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Firetruck 
My project is a fully wireless automated Firetruck. Powered by solar panels and thermoelectric pads, 
the driver uses Bluetooth and Wi-Fi to control the truck. My project uses multiple sensors and 
cameras to alert the driver of what is going on around it and to track the conditions of the fire.  
 
My project is designed to make firefighting safer. Over the bushfire season late last year and early 
this year, it was reported by the Parliament of Australia that 9 of the 33 total deaths from the fires 
were firemen. This could’ve easily been prevented through the usage of my project. By controlling 
and monitoring the truck from a safe distance away it means that there is a much lower risk of the 
firemen getting injured – a robot can be replaced but a person can never be brought back alive.  
 
Not only are bushfires dangerous for the firefighters, but they are also extremely harmful to the 
environment. Approximately 400 million tons of carbon are released from fires in Australia every 
year, almost as much as Australia’s annual human-caused emissions, and soot from bushfires can 
spread to places like New Zealand’s glaciers, causing them to melt even quicker. Millions of animals 
need to travel over 20-30km to escape the heat and ferocity of the fires, and even if they do survive 
they will need to find completely new homes and food sources. This could also lead to a major loss 
of biodiversity, especially in Australia as many species are endemic to Australia. The use of my 
project would increase the rate at which fires could be put out, ultimately decreasing the social, 
economic and environmental impact of the fires. 
 
Because my firetruck can be powered through solar power and thermoelectricity, two forms of 
energy that will be substantially abundant next to a fire, it means that the driver will rarely have to 
drive the truck back to refill, maximizing work time and efficiency. In addition, this also means that 
the firetruck will have the potential to work 24/7 with no rest as the driver can be easily switched. 
Some other features that make my firetruck stand out are that it uses Machine Learning to classify 
and detect people/animals and fire/smoke nearby. The AI will act as an extra pair of eyes for the 
driver because human errors and random errors such as lag and disconnections could cause the 
driver to miss things nearby. I trained my model with the Tensorflow Object Detection API and 
created a p5.js webpage to move a servo motor connected to an Arduino Leonardo when it detects 
something.  Another feature that most firetrucks don’t have is a remote monitoring system to 
monitor the conditions of the fire. I used runlinc to write a program that will display the water level 
in the truck, the weight of the water and how hot the area around the truck is in a table. It also 
alerts the driver if there are problems with the truck, e.g. if it’s tipping over. This is an important 
feature to have as it is something that can’t be easily detected through cameras, and if it isn’t 
monitored properly it could end badly.  
 
Although my project isn’t fully refined yet and won’t put a permanent stop to fires, it will make 
firefighting safer and easier to a large extent and is a significant improvement from what is 
traditionally used to fight fires. Moving forwards, I also hope to make my firetruck air based, i.e. 
helicopter/drone, so that it won’t have to manoeuvre through the bush to reach the fire, but instead 
simply deploy water from above. I would also like to create a way to prevent fires from happening 
completely. This would be through slightly wetting areas likely to have fires every day, programming 
a robot to regularly mow the grass and rake the fields and tracking and reducing the amount of 
flammable fuels used in and around high-risk zones.  
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Components and Supplies 

Arduino Leonardo Used in conjunction with the AI 

 
Arduino Uno Used to control the car 

 
STEMSEL Board Used to show Firetruck statistics 

 
Jumper Wires (Assorted) Used to connect parts together 

 
Breadboard Used with Bluetooth 

 
2 Wheel Car Base Used to drive the car 

 
L298D Motor Driver H-Bridge Used to control the motors 

 
HM-10 Bluetooth Module Used to talk to the phone 

 
ESP8266 Wi-Fi Module Used to connect the runlinc webpage to 

the STEMSEL board 
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Infrared Sensor Used to stop the car when there are 

obstacles ahead 

 
Temperature Sensor Used to track the temperature of the 

fire 

 
Light Sensor Used to find water level in truck 

 
Weight Sensor Used to find weight of water (L) 

 
LED’s Used to signal water level 

  
 

Necessary Tools and Machines 

Laptop with Webcam Used to access AI webpage 

Soldering Iron Used to solder parts together 

 
Cables (Assorted) Used to connect/power boards and 

upload code 

 
Batteries Used to power parts 
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iPhone Used to drive car 

 
 
 

Apps and Online Services 

Arduino IDE Used to code car and AI sorter 

 
Google Colab Used Colab’s cloud GPU to train AI 

 
Tensorflow Used Tensorflow model to train AI 

 
Python Language used in Colab notebook 

 
P5.js Used to make webpage for AI 

 
runlinc Used to make webpage for truck 

statistics 

 
Google Drive Used to sync everything together 

 
Fritzing Used to create Arduino schematics 
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Running my Project 
To run my project, you will need to make sure that you have access to all the devices and 
parts required and are connected to a secure internet connection. To run the AI, after 
training your object detector paste the link onto the p5.js webpage while in present mode. 
Upload the Arduino code to the Leonardo board and give the browser webcam access. Then 
the AI will start looking for objects to classify. All you need to do to get the truck to drive is 
verify and upload the Arduino code before connecting your phone to the Bluetooth module. 
To get the statistics page to work simply connect the Wi-Fi module to the internet and load 
up the webpage. Upload your code and start running the project. 
 
Code and Explanation 
The code below is for the AI part of my truck. First is the .ipynb notebook script that I wrote 
to train my object detector. Although there were many different ways I could’ve trained my 
AI, I chose to use Google Colab as it was one of the only free online GPU’s available. There 
were many different models that I could’ve used for my AI as well, but I chose the 
Tensorflow Object Detection API because of its speed to accuracy ratio and the large 
number of online resources available for it. 
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The next set of code is done on p5.js. p5.js is a JavaScript library that is often 
used to create webpages. I chose to use p5.js as it is online and free, easy to 
run and quick to operate. 
 
Sketch.js 
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Index.html 

 
 
 
 
 
 
 

The html script essentially just imports the different cdn libraries 
required to make the webpage run. The first library allows p5.js to get 
access to the webcam. The next one lets p5.js classify images and then 
the third one gives the webpage servo motor control. The next two  
libraries import the font that I used and then ‘CanvasInput.min.js’ and 
‘p5.clickable.js‘ are the scripts for the webpage to have html5 access 
and the clickable buttons. Sketch.js is the script before that tells the 
browser what the webpage looks like, and serial.js gives the webpage 
serial access to talk to the Arduino. 
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P5.clickable.js 
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serial.js 
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This Arduino sketch is used to connect the Arduino board to the webpage and move the 
servo motor when the AI detects something. It also prints what it's doing and what it has 
detected in the serial monitor when it classifies something. 20
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The next section of code 
creates the runlinc 
webpage that displays the 
firetruck’s statistics. 
Runlinc is a web 
application created locally 
in SA by eLabtronics, a 
part of the STEMSEL club 
that I go to every 
Saturday. Essentially it is 
flashed onto an ESP8266 
Wi-Fi chip, which can be 
plugged in to a STEMSEL 
board. Once connected to 
Wi-Fi a webpage linked to 
the chip can be opened 
from anywhere and used 
to either program 
something or run code. 
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This section of Arduino code is used to actually drive the truck. Using Bluetooth, the Arduino 
is able to be connected to a mobile app where the driver has fast, responsive control of the 
vehicle. 
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This schematic is a rough idea of what the wiring of the truck should look like. 
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This is a picture of what my incomplete project looks like so far: 
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