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A Raspberry Pi and Arduino Powered machine to Track Faces and Draw Portraits



Introduction

A machine to video onlookers, track their faces and display a line drawn interpretation of
the image. Upon command it can then send gCode instructions via serial port to the Arduino
powered pen plotter. The machine is interacted with using a touch screen.

Concept

| had created a pen plotter for the Physical Computing 2 module which ran using Python. My
idea for this project was to port the code to OpenFrameworks C++ and expand it to make a
more selective output, that of taking and drawing portraits of its users.

Portraiture is a particularly personalised form of image making; There is a sympathetic
connection between the portraitist and the sitter. The machine, singing as it works, carefully
and confidently tracing out the contours of a sitters, face provides a captivating revelatory
connection between the two. And its digital hand translates the computational eye of a
camera into a medium with the direction, sensitivity and purpose of a pen drawing.

Technical Implementation

As this project was to run off a Raspberry Pi, the first step was to compile OpenFrameworks
on the pi 3b+ that | have. Following the instructions proved easy enough, but the
ofxOMXCamera addon for using the Raspberry Pi camera module required an earlier version
of OpenFrameworks (V.0.10.* rather than the v.0.11.* that is the default installation)
requiring a slight change in the bash script for downloading.
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The ofxOpenCv lacks several OpenCV features | wished to exploit, such as Canny edge

detection, thus utilising Kyle MacDonald’s ofxCv was necessary in executing the project as
envisioned.

My first hurdle was the communication with the camera module and then translation of
that to a format with which OpenCv can work. The ofxOMXCamera addon basic demo
example proved a success, however the ofxCv example failed to compile.

| was coming across an X11 issue, and my attempts to follow OF forum guidance didn’t
render any results.

Figure 2 Canny Edge detection test on laptop using ofxCv

The solution | found to the Linux ARM X11 problem turned out to be a matter of copying an
ofxCV example folder “basic-contours-example” and then writing all my code within this. |
don’t know why this works when a blank project with simply the addons placed in the
addons.make file and header will fail.

Figure 3 Photo of Contour-Drawn Image



With the camera input fed to ofxCV’s face detection, | cropped the result to an area around
the face before sending it through canny edge detection (See figure 2).

This output is then normalised and passed through cv contour finder. This provides me with
an array of point arrays giving positions to be multiplied by the drawing area size. These
contours and positions are looped over and output to a gCode file, which is then opened,
read and sent line by line via serial to the Arduino based drawing machine.

Figure 4 Drawing Machine Installation View

The serial communication was difficult to implement and borrowed a lot from the ofxGRBL2
addon written by Roy Macdonald. The addon itself doesn’t work, so | took and adapted the
sendMessage and update functions from its source .cpp file.



Figure 5 Finale Drawn Result
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An issue which arose when wishing to interact with the program through a touch screen was
where Open Frameworks declares the mouse input to be used. | was able to find the
solution on the OF forums that suggested altering a couple of lines in the
“setupNativeMouse()” and “updateNativelnput()” function (Figure 6 / 7).
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Reflection

The project was successful. Porting the spine of the program across to C++ was much more difficult
than imagined and so was the aspect of writing and compiling everything on the Raspberry Pi.

| had thought it would be a matter of finding the comparative OpenCv functions from ofxOpenCy,
however, the wrapper of ofxCv proved to be much more usable once | had gotten around my issues
of not compiling. | had also thought the camera module of the Raspberry Pi would simply act the
same as a webcam and be accessible by the ofVideoGrabber function, so having to download a
specific addon and deal with its complications was a surprise.

| was happy with how my knowledge of image types and the oflmage and Mat classes grew when
altering the photos and passing them through different functions. The obstacle provided by ofSerial
communications was made clear by the cannibalising of the ofxGRBL2 addon, which in itself
wouldn’t work but provided the framework to explain how to send and read bytes over the serial
connection.

For future development, | would be looking to make a smoother interactive experience, perhaps by
using voice commands to tell the machine when to take and if to draw the photos.
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