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A ropot that paints a picture
on a sheet of paper

Looks at a digital image to
draw

The goal is to paint an image
which looks like it's been
painted by a person

ECE areas:

o Software systems

o Hardware systems



Receive an input image of

any size, render a likely

output of the final painting

from this image

Creates a final painting that

Is visually similar to the

source image

Ability to paint colors from a

set palette size, ~ 8 colors

Operate in under ~5 hours in

WOrst case

o Function of image size
and complexity



Constant drawing
environment

2D axis system that
accurately moves a
paintbrush

Mixing colors to make new
ones

Calibration and resetting
Water and electronics



Cartesian gantry - 2D axis
system to move paintbrush
Raspberry Pi to control
stepper motor and servo
Fixed palette and water well
on side of paper

Blending of colors possible
through water color
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e Mean shift image
segmentation
o Edge and color detection

e Use objects to describe
Stroke charactenshcs
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Clean brush in water -> dip
N paint well in palette ->
draw strokes on the paper
Paint from low to high detalil
Recalibrate brush position
occasionally



Primarily developed in
Python

Image Processing

o Matlab

o PIL libraries
Hardware Control

o Gplozero

o RPI.GPIO



e Use various sized image
inputs, and verify renders are
consistent

e Use ~15 benchmark images
o Starts easy and gets

Testing + Increasingly complex
Verification o Score paintings using
. - structural similarity index

) SSIM: .3926




Maroon Teal Navy Black
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e Use color sample image to
test color performance
e Use increasing complexity
benchmark to test for time
Vs complexity performance
o |deally any image can be
done within ~3 hours




e Chris
Image Processing + Stroke
Algorithm + Designing Tests
c B - o Eric
D|V|5J°n}°£‘v“ S e Hardware Interface + Routine
o Developments + Motor Setup
e Harsh
Mechanical Design/ Assembly
+ Calibration + Optimizing
Algorithms




Research 2D axis parts

Finalize 2d axis design

Make power and control schematics

Calculations for motor control

Design motor control setup

Design servo control

Test paint behavior
Design frame

Researching algorithms

Design test boards [ setups

Build Cartesian Gantry support
Build cartesian gantry system axes

Setup Pi with fibraries and understand input/output
Controlling one motor using Pi

Attaching motor to axis system and getting it to move
Controlling entire axis system with Pi using both motors
Control paintbrush using serve

Test that all parts are functicning and fully controllable
Use mean-shift to create target image + edges

Create algorithm for stroke generation from target image
Create brush deaning + color grabbing routine

Create stroke routine

Test color grabbing, brush cleaning, stroke routine on physical system
Testpainting algerithm on physical system

Calibrate system to reduce drift + precision
Optimize algorithm for stroke and color order

Testing things/optional and future designs
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