
Polargraph Energy Monitor

‘the heartbeat of a house’
Understanding energy consumption 
through growing visualisations in the 
home and public spaces
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Plotting energy usage

Understanding energy is difficult, even for engineers - as we 
can’t see, feel or touch it. Conventional home energy moni-
tors try to address this through representations in numbers, 
screens or bar charts, but many of us aren’t inspired by this!

The Polargraph Energy Monitor creates a physical record of 
our energy usage by plotting circles corresponding in size to 
the energy being used in real time. Exposing energy use in 
a meaningful way allows us to understand where and when 
most energy is used, encouraging us to make simple chang-
es to live more energy-efficiently.

As an engineer, I’ve worked to install energy monitoring sys-
tems in large buildings. To learn more about the basic prin-
ciples I built my own home system from scratch and logged 
the data online as graphs and tables. I was disappointed to 
find that it was met with apathy by my housemates.

The Polargraph Energy Monitor addresses energy apathy by 
creating a visually interesting piece of art which evolves over 
time, and in doing so has a real presence in the home. 

For the home, the energy is plotted within a picture frame, 
best displayed in the living room (refer to the video for details);
for public spaces, the Polargraph scales easily to many 
metres across, making it ideal to draw on interior or exterior 
walls.

Spurring comment and curiosity

As part of the development process the Polargraph Energy 
Monitor has been exhibited at BV Studios in Bristol and at 
my own house.

There was a lot of very positive feedback from visitors to the 
gallery; everyone wanted to know what it was and how it 
worked. At home, my housemates have become more aware 
of their energy usage, and can explain the energy monitor to 
their friends and visitors.

Data visualisation has become 
more popular in recent times, 
allowing us to make more sense 
of the numbers that tick behind 
our everyday lives. Matt’s energy 
plotter is a lovely physical 
realisation of energy consumption
that can surprise, educate and 
enlighten people about their own
energy consumption in real terms.

As well as creating aesthetically 
pleasing visual records of energy 
usage over denoted time periods, 
the plotter can also act as a real 
time indicator of energy use – so 
you will easily notice if you’ve 
left a high consumption appliance 
(like the cooker, coffee machine, 
or iron) running by accident sim-
ply by glancing at the drawing.
Stuart: maker
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How does the Polargraph Energy Monitor work?

There are two components to the energy monitor: the part 
that measures the flow of electricity, and the part that turns 
those measurements into the movements of the pen. Please 
watch the video (http://youtu.be/DS6PdULJhOE) to see the 
working in more detail. 

The part measuring the electricity is based on an ‘Arduino 
open-source energy monitor’ (http://openenergymonitor.org/
emon/). This sends data over a wireless link to the Polargraph,
 which is connected to a microcontroller (tiny computer) that 
controls the two motors. The motors are connected to spools 
of string that attach to the pen holder. The image is drawn by 
an algorithm that converts energy data to movements of the 
pen. 

The whole unit is enclosed in a wooden frame with top and 
bottom panels to cover the electronics.

The intriguing image produced 
by Matt Venn’s energy plotter 
slowly unfolds over time, display-
ing a record of the measured 
energy use of a home. It’s a simple, 
brilliant machine that hangs 
on the wall, with a light, almost 
invisible, perfectly balanced 
mechanism of wires and pulleys. 
It conveys an appreciation of real 
energy use in a compelling and 
visually engaging form.
Aaron: gallery visitor
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Easy to read

Every ten minutes the pen moves onto a new set of circles. 
Circles start small and grow larger; the more energy is used, 
the faster the circles are drawn, so the bigger the circles 
become. 
 
One line of twelve circles represents two hours. Everyday 
at midnight the Polargraph begins again at the top left and 
works its way through 144 circles.
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A four legged future plan for getting the word out

1. Public installations 
[TBC: Arcola Theatre & Hackney City Farm, London] 
These will raise the awareness of the project and fund the 
development of a kit to increase home distribution. The robot 
scales well, so pictures three metres wide, and larger, are 
easily possible. They will also create good opportunities for 
media coverage.

2. Polargraph kits for the home
The kit will be available for sale in two versions: a self as-
sembly kit for makers, and (at a slightly higher cost) already 
assembled and ready for instalment.

3. An online library of different visualisations
The library will provide different energy algorithms that can 
be loaded onto the monitor. I hope to commission some 
well-known artists to create algorithms that will get people 
excited about logging their energy usage and provide a fun 
way to explore energy consumption.

4. School workshops
I have interest from Dorset Council in creating an energy 
awareness workshop for their schools. This would involve 
inviting children to come up with ways of showing energy 
usage as pictures, and then leaving the robot to draw their 
energy over a series of six weeks. The children would spend 
this time working to reduce the amount of energy their 
school uses.

I have witnessed the develop-
ment of the ‘energy robot’ and 
seen it become part of the home 
– like a pet. It provides informa-
tion about the energy usage in a 
household, drawing circles and 
spirals that are easily decoded 
with a quick glance. It looks 
good! It is continuously drawing
an unexpected art piece. It is 
like the heart beat of the house, 
made visible through circular 
drawings.
Inma: housemate


