| | The Aim Section 1: The Jetson Nano and
The aim of this research project was to program a set the ArduCam 16 MP IMX519

of existing cameras, to be used for body detection with

assistance from OpenCV. This would then lead to the Autofocus Synch ronized Quad

use of this body detection in exercise, specifically

squatting. Camera Board :

We were given a few tools to help facilitate this

project:

 The Jetson Nano(a small powerful computer)

* The ArduCam Quad Camera Kit

A Raspberry Pi

We ended up tackling this aim in a few different ways

during the 6 weeks:

 We were initially working using the Jetson Nano and
the ArduCam Quad Camera kit. This proved suitable
at the beginning, but we quickly realised using two
external web cameras instead would be more
efficient. As such, we started programming, using an
IDE called Pycharm and OpenCV.
OpenCV being a python library centred on computer
vision.
Furthermore, we began research into camera
calibration, an important tool for cameras to be able
to take pictures seamlessly and efficiently. This is

The Jetson Nano is a small computer that is quite powerful
for it’s size. It is mostly used for embedded applications,
but in this case | used it with the ArduCam board. The
Jetson Nano has it’s own embedded Ubuntu type IDE built
into it. Ubuntu being an operating system on Linux So
there is no need to download Ubuntu onto a personal
laptop or something like that. We ended up having to do a
lot of research into Ubuntu for this project, especially with
learning certain commands, as well as how the
OS(operating system) was structured.

The Jetson website has a guide that goes through the step
by step process of getting the Jetson Nano booted up and
working, this is what | used in the beginning to get a
handle on the machine.

The ArduCam Quad Camera Kit is a circuit board comprised

, , , of 4 small external cameras attached to the board with
partiEy il [Mperamt Wik [ Cemes 1o Geim puies ribbon cables. It theoretically allows for a complete 360

vision as it makes sure that all cameras running oft degree of an object, by having each camera at a different

the code are consistently seeing the same image. sl ereund it Camera Calibration
In the end, we had a very efficient program running

able to accurately track human body movements, as
| will detail throughout the poster.

In the pictures above, you can see me in the process of doing something called Camera

Calibration. The main central piece for calibrating a camera is some kind of consistent

pattern. To facilitate this a chessboard is the most often used pattern, for several reasons:

A. They are easy to construct due to their simple shape.

B. Their planar grid structure means they define several natural interest point(essentially
what the human eye naturally falls on) in an image.

C. Simple lines are another major reason for the use of chessboards. The grid structure
defines multiple sets of parallel lines meaning that line detection algorithms(or any

- i - detection algorithms) can easily detect them.

D Calibration is extremely important, especially in sophisticated computer vision project and

’ - : the like. Most cameras do not have any inherent way to map pixels in images to physical

geometry in the real world. This can result in code breaking, or failing due to discrepancies

in what different cameras could be seeing. Hence why a consistent calibration process is

SO important.
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Section 3: Theory

We encountered a lot of theory and recurring topics
during my research over the 6 weeks.
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someone was performing a squat. However with the
time we had, | think we achieved more than enough.
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