
Participant experience in a multi-
sensor personal air quality exposure 

study using low-cost sensors

Johanna Amalia Robinson1,2, David Kocman1, Rok Novak 1,2, Tjaša Kanduč1

16.3.2021 @15:30 online http://indico.ictp.it/event/9532/

1Department of Environmental Sciences, Jožef Stefan Institute, 1000 Ljubljana, Slovenia
2Jožef Stefan International Postgraduate School, 1000 Ljubljana, Slovenia



Time

Data Analysis & InterpretationMulti-sensor Campaign

PM, 
Location,
Temp, 
Humidity

Steps,
Activities,
Heart Rate,

Organic 
chemicals

Location

Activities

Pollutants’ 
Concentration

Statistical 
Models

CO, CO2, VOCs, PM2.5, O3, NO2, 
Temp, Humidity, Air pressure. 

Online Platform

Smart Data Collection

ICARUS portal

Personal exposure reports
Exposure 
Modelling

Exposure 
Assessment

7 EU cities
100 participants/city
Duration: 7 days
Summer & Winter

Time – Activity 
Diary
& Questionnaire

ICARUS H2020 (Integrated Climate forcing and Air pollution 
Reduction in Urban Systems)





Surveys

• Pre- and post campaign
surveys
– Some reoccuring

questions



General ICARUS questionnaires

Questionarres 
& Time Activity Diary

Questionnaires for 
participants/households:

• Sociodemographic
• Time-location patterns
• Medical history
• Type of dwelling
• Living habits (cooking, cleaning, 

ventilating, pets, pollution 
sources...)



Low-cost sensors and big-data

75 participants 50 households
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Participant experience data



Motivation
To help science and society

Interested in the topic

Interested in ones living environment

Curiosity

Possibility to participate

Personal benefit

External motivation

See my open access review paper about motivation etc: Johanna Amalia Robinson, David Kocman, Orestis Speyer & 
Evangelos Gerasopoulos (2021) Meeting volunteer expectations — a review of volunteer motivations in citizen science 
and best practices for their retention through implementation of functional features in CS tools, Journal of 
Environmental Planning and Management, DOI: 10.1080/09640568.2020.1853507

https://doi.org/10.1080/09640568.2020.1853507


Want to see (real time) results

?



But…Agent Based Modelling

Road network

Buildings, land
use

„Human Agent“
Trajectories

AQ data• People are agents that
communicate with each other 
and with the environment

• Input data:

• Behavior patterns for 
population groups

• Road infrastructure
• Use of space
• Spatial AQ model

• Validation using measured 
data



Silicon wristband for organic chemicals 



Smart Activity Tracker Garmin
vivosmart 3



Smart Indoor Air Quality sensor

CO, CO2, VOCs, 
PM2.5, O3, NO2, 
temperature, 
humidity and air 
pressure 



ICARUS Portable Particulate Matter 
sensing device 



Imagine you wanted a portable
high-tech device

What you had in mind What you got



ICARUS Portable Particulate Matter 
sensing device 



Data loss?
• Not a big deal for researcher if one week of

data is missing, but for a volunteer who
participated for 1 week, it is devastating

Data not lostData lost



Campaign experience

• They liked how the campaign was designed 
and executed, how it was easy to get involved 
and cooperate

• Opportunity to carry Garmin 
• Feeling of importance
• Compliments for

researchers



Behavioural change
• Ventilate more

– Cooking
– Shower
– Sleeping

• Use more sustainable forms of
transport

• Avoid busy roads
• Avoid exess exposure

– Less use of scented candles
– Less use of aggressive cleanign

products

• More time outdoors
• Stop smoking



Impacts on risk
perception

• Before vs after
• Still to be analysed
• Worry and perceived

risk to air polltion

?
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Results report
• Introduction
• Part A: overview of general 

objectives of the campaign
and parameters measured

• Part B: results in individual 
household

• Part C: personal exposure 
data

• Guidance how to recude ones 
exposure and general info 
about the pollutants



Participant experience paper to be submitted



Questions?

johanna.robinson@ijs.si

https://www.researchgate.net/
profile/Johanna_Robinson3
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