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Introduction
In recent decades, numerous safety 
features have drastically enhanced 
and become standard even on the 
most basic vehicles, meaning that 
the main contributor to road 
accidents and collisions are down to 
human error. 

1.35 million people are killed each 
year in vehicles on the road 
worldwide and 94% of crashes 
involve human error in the US. 
(World Health Organization, 2018)

Therefore, the propose of this project 
is to develop and test the simplest 
method of programming a MATLAB 
code to accurately control the 
hardware of a scaled down vehicle, 
that if successful, could be adapted 
for use within a life-sized vehicle. 
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During the first test procedure using 
the horizontal camera mount, it was 
immediately evident to the lack of 
accuracy. 

The annotated lane boundaries do 
not ‘latch’ onto the physical lane 
markers, but once the rear of the 
vehicle was elevated by hand, a pitch 
value was provided onto the entire 
ego vehicle, enabling more of the 
road surface to appear within the 
cameras field of view.

The vehicle was tested with 
handmade scaled down 
representations of a real-life single-
lane road. 

Different camera mountings and 
positions on the vehicle were trailed 
during throughout this experiment. 

A fisheye lens was also tested to 
determine how this affected the 
performance of the vehicle during the 
physical testing process.
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Project Aims

• Research autonomous control of 
vehicles in development and currently 
used.

• Develop CAD model of ego vehicle.

• Assemble 3D printed components 
for ego vehicle.

• Connect all components to the 
Raspberry Pi.

• Write a MATLAB script to control the 
electronic functions of ego vehicle.

• Test the control of ego vehicle.

• Implement sensors to calculate the 
distance in front of the ego vehicle.

• Enhance the MATLAB script for 
stop/avoidance procedures.

• Create test track for validation of 
ego vehicle control.

• Adapt object detection for use with 
the ego vehicle.

Conclusions
Overall, this project has managed to 
achieve every aim that was set out at 
the start and along the way, has 
encountered the same limitations of 
self-driving systems within real-life 
applications.

Figure 31 – Physical Testing First Iteration (Top) & Final 
Iteration (Bottom)

Methodology

To undertake this project, an ego vehicle 
fitted with sensors and servo motors 
would be required for MATLAB to 
control. The code and functions that 
operate the vehicle could then be 
constructed and validated. 

Appropriate alterations would be made 
to ensure the best performance and 
effectiveness of both the script and the 
ego vehicle, while manoeuvring along 
scaled down roads with both solid and 
dashed road lane markers. 

Object detection was implemented into 
the code to classify objects that are 
within view of the camera along with 
Infrared & Ultrasonic sensors to detect 
the distance of those objects with the 
intention of stopping the vehicle before 
a collision is caused.


	Slide Number 1

