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Opportunities of Citizen Science in Monitoring

Summer School Energy, Luneburg, 30.08.2023
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IBM strives to combine accurate weather data with mdusf

leading science and technology to better inform consumers
daily actions and support smarter decision-making for
businesses.

\]/ Weather impacts you \]/ Democratizing weather \]/ Weather solutions \J/ Weather on IBM Cloud \J/ Customer success stories

Weather impacts everything, including you

Universal and powerful, weather has a serious effect on people’s emotions and behaviors. From As part of IBM’s commitment to being essential, we are focused on using our knowledge, scale,
food and clothing choices to taking shelter after a tornado alert, millions of decisions are made technology and trust to advance the science of accurate weather forecasting and help people
every day based on the weather. everywhere make better decisions
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Qualidade do Ar -

CETESB - Companhia Ambiental do Estado de Sao Paulo

- |
Ar Qualidade do Ar » Rede Automatica
Mapa de qualidade do ar: RMSP - Interior e Litoral | Dados horarios | Resumo da ultima hora |
Boletins diarios: Resumo do dia - Por poluente | Configuracdo e localizacdo das estagbes
Regido Metropolitana de Sdo Paulo
25-11-2016 06:00 Clique no ponto para obter informagdes da estacdo desejada
Condicdo atual da RMSP - - Santana
Qualidade = g Cerqueira César
A qualidade refere-se a estagdo com o Senhora.do
indice mais alto na RMSP
| Efeitos d salide | .
‘llﬁdc | P Guarulhos - Pimentas
Pico do Jaragua 0 | ® Guarulhos - Pago Mun,
[ Como proteger suasatde | Marginal Tieté - Ponte dos Remédios- @ ) . o~
== C co ® 0 L/ e Itaim Paulista
Previséo meteorolégica diéria Carapicuiba ¢ @ / rque D. Pedro
FAVORAVEIS a dispersdo dos poluentes: cid.U F‘lrlh"?l - @ @
Diéxido de Enxofre, Particulas Inalaveis, Signlu-t S Tpen P 2 o
Particulas Inaldveis Finas, Di6xido de Tabodo dasSerra N N —
Nitrogénio, Monéxido de Carbono e Ibirapuera L ] f o
FAVORAVEIS para Ozdnio. Congonhas ® @ & va
Santo A o g André - C
S to Amaro cipal
Capao Redondo ® T Jré-'r:—' r”:r.in do do Campo
Interlagos ~ ) i i ‘
[ L 4 S. Bernardo do Campo-Centro
Acessfnfgr‘}]é?z Estt:éoles ol Grajau - Parelheiros L \
Diadema
qualidade ® N1 Boa N2 Moderada N3 Ruim ® N4 Muito Ruim ® N5 Péssima
indice 0-40 41-80 81-120 121 - 200 > 200 O Sem dados

Entenda o indice de qualidade do ar
Veja aqui como estd a qualidade do ar em todas as estagbes




"));-) Three approaches for geosensor networks

* Authorities => high standards (WMUO,
0GC), high costs, low numbers

* Businesses (for Authorities)=> high costs,
Smart City applications

 Citizens => low costs, citizen science
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‘»));-) Is Wikipedia Citizen Science?

& Nicht angemeldet Diskussionsseite Beitrdge Benutzerkonto erstellen Anmelden

Artikel  Diskussion Lesen Bearbeiten Quelltext bearbeiten ~Versionsgeschichte | Wikipedia durchsuchen Q

Koordinaten: 49° 54’ N, 10° 54’ O | & | ’

Bamberg

Die freie Enzyklopadie

o€ Der Titel dieses Artikels ist mehrdeutig. Weitere Bedeutungen sind unter Bamberg (Begriffsklarung) aufgefihrt.

Hauptseite

Themenportale Bamberg (mittelalterlich: Babenberg, bambergisch: Bambérch) ist eine frankische kreisfreie Stadt im bayerischen Regierungsbezirk Wappen Deutschlandkarte
Zutalliger Artikel Oberfranken und Standort des Landratsamtes Bamberg. Sie ist die gréBte Mittelstadt Bayerns, Universitéts-, Schul- und Verwaltungsstadt, Sitz

Mitmachen eines Oberlandesgerichtes und der Generalstaatsanwaltschaft Bamberg, wichtiges Wirtschaftszentrum Oberfrankens sowie Sitz des

) gleichnamigen Erzbistums. Das bekannteste Bauwerk ist der viertirmige Bamberger Dom, einer der friheren Kaiserdome.
Artikel verbessern

Neuen Artikel anlegen Die Stadt ist in der Landesplanung als Oberzentrum des westlichen Oberfrankens ausgewiesen und z&hlt zur Metropolregion Nurnberg. )
Autorenportal Bamberg hat rund 77.000 Einwohner und ist damit die groBte Stadt Oberfrankens, die Agglomeration hat rund 117.000 Einwohner.[3! 5
Hilfe
Letzte Anderungen Die Altstadt ist einer der gréBten weitgehend unversehrt erhaltenen historischen Stadtkerne in Deutschland und seit 1993 als Weltkulturerbe in

die Liste der UNESCO eingetragen.!] Dariiber hinaus ist Bamberg tberregional bekannt fiir seine vielfaltige Biertradition ebenso wie fiir die [ o
Kontakt e
Spenden traditionellen Gértnereibetriebe mit groBen Anbauflachen inmitten der Stadt. ‘ ‘

Basisdaten
Werkzeuge Inhaltsverzeichnis [Verbergen] Bundesland: Bayern
Links auf di Seit i
inies adl dlese Selle ey Regierungsbezirk: Oberfranken
c:g;:(‘gges”eﬁgn 1.1 Geografische Lage
; Héhe: 262 m 0. NHN

Spezialseiten 1.2 Ausdehnung des Stadtgebiets - ,
Permanenter Link 1.3 Stadtgliederung Flache: 54,62 km
Seiteninformationen 1.4 Klima Einwohner: 76.674 (31. Dez. 2020)[1]

Artikel zitieren 1.5 Schutzgebiete Bevodlkerunasdichte: 1404 Einwohner ie km2



1)+ What about OpenStreetMap?
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4));-) Lessons learned from VGI
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‘»));-) Lessons learned from VGI

* OpenStreetMap launched in 2004

* Criticized by authoritites for a long time
(and still)

* Very relevant for science
* Very useful and powerful
* Impact! (Humanitarian OSM-Team)
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4));-) Humanitarian OpenStreetMap Team
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"));-) CITIZEN SCIENCE
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.,));.) Citizen Science (observations)

Presse Infothek Newsletter Shop NABU-Netz DE |EN [Suche B
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e By .-

Mehr aus dieser Rubrik - v,

) Vorlesen

DOWNLOADS
Stunde der Gartenvogel

Flyer und Meldebogen 2023
PDF (0.4 MB)

Die groRRe Vogelzdhlung
Zahlhilfe 2023

Vogelin der Ndhe beobachten, an einer bundesweiten Aktion teilnehmen und dabei tolle Preise gewinnen - HERICERE)

all das vereint die ,,Stunde der Gartenvégel“. Jedes Jahr am zweiten Maiwochenende sind alle
Naturliebhaber*innen aufgerufen, Vogel zu notieren und zu melden. Nachster Termin: 10. bis 12. Mai 2024.

SEses sclitsnaan Shpaa s



'»));-) Citizen Science (observations)
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«»));-) Citizen Science (observations)

- Smart bird feeder ,birdiary”

- Camera + species recognition (AI)

- Scale

- Movement sensor
- (Raspberry PI based)

https:/ /wiediversistmeingarten.org/ view /station/62e67d48-9a0b-4{9f-abbe-4547c2e2f5bd



https://wiediversistmeingarten.org/view/station/62e67d48-9a0b-4f9f-a6be-4547c2e2f5bd

1):% Citizen Science (observations)

Che New ork Times

EUROPE KREFELD JOURNAL

The German Amateurs Who Discovered ‘Insect Armageddon’
By SALLY McGRANE DEC. 4, 2017 o o @ o D

RELATED COVERAGE
y x Trillions of Flies Can't All Be Bad
S\

P‘, —ry Nov.13,2017
\

Opinion | Editorial
Insect Armageddon oct 25, 2017

Can You Pick the Bees Out of This Insect

Lineup? serr 11,2017

Thomas Horren, a member of the Entomological Society Krefeld, collecting beetles from a soil sample.
Gordon Welters for The New York Times



«»));-) Citizen Science (observations)

Monitoring biodiversity Change through Citizen
Science

Short description

Biodiversity change is one of the biggest challenges facing mankind. To understand
the complex patterns of this change, ecologists are dependent on the availability of
monitoring data and the development of statistical tools to analyse these data. For
most organisms, the available data that can inform on past trends are a heterogeneous
mix of data types of varying accessibility.



"));-) Citizen Science (biodiversity monitoring)

@ 85 m

==

iNaturaIiSt e Explore  Communityv  More v

Keep Track

Record your encounters with other organisms
and maintain life lists, all in the cloud.

Crowdsource Identifications

Connect with experts who can identify the
organisms you observe.

Learn About Nature

Build your knowledge by talking with other
naturalists and helping others.

Nature At Your Fingertips

L)
|\,

Log In or Sign Up

6,801,431

People Signed Up

SIGNUP ® MEET ©®

Create Useful Data

SPECIES

Monarch SPECIES NEARBY

Help scientists and resource managers e . . P shn rrancisco AcHiEvemEnTs

understand when and where organisms occu =
e AP SURVEYOR

Become a Citizen Scientist by iNaturalist

Find a project with a mission that interests yo

b sricsoces ¢
start your own. Get outside, explore, and learn r ‘ ‘ ‘ ‘
about the nature all around you! g

A S 0 ‘
un a bloblitz e -

Hold an event where people try to find as man}
species as possible.



"));-) Citizen Science (biodiversity monitoring)

Nature At Your Fingertips

Keep Track Create Useful Data
— )
== Record your encounters with other organisms =9 Help scientists and resource managers
=
and maintain life lists, all in the cloud. understand when and where organisms occur.
Q D Crowdsource Identifications é l Become a Citizen Scientist
Lm Connect with experts who can identify the OO Find a project with a mission that interests you, or
organisms you observe. start your own.
@ Learn About Nature )) Run a Bioblitz
\z’ Build your knowledge by talking with other Hold an event where people try to find as many

=

naturalists and helping others. species as possible.



9 Citizen Science (classifications)

Few have witnessed what you're about to see

Experience a privileged glimpse of the distant universe, observed by the Sloan Digital Sky Survey and Hubble Space Telescope

Classify Galaxies

To understand how galaxies formed we need your help
to classify them according to their shapes. If you're quick,
you may even be the first person to see the galaxies
you're asked to classify,




‘»));-) Citizen Science (interpretations)
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«»));-) Citizen Science (Gamification)

27



‘»));-) Citizen Science (measurements)

@5 THE GLOBE PROGRAM

The Next Generation of Climate
Scientists in Peru

Students from the National Agrarian
University-La Molina, interested in the
Student Climate Research Campaign
(SCRC) and the 2013 GLOBE Leaming
Expedition, have worked hard to
disseminate the SCRCin Peru and to
consolidate their knowledge and
research skills. They built build
instrument shelters out of wooden

14/72 <A prev|next»
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'»));-) Citizen Science (with sensors)
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WELCOME TO THE ZOONIVERSE

'»));-) Citizen Science (platforms

People-powered research

FEATURED PROJECT

83.171.030



'»));-) Citizen Science (platforms)

Birger ...
o O

schaffen

wissen OO Mitforschen Blog Citizen Science  Uber uns

Die Citizen Science Plattform

Projekte entdecken

Sammler- oder Spielertyp? Berlin, Bamberg oder bundesweit?
Hier gibt es alle Citizen Science-Projekte im Uberblick.

I Themen v | I Ort v |

D Fur Kinder geeignet

|:| Auch abgeschlossene Projekte anzeigen

Die Wanderung des Admiralfalters Sample das Saarland Clusterkopfschmerzen erforschen
Hebe den mikrobiellen Schatz im Saarland (CLUE)

Admiralfalter wandern ahnlich wie Zugvogel und leiste einen Beitrag zur Erforschung mit App

jeden Herbst in den Stiden? Meldet eure neuer Medikamente. Mit dem Leidest du unter Clusterkopfschmerzen oder

Sichtungen und helft dabei, die Wege des Probensammel-Kit ausgestattet, kann sofort Migréane? Beteilige dich jetzt an einem

- e e e

S — e — M— S —




M. Haklay (2011)

‘»));-) CITIZEN SCIENCE

Level 4 ‘Extreme’

Level 3
‘Participatory
science’

Level 2 ‘Distributed
Intelligence’

Level 1
‘ ‘Crowdsourcing’

A

» Collaborative Science — problem
definition, data collection and analysis

» Participation in problem definition
and data collection

» Citizens as basic interpreters

» Citizens as sensors
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Zoe Romano
’ @zoescope ( Folgen > v
citizens without data have an opinion,
citizens with data have evidence

@MakingSenseEU @marabales
#citizenscience #SociallnnovEU #Grassroots

& Original (Englisch) ibersetzen

13:19 - 28. Nov. 2017 aus Lissabon, Portugal

22 Retweets 37 ,,Geféllt mir“-Angaben . @ @' @ G- ﬁ, @ b @

O 2 T 22 Q a7 ™M
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4));-) Visual Programming (Blockly)

eBox: sketch_Nan,

I\ @ {} Arduino Quellcode

Blécke 6ffnen i Blocke speichern ﬂ Code speichern B Alles Loschen

senseBox Sensoren #include <SenseBox.h>
senseBox Ausgabe Arduino Fiihre zu erst aus: HDC100X hdc;
I Logik OpenSenseMap shield("BoxID");
Arduino Endlosschleife:
B ~ id setup() {
Schleifen %) wenn "und ~ | vor P
I = Temperaturn und Luftfeuchte Sensor €53 @ Temperaturn und Luf ¢ hdc.begin();
I Mathematik Messwert: Messwert: [l 3 . N
! shield.beginWiFi("NET_ID","PW");
I Text mache (' WLAN Shield ¥
. Passwort (@1
I Variablen void loop() {
) NetzwerkiD (5[] if (hdc.getTemp() < 4 & hdc.getHumi() > 80) {
I Funktionen =1 BoxID | shield.uploadValue(hdc.getTemp(),"ID1");
g /A ID_1 (BXD Temperaturn und Luftfeuchte Sensor shield.uploadValue(hdc.getHumi(),"ID2");
Ingang/Ausgang . //kein Sensor an Port 3
Messwert: .
. //kein Sensor an Port 4
Zeit ID_2 (A3 Temperaturn und Luftfeuchte Sensor //kein Sensor an Port 5
I Audio ESSTERA Luftfeuchtigkeit + }
ID3 (k)
I Motoren ID_4 (173 ¥
I Kommunikation 2105

< > Blocke XML




4));-) Visual Programming (Blockly)

Arduino run first:
Arduino loop forever:



»'» openSenseMal 10412 senseBoxen
VS A0P P 11703046669 Messungen

Boxen und Orten

@ Erkunden & Interpolation & Datendownload

YFilter

@ Info © Spenden @~

- D I e
ov
€9n Aalborg Q a
53 Latvia
+ RcarsTib Halmstad Kalmar ; Jelgmialy
iepaja
- 3 .
4:2 Helsingborg y !
= . ils
Denmark | Klaipéda w
22 E
Esbierg Odense Copeni Lithuania
Newcastle -
upon Tyne Kal
N. IRE ; l."Q
—y T \ 15\. e \ Kaliningrad Vilnius,
H, United A 4 ¢ Barysaw
=, Isle of Man - Rostock ¢ o
Kingdom “x 3 ) lda
- MS\/ 39 12{ a Hrodna >
remerhaven [ .
y 4 46 s Grudziadz =
land (25 &"““‘“ st W  Hambirg bl : \a ) Belarus
¥ S - W32 sgl\: Bnga Lo senseBox hangt auf Héhe 220cm an der Nordseite einer
\20 N, & Gartenhitte aus Holz.
ke 0 1 U senseBox is mounted 220cm above ground at the north side of a
ND 4 5 67&% 55 wooden garden hut
WALES Q"‘c\ﬁ 2 < Magdeburg Cly = P d Pinsk Mazyr g .
The e Zweh@a olan Brest 3
Oxford lands@™, 11658 263 40—{*
Cardift. y " 4 431;_ Vi Gattingen
20 35 “@ 2y v ‘-» [ o 4§ Temperatur e
Calais @ ) 4 ﬂ@)‘l Germany Jena uy ,‘5\-
Exeter s o= e 96 1 Q Lutsk e 12.94°C vor einer Minute A
Belgiu_‘ﬁ ] o 7 4
oblenz Gliwice Q
X 4 Prague p,rgybice 1 oyw o
c \ F rt Plzeh é & f)l ot [ Zhomy © Was ist Temperatur?
/ 6 y Luxgmbo 2, N %@ “m Czechia Lw@_ Ternopil
. @awe Reims 1 s Zlhzmna s A Vinrytsia
£r3ey, ’Fi W ek \ RE‘""” ¥ A ano-Frankivsk s B ; <
33 A Sluugav g . & 2]
. Paris 4 S\r;\?’g 4 Q . y 16 51ovakia
rest 5
. Troyes 99 - ﬁ‘ Linz hna Chernivisi 04 S | he
©® & .- : ) © M@L (& o R Ltz
France ) Sa‘lP“'gesﬁ ) - @ el N2l ocen " BaiaMare Eatorofy
Togrs Difon 48 ria 5 \ .
Nantes ’ I ) o m zio\ e
6 2 ';63 : figay @ g ‘\ | | ™
= s_wnzerland } BW Klagenfurt _\f8% 0 3 &? Bacsu q o 180 N
Geheva ?9& S Szeged - ) o 5 160 ‘
Q Tl * 1 . @ Im_nm ¥ ‘ﬁvenia " o Q,R ,(5\.‘ ;\ 1404 1
0 yon = &4 T8 y < Ti ra y £ i)
(25 Milan € ‘:> Venice adRB> g s o g omania ; § o
4 . . . 10.0
ey @ /\ca Piijedor~~ 8.0
aaux arma B2 K ¥ Belgrade g : T T T )
poc Ro ° 3\» ) 315\'_— s B rest 18.9.2022 00:00 19.9.2022 00:00
: G ) T Zadar. Bosniaa bia 3 (40 -
W san % Herzegovina > Constanta
T Montpellieggm. Mom@ ‘g m tooox s
Oviedo: e} - barsellle Mostar & Ni& Pleven
3 R ¥ Velikogh &
Q Pamplona (1\5 Mont i Buls g = @ rel. Luftfeuch e
3 v Rl ontenegro-+ ul rel. Luftfeuchte
e Andéiza Italy Pescara g X Ko@? ?Q 9 Burgas
50 mi Piaccio ﬁ (9< 81.27 % vor einer Minute Vv



,’)" pensS M 9373 senseBoxes. @Explore @ Interpolation  YFilter & Data download

Futurium Falvrad senseBox #30

0 cm: e b 5 m x ;:;” i o ‘-.. » ‘ MEN
< ‘ \ “Lgﬁg \ j < ‘i QQ g s a9 ';’: ® \
N o \ ":::.\" ey t . o B i s ' .
. ‘" et D SO KA Freieghand

Landschaftspark Hollsodeestrads

/
P o "»‘u'-"»'-‘:“ .e‘/“

8
: @ | |
L/ san’-m " - y 2
SRR : ez
N\ e Q@ Q
¢ T -
‘ ‘;" A ARNIMKIEZ g ) \
LEOPOLOKIEZ
GESUN UNNEN \ 3 8 i
3 %
%

S

i | "“‘\a@j

BN
»

- PRENZLAVER
() @
= BERG p s

+ KOLLWITZKIEZ . 7

@
Ve :’/ N
9/ /

Q

@,

ah

Weletveran,

© o ¥-m =@
Turmatrage N -
Turmatrate ® % SPANDAUER d &' *
a Dhelts y o VORSTAOT BARMIMINTE? \
| B At-Moapy’ “"M Q o ‘w'?g- - °
/ AL R A ¥ X
& “ - L Kiechhet i
e \ e ” oy Ry A -
be - » Berlin w - m
S /
. canonsnauRG + S
l%!f \ Savtngurate }i St Hedwig's *x o'
] T Buearate EISCHERIN \ .
}l @ & rm(&
@, 2@ " g : 8.5 ‘o a
// o= Qe ¢
. p 4
- R v LUISENSTADT

/ﬂ\ NP RN O s A O

WRogister ©About ©ODonate [~ % logih

) Temperatur
6.819153 €C

@ rel. Luftfeuchte
95.230258 %

 Abstand nach links
83cm

 Abstand nach rechts

11em

@Feinstaub PM10
3.900000 €9/mé

@Feinstaub PM25
10.100000 €g/m&

 Beschleunigung X-Achse
18.835938 g

# Boschlounigung Y-Achse
14512695 g

¥ Boschlounigung Z-Achse

20.163086 g

© What is Beschleunigung Z-Achse?

Beschmungung Z-Achseld
s
5 &

amonth ago

amonth ago

2 months ago

2 months ago

a month ago

amonth ago

amonth ago

amonth ago

a month ago

ctmmpes ¢ o0
b .

¢e ¢e ¢e ¢eo ¢o ¢o ¢o e

> 0

W 2OAM e 1200M

+*+ - X 4



A 4

nster, Regierungsbezirk Minster, Nordrhein-Westfalen, Deutschl

500m |

Nid openSenseMap

&

731 senseBoxen

330694839 Messungen

o

@ Erkunden

& |nterpolation

&Fiter M Datendownload @ Info

Interpolation

© Hier kannst du senseBox Messungen visualisieren,
Interpolation wird die Inverse Distangezwichtung (ID
genutzt. StandardmaBig wird fir den Parameter p (Po
Wert 3 genutzt.

Phanomen

Beginn Ende

31/08/2017 10:01 31/08/2017 16:06

Zeitschritte Aufstellungsort

- [ - ) [oweer R

ZellgroBe in km Power

Erstelle Interpolation

Entferne Interpolation



«»));-) openSenseMap

* Ca.12.000 devices on openSenseMap
* >11.500.000.000 measurements
* >50% live



openSenseMap: SensorWiki

? (sensors.wiki)

& Phenomena Vv Sensors Vv Devices v Domains v

Welcome to the
SENPH Ontology Web
Application.

SENPH@ntology

This web application offers a wiki platform
to create and atcess crowd sourced explicit
information about,instances of sensors,
phenomena, devices and domains.

Sensors and Environmental Phenomena Ontology

Get Started

Explore Senph
ontology Web
Application:

1-10 of 10 results

Label % URL Type Verified
Phenomena
1 BMP280 http: .opensensemap .org/SENPH#BMP280 Sensor &
Sensors
2 HDC1080 http://www.opensensemap.org/SENPH#HDC1080 Sensor &
Domains
Devices 3 LuftdatenInfo Device http: .opensensemap.org/SENPH#Luftdaten_Info Device
Reset all filters PM10 concentration http://wiw.opensensemap . org/SENPH#pm10concentration Phenomenon
PM2.5 http: .opensensemap.org/SENPH#PM2.5 Phenomenon
SDSO011 http://wiw.opensensemap.org/SENPH#SDS011 Sensor
senseBox:edu http://wiw.opensensemap.org/SENPH#sensebox_edu Device



.,));.) openSenseMap: SensorWiki

Gerét Allgemein Sensoren Erweitert Zusammenfassung

Wiéhle deine Sensoren aus
Was misst deine Messstation?

co2
Wabhle dein Gerat aus
Was fiir Hardware benutzt du? .
v | Ambient light

€ VEML6070/VEML6070V2 Einheit

400 X : lux v

V)

Box:ed
sensebox:edu senseBox:home LuftdatenInfo CUSTOM Barometric pressure
Q Device ICE

relative Humidity

. e . « ] . Soil Moisture
Dein Gerét ist nicht in der Liste? Fiige es im Sensor-Wiki hinzu um es auf der openSenseMap zu benutzen:

Anleitung

Temperature




openSenseMap: SensorWiki

g M

- ® Azerbaijan
Greece Turkey !

i .

 lraq
Kuwait _
-~ SaudiArabia

0mn (Burma)

Eritrea  Yemep._

Sudan

e mes SRS = )

Letzte Messung: 24.06.20




2. a) openSenseMap: SensorWiki

Letzte Messung: 24062023, 093509 ()
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senseBox MCU
Arduino SAMD D21
5x I12C-Anschliisse JST
2x UART/Seriell JST
3x Digital/Analog JST
2x Xbee Port
IMU-Sensor 9 Achsen
LEDs, Knopfe
Seperater Stromanschluss

‘»));-) senseBox Microcontrollers

senseBox MCU mini
Arduino SAMD D21

2x I2C-Anschlisse
QWIIC, verkettbar

1x UART/Seriell

1x Digital/Analog (2 Pins)
1x Xbee Port

RGB-LED

SD-Slot

senseBox MCU ESP
ESP

2x [2C-Anschliisse QWIIC,
verkettbar

1x UART/Seriell
3x Digital/Analog
1x Xbee Port
WiFi

RGB-LED
SD-Slot
Laderegler
Schalter/Knopfe



‘»));-) Data transfer

- XBEE-Standard

- Lora L¢§\Raw
—~NB-IeT - =
- (GSM) (2 NB-IoT _...

- Bluetooth... ea SR

w Herott :. Telefonica




senseBox mobile Data logger

Snap hook
Active Regular on/off
ventilato battery button
Air
- ventilation
—
o
=
N
|
| & .
8 ] ] Humidity + MCU Mini
I insert / reject Temperature controller
button sensor (at the back)




'»));-) senseBox mobile Data logger

Velocity Magnitude = m/s v /
o 96 193 289 385 4816 /
— L |

senseBox temperature senseBox

air flow simulation v$ .
meteorological station

Temperatur [°C]

Lufttemperatur

Jul 08‘12 00

10108 18:00 1u10900:00
Zeit

On average
the difference < 1°



I"}Z—l—heiss!"
Checkliste Gemeinden

Alle Vorlagentexte, Bilder, Logos etc. finden Sie unter:

Link zu google drive 0.d. e T G—
)

VORBEREITUNGEN o -

Posten Beschreibung -

Kickoff Zustandige Person(en) definieren

Doodle fur Terminsuche ausfillen

Durchfuihrung Kickoff (online)

evtl. Termin mit catta abmachen far
gemeindespezifisches Folgetreffen
Oroanisation Klimacnaziaroana huchen (im lunil hai




‘»));-) senseBox bike

- Ziel: Mobilitatswende
- Zielgruppe: Stadte

- Datenbasierte Fahrrad-
infrastrukturmaflinahmen

- Erschitterung, Abstand zu
Autos, Feinstaub, Temp(o)




‘»));-) senseBox Sensors

* Temperature s
* Rel. humidity
e Air pressure

e [lluminance
 (COZ2-concentration

« UV-Intensity >
« VOC

e Particular matter (PM10,
PM2.5, PM 1)

* loudness



3. a) Open Photonics Network

MyBadges in openSenseMap

Boxes

senseBox am Aasee
Letzte Aktivitat: vor 13min

Box am IFGI v

Register device

Complete profile
information

a Suche [etrl]+ (k]

Measure temperature

Verify E-Mail

Measure air humidity
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CITIZEN SCIENCE

as a tool / method / accelerator for

DIGITAL LEARNING



DR

DIGITAL LEARNING

as a tool / method / accelerator for

CITIZEN SCIENCE



‘»));-) Thank you for your attention!

Thomas Bartoschek sense BOX .,))3;.)
) 4

@thomas_barto

barto.io -
Institute for Geoinformatics
4 University of Mlnster
www.sensebox.de
@Sensebox_de SPONSORED BY THE

FB/sensebox.de

% Federal Ministry
github.com/sensebox of Education
and Research



