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GPS Tracker Pi – Student Worksheet    

Learning Outcomes 

• Learn the basics of IoT; 

• Understand the concepts of the GPS tracker and what it involves; 

• Learn how a GPS tracker can be used in different projects.  

Background 

Raspbian is a Debian-based computer operating system for the Raspberry Pi computer. There are several 

versions of Raspbian including: Raspbian Stretch and Raspbian Jessie. Raspbian was created by Mike 

Thompson and Peter Green as an independent project, with an initial build completed in June 2012. Since 

2015, Raspbian has been officially provided by the Raspberry Pi Foundation as its primary operating 

system for the family of Raspberry Pi single-board computers and is highly optimized for the Raspberry Pi 

line's low-performance ARM CPUs. 

The internet of things, or IoT, is a system of interrelated computing devices, mechanical and digital 

machines, objects, animals or people that are provided with unique identifiers (UIDs) and the ability to 

transfer data over a network without requiring human-to-human or human-to-computer interaction. 

IoT devices could be a person with a heart monitor implant, a farm animal with a biochip transponder, an 

automobile that has built-in sensors to alert the driver when tire pressure is low or any other natural or 

man-made object that can be assigned an IP address and is able to transfer data over a network. 

Increasingly, organisations in a variety of industries are using IoT to operate more efficiently, better 

understand customers to deliver enhanced customer service, improve decision-making and increase the 

value of the business. 

The Global Positioning System (GPS), originally Navstar GPS, is a satellite-based radio navigation system 

owned by the United States government and operated by the United States Air Force. It is a global 

navigation satellite system that provides geolocation and time information to a GPS receiver anywhere 

on or near the Earth where there is an unobstructed line of sight to four or more GPS satellites. 

GPS systems are extremely versatile and can be found in almost any industry sector. They can be used to 

map forests, help farmers harvest their crops and navigate aircraft on the ground or in the air. GPS systems 

are used extensively in military applications and hardware. 

In this project a GPS tracker will be created using a Raspberry Pi with a GPS dongle and some basic Linux 

programming commands. 
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Hardware Required 

Component Number (Peli Case) Component Number (Box Case) Component 

Slot 4 + 5 Slot 1 Raspberry Pi + Case 

Slot 5 Slot 10 Raspbian SD Card 

Slot 9 Slot 2 TFT Screen 

Slot 3 Slot 11 HDMI 

Slot 3 Slot 11 Wireless Keyboard 

Slot 5 Slot 12 Wireless Mouse 

Slot 1 Slot 13 Power Supply Unit 

Slot 1 Slot 3 GPS 

Project assembly/ Code setup: 

Step 1: Ensure that all the hardware required is taken out of the Peli or Box case; 

Step 2: Insert the Raspbian SD Card into the SD Card slot on the Raspberry Pi; 

Step 3: Insert the USB dongle for the keyboard and mouse (or connect an external USB keyboard and 

mouse); 

Step 4: Connect the TFT Screen to the Raspberry Pi GPIO pins ensuring that the HDMI ports align on 

the side. Connect the HDMI to HDMI U shaped connector between the Raspberry Pi and the 

TFT Screen. (If using an external monitor connect the HDMI cable directly to the external 

monitor and you do not need to use the TFT Screen); 

Step 5: You are now ready to power on the Raspberry Pi. Plug in the power supply unit into your wall 

power outlet and connect the mini USB cable to the power socket on the Raspberry Pi. You 

should get a red light appear and a green/amber light flashing as the Raspberry Pi starts to boot 

up; 

Step 6: Once the Raspbian OS has booted up you will be sign in automatically; 

Step 7: Make sure your Raspberry Pi is either connected to your WiFi or connected to the internet using 

an Ethernet cable and connecting it using the Ethernet port on the Raspberry Pi; 
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Step 8: Plug in your USB GPS dongle and make sure you can see it by using the following in the 

terminal; 

sudo lsusb 

 

Step 9: We need to know how the Raspbain OS has recognised the USB GPS chip, it will assign it a 

serial port ID and for the next steps to work we need to know what this is. In the terminal 

type dmesg | grep tty and if the Pi has recognized the GPS chip it should have an ID that starts 

tty usually the GPS chip will be ttyACM0 make sure you make a note of this ID, we will need it 

later;  

 

Step 10: In the terminal type sudo gpsd /dev/ttyACM0 if the ID you got from previous step is different 

then enter that at the end of the command instead of ttyACM0; 

 

Step 11: In the terminal type cgps and press enter, you will then get a different window that is 

displaying a lot of data, this is satellite information and the current latitude and longitude of 

the GPS chip with the signal strength. If nothing appears immediately then leave it a few 

minutes to try and get signal. If nothing happens after that then restart the Pi or try with a 

different USB GPS. Once you are receiving data press Ctrl+C to close the application and you 

will return to the terminal window;  
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Step 12: If the GPS times out use the following; 

sudo killall gpsd 

sudo gpsd /dev/ttyACM0 

Step 13: Now we are going to automate the process so that when you power up your Raspberry Pi it'll 

work as a GPS tracker and save the raw data to your Raspberry Pi; 

Step 14: Make sure you're in the pi folder by typing cd, this will back you out of any directories you are 

in and put you in /home/pi/; 

Step 15: Create a script file; 

sudo nano gpspipe 

 

Step 16: Then copy the following and save it; 

#!/bin/bash 

gpspipe -r -o /home/pi/rawgps.txt 

 

Then to save this hold Ctrl + X and then press Y and then enter. 
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Step 17: Open up .bashrc for configuration; 

sudo nano .bashrc 

 

Step 18: Scroll down to the bottom and add the line;  

./gpspipe 

 

Then to save this hold Ctrl + X and then press Y and then enter. 

Step 19: Change the permission of your script by typing in the following; 

sudo chmod 755 gpspipe 

 

Step 20: Now every time you boot your Raspberry Pi it'll automatically log the raw data to your flash 

drive. So, reboot the raspberry pi by typing reboot;  

Step 21: When the Raspberry Pi boots back up open up the file manager and open up the rawgps.txt 

file and you will see that it has been filled with gps information; 
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Step 22: Now that you have raw data you can plot them on Google Maps using any method you find 

online. I used GPS Visualizer (http://www.gpsvisualizer.com/) as it is simple and easy to use. 
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Just insert your rawgps.txt file and then select the option of google maps output. 

 

It will then show you the gps location of your raspberry pi; 
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Step 23: Now, you have enough knowledge to configure the Raspberry Pi to be a GPS tracker. There 

are many other projects that GPS can be used in and this is only scraping the surface of what 

it can do. You can now pack away your hardware the project is complete.   

Conclusion 

This project has been designed to introduce you to the application and use of GPS and how IoT can be 

used for it. You will have run multiple commands and wrote a small python script that will configure the 

Raspberry Pi to be able to run as a tracker and find your location. GPS is an extremely powerful tool, and 

this project is just scratching the surface of what you can achieve with it, there are so many different 

projects you can build around this.  

Disclaimer 

Any actions and or activities related to the material contained within this Website is solely your 

responsibility. The misuse of the information in this website can result in criminal charges brought against 

the persons in question. Cyber Security Associates Limited will not be held responsible for any criminal 

charges brought against any individuals misusing the information in these projects to break the law.     
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