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D’Motion is an interactive ferrofluid display that is
controllable by a user’s hand motion. Ferrofluid is a liquid
that has very small pieces of magnetic substance and
becomes strongly magnetized in the presence of a
magnetic field. When a magnet is introduced to ferrofluid,

How it works? The interactive element is made possible with the use of a Pixy
camera vision sensor that tracks the user’s hand motion and sends data to
Arduino. Based on the width and height of the object it tracks, the Arduino
then controls both the stepper motors in the X and Y axis. This XY Plotter
carries magnets that move around hence creating the artisic movement of the
ferrofluid.

the fluid forms spikes along magnetic field lines.
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INTRODUCTION

4/254/29

Building this project took me to a whole new learning
experience, starting from experimenting with the
characteristics of the messy ferrofluid, assembling the XY
plotter from scratch, building the enclosure and glass
display, mapping co-ordinates received from the camera
sensor to the stepper motors, and finally testing and putting
everything together. Along the process, came several issues.
One of the main issues I had was with the electromagnets. I
wanted the user to observe the transition of the ferrofluid
from liquid to spikes. Using an electromagnet, the on/off
control is possible. Several electromagnets I purchased were
not generating the pull intensity needed to create the spikes.

5/2-5/6 5/9-5/13

Experiments

For future work, I plan
on
continuing
experimenting
with
different
hardwares
such as the Kinect and
Leap Motion to handle
the motion tracking
and determine which
works best with this
project.
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BUDGET

RESEARCH CITED
Camera: Pixy CMUcam5
http://cmucam.org/projects/cmucam5
Category

Quantity

Price/pc

Total Price

Pixy CMUcam5

1

$69.00

$69.00

Gooseneck 27"

1

$19.99

$19.99

Ferrofluid Kit - Neodymium Magnets - Dish - Dropper

1

$19.99

$19.99

Ferrofluid Magnetic Liquid - 8 oz

1

$99.99

$99.99

EasyDriver - Stepper Motor Driver

2

$14.89

$29.78

Micro Limit Switch

4

$2.00

$8.00

Phillips Machine Screws (pack of 100)

1

$4.53

$4.53

Tee Nuts (pack of 25)

4

$4.95

$19.80

V-Slot™ Linear Actuator Bundle (Belt Driven) - 1000mm

1

$106.70

$106.70

V-Slot™ Linear Actuator Bundle (Belt Driven) - 500mm

1

$92.70

$92.70

Birch Plywood 4'x8'

1

$30.00

$30.00

Epoxy Glue

1

$5.00

$5.00

Rail & Enclosure

Silicone

1

$13.34

$13.34

Power

Power Adapter 12V 1A

1

$19.99

$19.99

Camera Sensor

Ferrofluid

Item

Total

$518.82

● The Pixy camera can process upto 50 frames per second.
● Since image sensors output lots of data, the Pixy pairs a powerful
dedicated processor with the image sensor and sends only useful
information to the microprocessor, which makes it have plenty of
processing power available for other tasks.
● Connects to Arduino, Raspberry Pi, Beaglebone and supports C/C++ and
Python.
● Pixy uses a color-based filtering algorithm to detect objects. It calculates
the color (hue) and saturation of each RGB pixel from the image sensor and
uses these as the primary filtering parameters. Pixy’s filtering algorithm is
robust when it comes to lighting and exposure changes.
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