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Content:

- From Citizen to Researchers
- Our journey of sensor development
- Where we are today
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Citizen Science is about:

- Raising awareness

- Engagement

- Learning experience
- Variety of use cases
- Transparency
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e0e ‘/“‘ (&) Smart Citizen Onboarding X “'\\\ \ !

& C | & Secure \ https://onboarding.iscape.smartcitizen.me/wizard/landing?lang=eng Q

INTRODUCTION STEP #1

O
o | ISCAPE

Welcome to the iISCAPE Citizen Kit!

Let's get you set up with a Smart Citizen Kit, and sensing in no time!

( Continue In English )
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- Raising awareness

- Engagement

- Learning experience ‘
- Variety of use cases

- Transparency

Easy to come aboard
Data ownership
Flexibility

Openness

Sense of community
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Researchers need:

- Scientifically validated instrumentation

- Reproducibility

- Openness (sometimes they don’t know that)
- Cost efficient

- Autonomy
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Smart Citizen Docs X [iSd

@ Welcome

c @ @ @ https://docs.smartcitizen.me

* L INDO®O®Q % o EmH =

@ Smart Citizen Docs

Main  Sensor Platform  Sensor Analysis Framework ~ Guides  Usecases  Legacy Hardware

Main Table of contents
Welcome!

Welcome Sections

Smart Citizen Kit v Components

Smart Citizen Station v @ Anote about versions Hardware

Firmware Firmware

FAQ o Guides

Troubleshooting o | ISCAPE Open Source

The new Smart Citizen Kit and the Smart Citizen Station development has been developed as part of the iISCAPE

project under European C ‘s H2020 Prog under Grant Ag No. 689954
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Our journey of sensor development
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Researchers

We are here
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Define Release Repeat




-0 .
o'[ISCAPE Our journey of sensor development




B O

Light

Temp and
Humidity

Car
Exhausts

URBAN
SENSOR
BOARD
SCK 2.0

smartcitizen.me

® <

Noise

L[]

Barometric
Pressure

Dust
Particles

E-

Our journey of sensor development

<) :
- e
: . Temp and
S Humidity
- Wi i. T2
=4 ‘\) -:c
_55 S uvhg::l'& . . Pregsure
9 S ' il
Wy . N & o5
¥ Light
(sc) soaro:
SCK2.1.
smartcitizen.me




-0 .
o'[ISCAPE Our journey of sensor development

Measurement Units Sensors
Air temperature °C Sensirion SHT-31
Relative Humidity % REL Sensirion SHT-31
e s @
Noise level dBA Invensense 1CS-434342 © o = Lo R
) 'g: ] \.)Q
' . Tempand -
8 T Humidity
Ambient light Lux Rohm BH1721FVC 1. 3 Ll
13 i’ ] e
"\,,.;‘,!, ) e..@;
AirQuality . . Pressure
Barometric pressure Pa NXP MPL3115A26 i
' URBAN Light *
S)gomey
Equivalent Carbon Dioxide ppm AMS CCS811 5

*®  smartcitizen.me . @

Volatile Organic Compounds ppb AMS CCS811
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Our journey of sensor development

Measurement

Carbon Monoxide

Nitrogen Dioxide

Ozone

Gases Board

Temperature

Gases Board Rel.

Humidity

PM1

PM 2.5

PM 10

Units

ppm

ppb

ppb

°¢

% REL

pg/m3

Hg/m3

Hg/m3

Sensor

Alphasense CO-B4

Alphasense NO2-B43F

Alphasense 0X-B431

Sensirion SHT-31

Sensirion SHT-31

Plantower PMS5003

Dual System

Plantower PMS5003
Dual System

Plantower PMS5003
Dual System

Component

Gas Sensor Pro
Board

Gas Sensor Pro
Board

Gas Sensor Pro
Board

Gas Sensor Pro
Board

Gas Sensor Pro
Board

PM Sensors
Board

PM Sensors
Board

PM Sensors
Board
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Analysis
Framework

Onboarding app

Virtual Living Lab

Smart Citizen Website and App
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Our journey of sensor development

The importance of data analysis:

- Low cost sensors are useless
without algorithms

- Understand sensor behaviour

- Improve measurements

- Understand how to deploy
the sensors

Open framework for sensor data analysis

B L8~ ucsaemeny

“ C | © calnost SASA oo NICS-Antysis-v0. 1 Dyres Q
T JUPYTET  MICS-Analysi-v0. 1 Las Creckoset: an hour a0 hraaved changest LT
fle B Vew et Cot  Werewd Widgets el Tand g (Pen2 O
B ¢ 208 92 % 1B C Com 1 =
Correlation '

1a [13]1 datf cedraw(b):
morgediata = pd.mecge(coadings (A _kit.valve]. 1001, (A _sensors.value,) |, readings|s Ait.vales
Qlear_owtputi)

dlolatplod

df = pd.Datarrase()

A * A _sensors.value + = o+ A KIL.valee

3 * 3 sensors.value ¢ - & 3 kit.valse

df[A) = mergedData.tloc|s,¥)

df[D) = mergedData.iloc]s,i}

so8 .m0t (foat_soalesi.))

ANEL JOLMPLOtIA, B, Satasdl, kind="reg’, color="b", slae=ll, scatter kwes{"s"y #2))1

er = list|de.corz( 'peazece’){list(dd.colume)[0]))(-1)
print (‘Pearstn correletios conflicients * + str(pearseadorr))
PEANT (TCoaffiolent Of Gelersination X'y & SLU{PEArSIOCOIT*Paarsoncorrs))

’ plot

fig = plt.figure(Ligelre~(is, i3))
ax = fhgadd suplond, i)
Ax.plot(df, linewidthel, alpdasd.%)
ax.legend(list(df . columns))

# molling correlation

POL1 = margeddata. Aloat 1, 0], roliing (i) 0T (mergedSata, lool 1, i)
axi = fig.add sebplot(2, 1,2, sharex=ax)

axl.plot(roll, lisewidthe?, alpha=d.d)

pltuylis(-i. 0000



https://github.com/fablabbcn/smartcitizen-iscape-data
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https://www.seeedstudio.com/Smart-Citizen-Starter-Kit-p-2865.html

sMmAarT B
CITIZEN

SMART
CITIZEN

KIT

smartcitizen.me

SMART CITIZEN KIT
To start, please visit:
START.SMARTCITIZEN.ME
Your kit's setup WIFl is:

SMARTCITIZEN /.7B3
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Where we are today

Dissemination:

- Special Issue on Open-Hardware
for Environmental Sensing and
Instruments

- Evaluation of particle
size-selectivity of optical low-cost
particulate matter sensors

- Online web documentation

—

HardwareX 6 (2019) e00070
Contents lists available at ScienceDirect

HardwareX }’(

journal homepage: www.elsevier.com/locate/ohx

Smart Citizen Kit and Station: An open environmental
monitoring system for citizen participation and scientific
experimentation

)

Guillem Camprodon®, Oscar Gonzalez?, Victor Barberan ?, Maximo Pérez ", Viktor Smari?,
Miguel Angel de Heras", Alejandro Bizzotto®

*1AAC—Fab Lab Barcelona, Spain
© Freelance Consultant, Spain

ARTICLE INFO ABSTRACT

Article history: In the past years, multiple research projects have explored the potential of low-cost envi-
Received 15 February 2019 ronmental sensors for urban air pollution monitoring. However, each project has taken its
Received in revised form 3 June 2019 own independent and in many cases, fully or partially closed approach. We present the
Aocepted 27 Jiune 2019 Smart Citizen System, a flexible, easy and fully op i moni-
toring solution for particulate matter, carbon monoxide, nitrogen dioxide, noise levels,
st sensors in recent years has been generally
ce and educational activities, where the pri-
leasurement process and raise awareness of
licated scientific approach, where the main
‘ost sensing technologies. The Smart Citizen
to fulfil both needs by providing an extend-
§ based on the same core components. With

Welcome! Toleofcontents

Sea I: the Smart Citizen Kit, intended for citizen

—

rt Citizen Station, designed to serve as a more
sors. The design is based on the principle of
re components such as a dedicated storage
he core system bases its sensing capabilities
to provide a robust framework for environ-
lything open, from the hardware to the soft-
algorithms, we hope others might find it
e to focus on their project particular needs
lound-up.
This is an open access article under the CCBY
ttp: //creativecommons.org|licenses/by/4.0/).
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Back to Smartcitizen.me

Welcome to the new Smart Citizen forum! 4=

allcategor\es»‘ (=1L Latest  Top

Category Topics Latest

Hardware 70 SCK 2.1 BOTH online AND NOT-connected 3

W Hardware 5h

Examining Bedroom Conditions

Uncategorized 4 O 1

Topics on't need a caf o any other 1d
existing
Map location changes 2
19 Interface 1d
means to intel > d
M sck configuration B Web Bugs B Web Wish List Unit failure suffering from weather?
W Hardware 1d
| Sensors 45
Comments about sensors SCK 2.1-TVOC and EC02 (CCS811) 3
 Sensors 2d
General 73
General topics about the Smart Citizen project . 2 " &
Alternative web site to upload SCK datas 3
) ) @Y’ WuGeneral &d
Firmware 31
The softwa art Citizen Kit: Arduino and more
s s G it Where to buy SCK 2.0? 9
= " ¥/ W Hardware
Development Insights 12
We m the Smart Citizen team on hardware and
e dobanant i New Firmware (0.9.6) released 3
T Firmware od
Site Feedback 4
Discussion about th ization, how it works, and ) My SCK doesn't appear on the web 1 B
how we can improve it Interface 10d
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