walking in. We will demonstrate this to show you the region to zoom into. 

 

 

 

3.2.4. GPSEssentials Practical Exercise: Collecting data 
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For the practical exercise we will go outside and record both: 

A. a 'track' where the app automatically records a series of points of a route 

B. 'waypoints' specific points that we identify 

 

A. Tracks 

You are able to record tracks either when walking on foot, or travelling in a vehicle. Today we will                   

record your walking route.  

 

 To start recording a track first tap the Tracks icon.   

 

This should bring up the following screen: 

 

 

 Tap Track at the top 

 Tap Start at the bottom 

 

The app will automatically start recording your track until you press stop. 
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The small paw icon shows that a track is being recorded. 

 

 Tap and type in the ‘Add a description’ box 

 

Once you go outside and start moving information about the track will appear. e.g. the length and                 

altitude, check that these measurements are in metres (m). This will show that you successfully               

changed the units above. In the screenshot below the units are in yards and feet, this shows that the                   

units haven't been changed and is not what we want for this exercise where we want to record in                   

metres. 
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B. Waypoints 

 

It is possible to record specific points (Waypoints) at the same time that the track is being recorded.                  

Waypoints are simply locations of interest. You may want to record the location of a house included                 

in a survey, or a location of a trap you have set up for example. In this exercise we will simply record                      

interesting landmarks that you find on your walk.  

 

 Tap the orange circle with a '+' in at the lower right: 

 

 

 

 Swipe right until you get to the 'WAYPOINT' screen. Here you can choose an icon, add a                 

name and description  

 tap 'Create' at the bottom 
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You can choose any landmarks for your waypoints, maybe a building entrance, tree or sign. After you                 

have recorded three waypoints and walked a few hundred metres, we will stop the recording of the                 

track. 

 

 To stop recording of the track you can press the square stop button if the app screen is                  

visible. 

 

 

If the app is in the background (it can continue to record without being visible) swipe down from the                   

top of the screen and you should see the screen as below where you can press 'stop': 
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 Tap 'Add a description' to bring up a screen where you can name and save the track: 

 

 

 

 

3.2.5. GPSEssentials Practical Exercise: Download data from phone to PC and into QGIS 
 

There are a number of ways of getting the data we have collected from the phone to a PC and into                     

QGIS. We will use a GPX file. GPX stands for GPS Exchange format and is the most common format                   

for transferring GPS track and waypoint data. We will use GPX 1.1 - the more recent version. You                  

could also use a KML file which is a format designed for Google Earth and can also be imported into                    

QGIS, but it tends not to work so well. 

 

 First go to Tracks, you will see a list of saved tracks, tap to select one: 
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 Once you have selected a track, tap the 3 vertical dots at the top right to access options                  

including Export : 

 

 

 

 Tap ‘Export’ to bring up a screen as shown below.  

 Tap to change the 'KML (Google Earth)' option to 'GPX 1.1'. 

 

 

 

There are two main options to get the GPX file from the phone to your computer. Either you can use                    

email to send the file over the internet or you can use a cable to plug the phone into your computer                     

and download the file directly. Email works much better, using a cable can be tricky. 
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If you have email on the phone and access to wifi then this method is the most straightforward. We                   

will cover that first and cover the backup option of using a cable afterwards.  

 

To use the email option to send yourself a copy of the GPX file : 

 select your email program from underneath SHARE. Because I use gmail I have a red M                

representing gmail. If you use different email software on your phone choose the icon that               

you usually use.  

 

 

 

 

 

 

If you do not have access to the internet and email from your phone you can use a USB cable to                     

transfer the GPX file from phone to computer.  

 

Connect phone to computer with a USB cable. You may be asked if you want to charge your phone                   

or connect it as a 'media device'. If so choose Media device. Exactly what happens will depend on                  
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