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Section 1: How to created Auto-Segmented and Vectorised
output
Introduction
The Auto-segmentation software converts the pixels in a picture/photograph
(bmp, jpeg, gif, png, tiff file formats) into vector paths that can be used to drive a
bespoke printing machine. The printing machine utilises an implement, such as
a paintbrush, to automatically make marks on a page using inks or paints.
Although the software automatically segments an image into print layers and
predetermines stroke marks, the user can adjust many different settings to refine
the printed output.
The auto-segmentation method analyses and converts pixels into vectors. The
algorithm automatically separates the image into coloured layers. The layers are
determined by visual properties, specifically edge strength, texture direction, x/y
pixel adjacency, and hue/saturation/ brightness.
The auto segmentation method has been developed using Processing 2, an
open source programming language and development environment. You will
require Processing version 2 to run our program. A free download can be found
at: https://processing.org/download. Be sure to download version 2, as version
3 is current and not compatible.
Our auto-segmentation software can be downloaded from the CFPR website:
UWE….
The auto-segmentation program has been developed very quickly and
represents cutting edge research. The software is therefore not provided in an
‘end-user’ level of readiness, and you may well find faults and a lack of
explanatory comments in the source code.
Hardware Requirements
This documentation is written assuming you have access to printing machine
hardware. The software communicates using the GCode standard protocol for
CNC machine operation. To replicate our printing machine, you need to adapt a
CNC wood router to hold a paintbrush. Our paintbrush holder was 3D printed,
and the model files are also available online to 3D print. Therefore hardware
should be relatively simple to replicate. The software allows you to set all the
important and relative coordinates necessary. CNC wood routers are available
as kits, for example:
https://www.inventables.com/technologies/x-carve
http://robocutters.co.uk/categories.asp?cat=1
http://store.amberspyglass.co.uk/eshapeoko-kits.html
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Configuring the Software
After installing, open Processing from your applications folder.
Open the file AutoSegmentation.pde, which you will have downloaded from the
research group website. You should see a screen like this:

The tabs under the icons separate the source code by functionality for the
overall software. You may need to change various settings throughout, by
clicking on these tabs.
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Setting Which Image to Use
Choose which picture you would like to segment, for example purposes we will
be using one of a dog.
Near the top of the tab titled ‘AutoSegmentation’, find the line of text that reads
“string filename = ”. Enter in the filename of the picture you wish to print within
the two quotations marks. Note, if you are windows, you may need to provide
the full path to the file and double backslash the directory changes. For
example: “C:\\Users\\Jack\\Pictures\\MyImage.jpg”.
In this example is it Bear.jpg, and the relevant line is highlighted grey.
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Setting the Number of Segmentations (Colour Layers)
To set the number of segmentations to cut the image, click on the tab labelled
‘K_Routines’. Find the two variables, final int grid_w and final int grid_h,
highlighted yellow in the image below.
These two values are multiplied to create the total number of segmentations.
These should be set to values of 1 or greater. A large number of segmentations
will take a longer time to compute (slow the overall process down). We find 20
to 25 segmentations acceptable. For example, grid_w = 4 and grid_w = 5
multiply together to 25.
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Running the Software
Click the play button in the top left hand corner and wait for the program to load
and begin segmenting the image. You should see your image and an animated
progress bar. Importantly, due to the nature of the algorithm, it may never
complete. The algorithm can iterate between variations ad infinitum. Therefore,
pressing the ‘f’ key at this stage will allow you to end the process at your
choosing. Once complete, the software change to a new interface, presenting
parameters on the screen.
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