A Sensor Commons

Global DIY environmental monitoring activities.
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How about doing all of it?

Together with other
great people!?

For the benefit of humankind?




The Setup

® Reduced funding for many universities, research institutes,

national weather services (US, UK, others)

® A staggering amount of environmental
CataStrOPheS at our doorsteps. Fukushima, BP oil spill, etc.

e _andnot all of these are monitored in a sufficiently
public manner. A growing ability by Private citizens to make

their own hardware

® You have a keen interest to establish facts.

® Be assured:You can help.
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Fukushima

® Big reactor failures in early 201 |

e Official monitoring stations stopped
reporting at times

® Public uncertainty about the degree of
radiation levels

® |ndividuals started making their own
measurements

® Started teaching others
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Out of this several
community groups
formed




Marian Steinbach: free-form

inclusive.
Much activity
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Map data

A number of other groups...
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Safecast: clear structure,
thorough quality control
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BP Oil Spill

Large Oll SPl” in the Gulf of Mexico in
2010

Oll COntinUEd to Ieakfor three

more months

Little official reporting on the

environmental impact

Community group Public Lab starts
monitoring instead:




Balloon mapping
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DIY Spectrometry

.. to identify unknown materials
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Many other community
activities.




But we are geeks. We
don't need the threat
of human extinction so
we can play with things.




Indoor Air Quality Mapping




Hydrogen Sulfide Sensing
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How to make your own

Both of these tools are currently in the early stages of developm{
be found at the links below. There are two different tracks, one
sensor with an arduino board and the other utilizing photograph|
halide based on research done on H2S at volcanoes.

Framing the Pro n
Basic Information on Hydrogen Sulfide

Sulfide Monitorir

Arduino and Industrial H2S Sensor
Prototype H2S Sensor
Temperature and Humidity Sensors to Correct H2S

Arduino + Fig drogen Sulfide Sensor

Photographic Paper for H2S Sensing
Sulfide T ng with Black and White Film
Sulfide Dosimeter

Sulfide Tarnishing Silver




Air Quality Egg

® Community project to monitor air quality
® Designing their own hardware

® |nternational network of contributors

® Kickstarter campaign aimed for $40k, received >
$ 100k

® First-gen devices shipping in a few weeks
(days?)

® 800 sensors:a lot. But: not enough for
comprehensive coverage.
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And many more. Lots
of new community
activity.




The nature of such
community projects

® Science perspective:VGI, Citizen Science,
Participative GIS, ...

® Many of these models make a distinction between
degrees of participation

® aka '[he Scientists” and "The Participants”

® The reality is: Scientists are just people.

® And:a lot of people can do pretty amazing
things.
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In the olden days, such science was always done by
"the people”.

We are returning to this model.

With a big qualitative difference:

Thanks to the Internet we
can easily collaborate.

The Air Quality Egg has contributors all over
the world.

Many of them specialists: engineers, scientists,
software developers, ...




The Internet allows
Participation at massive

scales.

Cosm: many thousands of users and an
archive of 70,000 sensor data feeds.




So let's gather some
data.

What can we do with it!?




Data visualisations!?
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Can we build a public weather

service!
Oh wait, it exists.

The Weather Underground.
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What else can we do!

® Can we build a home energy use
monitor that models national usage at
postcode resolution!?

® How large can such projects become!

® Can we cover the globe!
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How can | set up my
own community
project!?

Little shared knowledge exists.

Some practitioners share their
experiences online.




Many pitfalls. Just to
mention a few:




Accurate sensing is
actually really hard.

® Often good devices are too expensive.
® This may change over time...

® What to measure?! "Air Quality" can mean
very different things.

® Sensor setup is just as important as the
device itself.

® This is why "professionals” snub DIY
projects.




Can we find 2 middle
ground?

A solid but simple theoretical
foundation, then open
participation?




There are no good

manuals for DIY sensing.
Pls write one.

Design Patterns for
DIY sensor projects?




There is no strong public
culture of DIY sensor

monitoring.
Not a lot of people know how to do it

well.
But there's lots of interest now.

Let's build the culture.




