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Why Geosensors? 
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What about Citizens? 
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Three approaches for geosensor networks

• Authorities  => high standards (WMO, 
OGC), high costs, low numbers 

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

• Citizens => low costs, citizen science



#CITIZENSCIENCE



Is Wikipedia Citizen Science?
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What about OpenStreetMap?
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Lessons learned from VGI 



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)



OpenStreetMap
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Humanitarian OpenStreetMap Team
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CITIZEN SCIENCE



Citizen Science (observations)



Citizen Science (observations)



Citizen Science (observations)

- Smart bird feeder  „birdiary“
- Camera + species recognition (AI)

- Scale
- Movement sensor
- (Raspberry PI based)

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

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


Citizen Science (observations)



Citizen Science (observations)



Citizen Science (biodiversity monitoring)



Citizen Science (biodiversity monitoring)



Citizen Science (classifications)



Citizen Science (interpretations)
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Citizen Science (Gamification)



Citizen Science (measurements)



Citizen Science (with sensors)



Citizen Science (platforms)



Citizen Science (platforms)



CITIZEN SCIENCE
M. Haklay (2011)



EMPOWERMENT







senseBox 
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senseBox 



Tagesordnung

• Vorstellungsrunde
• Projektvorstellung / Arbeitspakete
• Projektmanagement / Zeitplan
• Verantwortlichkeiten
• Kommunikation
• Vorgaben
• News
• Präsentation openSenseMap (Marc&Christoph) 





Visual Programming (Blockly)



Visual Programming (Blockly)





openSenseMap interpolation



openSenseMap interpolation



openSenseMap

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



openSenseMap: SensorWiki 
(sensors.wiki)



openSenseMap: SensorWiki



openSenseMap: SensorWiki



2. a) openSenseMap: SensorWiki



senseBox Microcontrollers

senseBox MCU
• Arduino SAMD D21
• 5x I2C-Anschlüsse JST
• 2x UART/Seriell JST
• 3x Digital/Analog JST
• 2x Xbee Port
• IMU-Sensor 9 Achsen
• LEDs, Knöpfe
• Seperater Stromanschluss

senseBox MCU mini
• Arduino SAMD D21
• 2x I2C-Anschlüsse 

QWIIC, verkettbar
• 1x UART/Seriell
• 1x Digital/Analog (2 Pins)
• 1x Xbee Port
• RGB-LED 
• SD-Slot

senseBox MCU ESP 
• ESP 
• 2x I2C-Anschlüsse QWIIC, 

verkettbar
• 1x UART/Seriell
• 3x Digital/Analog
• 1x Xbee Port
• WiFi 
• RGB-LED 
• SD-Slot
• Laderegler
• Schalter/Knöpfe



-  XBEE-Standard
- Lora
- NB-IoT
- (GSM)
- Bluetooth…

Data transfer 



senseBox mobile Data logger
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senseBox 
vs 

meteorological station 

sensebox

On average
the difference < 1°

senseBox temperature 
air flow simulation

senseBox mobile Data logger





senseBox bike

- Ziel: Mobilitätswende
- Zielgruppe: Städte
- Datenbasierte Fahrrad-

infrastrukturmaßnahmen
- Erschütterung, Abstand zu 

Autos, Feinstaub, Temp(o)



senseBox Sensors
• Temperature
• Rel. humidity
• Air pressure
• Illuminance
• CO2-concentration
• UV-Intensity
• VOC
• Particular matter  (PM10, 

PM2.5, PM 1)
• loudness
• …



3. a) Open Photonics Network
 MyBadges  in openSenseMap



CITIZEN SCIENCE
as a tool / method / accelerator for 

DIGITAL LEARNING



DIGITAL LEARNING
as a tool / method / accelerator for 

CITIZEN SCIENCE



Thank you for your attention!

Thomas Bartoschek
@thomas_barto
barto.io

www.sensebox.de
@sensebox_de
FB/sensebox.de
github.com/sensebox


