
Participatory Air Pollution Monitoring Using Smartphones
David Hasenfratz, Olga Saukh, Silvan Sturzenegger, and Lothar Thiele

Computer Engineering and Networks Laboratory, ETH Zurich, Switzerland

{hasenfratz, saukh, thiele}@tik.ee.ethz.ch   ssilvan@ee.ethz.ch

Goals

Air pollution in the city of Zurich

Increase public

awareness of urban

air pollution

Involve general public

into environmental 

monitoring

Improve temporal and

spatial resolution of

current air pollution maps

Ozone concentration levelsParticipants of a �ash mob

RTD 2010

Technische Informatik und Kommunikationsnetze

Computer Engineering and Networks Laboratory

OpenSense RTD 2010

Autonomous Sensing

Sensor box with low-cost sensors

Five sensor boxes on top of trams

Data collection using mobile sensor nodes 

on top of trams:

Provides initial coverage of 

the area of interest

Data collection using o�-the-shelf 

smartphones:
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The average citizen senses 

the air she breathes

Participatory Sensing

Low-cost ozone sensor connected to a HTC Hero
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Pollution Measurement [ppb]

Response curve is quasi-linear with respect to the ozone concentration

2cm

Ozone sensor

Tin dioxide ozone sensor:

Ozone Sensor

Settings

Support High Data Quality Measurement Campaign

OpenSense Zurich Website: http://opensense.ethz.ch                   OpenSense Zurich Data: http://data.opensense.ethz.ch

Main menu CalibrationSensing

Users must assume a certain data quality:
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depending on motion speed

Calibration procedure:

E�ect of mobility on sensor readings:
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Air �ow generated by a fan in�uences the on-board temperature

Measurements near a reference station are used to update calibration

Overview Close-up view

Ozone pollution maps with high spatial 

resolution:

Air pollution monitoring in an urban area:
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(SNO2) layer depends on the 

ozone concentration
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Current draw of the ozone sensor over time
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2.74 ppb when compared to high-quality 

stations
�������������������������������������-

mum error of 14%


