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Study design: sensors selection criteria E e
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« Parameters measured

=« Portability
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E-; * Reliability of captured data
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5 ¢ Cost

5

 Data collection and transfer protocols / GDPR

e Unobtrusive to the wearer

EXPERIENCE

e User-friendliness

Citizens become aware of the effects of their lifestyle choices

ENGAGEMENT
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Garmin Vivosmart 3 uHoo static sensor
Steps/Distance, CO, CO,, VOCs, PM2.5, O, NO,, |
Intensity of activity, Temperature,
Heart rate, Humidity,
Stress levels Air pressure
waterproof — wear it forget it Place it, forget it — not noisy -
Silicone wristband
PaSS'V,e Samplfer Questionarres
Organic Chemicals E & Time Activity Diary - _
wear it forget it o o PR T T e e
ICARUS PM sensor S R
PM1, PM2.5, PM10, : ‘
Coordinates, : :
Temperature, : o
Humidity : oloo

wear it when in transit — attached to belt or arm/bag — not noisy


Relatore
Note di presentazione
You wear it and forget about it

Silicone wristband: Prior to deployment, wristbands  will be soaked with ethyl acetate, hexane and methanol at 30°C to remove analytical interferences.
Afterward, solvent-cleaned wristbands will be placed in stainless steel canisters and will be dried under PUF filtered vacuum (≤3 days). Dried wristbands throughout the study will be stored in either amber glass jars or in polytetrafluoroethylene (PTFE) air tight bags at 4 °C until use. 

Vacuum.
You can also use it while showering.

Analysis of samples will be performed by gas chromatographer coupled with mass spectrometer (GC/MS/MS - Agilent HP-5MS). 

PAHs (policiklični aromatični ogljikovodiki)
Acenaphthene, benzo(a)anthracene, benzo(b)fluoranthene, benzo(j)fluoranthene, benzo(k)fluoranthene, benzo(b)fluorene, benzo(a)pyrene, chrysene, dibenzo(ah)anthracene, indeno(1,2,3-c,d)pyrene
Pesticides
Atrazin, Organophosphates, Organochlorines, 
flame retardants (zaščitna sredstva proti ognju)
VOC (benzene, formaldehid)
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ICARUS campaigns overall approach

Multi-sensor Campaign

CO, CO2, VOCs, PM2.5, 03, NO2,

“

Time — Activity Diary
& Questionnaire

N
N

Temp, Humidity, Air pressure.

Organic

PM, \l\

Location,
Temp,
Humidity

o

-

'
&8 Steps,
Activities,

Heart Rate, 1

n{% SurveyMonkey

TELLLTLIITIN |

]|

chemicals

Online Platform

Smart Data Collection

-

Personal exposure reports

7 EU cities

100 participants/city
Duration: 7 days
Summer & Winter

Activities

Time
Location

Statistical
Models

Pollutants’
Concentration

Exposure
Assessment
4
Exposure
Modelling

i NN RNy

(] ] [ ] i

N F

* K
*
* >
* oy K
H2020-SC5-2015 - GA: 90105

26-27/10/2020

Exposure assessment
at individual level
(location, activity, AQ in
microenvironment)
Support/validation of
models

User experience



Relatore
Note di presentazione
7 cities: Basel, Brno, Ljubljana, Thessaloniki, Athens, Milan and Madrid
Participants cant see data live


We have a multi-sensor setup, with a number of smart static sensors capturing indoor conditions and we have wearable sensors that measure dynamically in time personal exposure, location and intensity of activity. Participants will also be asked to fill out a digital questionnaire, providing information on their household characteristics, time-use patterns and sociodemographic background.

The ICARUS campaigns will take place in 9 European cities, with 100 participants per city, covering people from all different sociodemographic groups of a region,�We will have both summer and winter campaigns and each run will last a full week.

Through the internet of things and taking advantage of WiFi and LoRaWAN communication protocols, data from multiple devices will be wirelessly uploaded and synchronized to an online data collection platform, that also serves as a tool for community based monitoring and decision making.

In this way we collect time location and activity data, as well as air pollution. We are therefore able to either directly calculate exposure profiles for different groups of population and we can also use this data to parameterize and validate simulation models
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Total number of participants

> 600 participants
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Low-cost sensors and big-data
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/5 participants

50 households

7/ cities => over 150 mio records
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Note di presentazione




* *

O = . -
Results- indoors
20" MESAEP - Symposium ICARUS session | 26-2/1/2020
— Insufficient ventilation B - CO, (ppm)
(independent of the system) \

N

— Increased values of
pollutants linked to a few
short-term daily events - N
. . ‘ 2 (ug/im
(e.g. cooking, heating) | e/ S - )

— Time and duration of CcO, NO,
ventilation (depending on

activity and location) e \ T \\ /\



Results - outdoors
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— The monotony of the living space — AQ & outdoor activity
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Data harmonization: challenges
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ICARUS PM sensor Garmin TAD
Time step Imin 1min 1min Imin 1min 1min 15sec 15min 15min 1h 1h 1h
ZZZS;Z PM1 Heart rate
o000 00:01 PM25 Temp  Hum Coordinates Steps Distance
- PM10
00:01:00
00:01:15
00:01:30 00:02 uaim3 oc % Latitude — TR
00:01:45 ' 9 v Longitude
00:02:00
00:03 Type of Intensity
activity of activity
00:15 q. e..
00:04 Sleeeging, Sedentary,
Walking, Active,
Running, Highly-active, Type of Type of
00:05 Swimiming, Location Activity Household
) Conditions
eg.
01:00 | indoors, Sleilgi.ng, eg.
Outdoors,  \alking, ~ Windows ON/OFF,
In transit, Running, AC ON/OFF
zz:ﬁ;; Y Swimming,
:14: . ome,
00:14:45 00:15 Office
00:15:00

» Personal exposure and activities information at 1min step

10
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Reports to participants
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Considerations....

* Uncertainties related to data coming from low-cost sensing devices
(clear explanation/disclaimer)

* We must assume that the user is a layman in terms of air pollution
and its impact on health.

 Report must be brief and concise. Too much information creates
distraction



Reports to participants
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Reports to participants
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Really satisfied about the way the study was organised
Participants actively shared pictures on social media

Interested in getting back results / personal reports

Duration of the study was fine

Very satisfied with the wearing and using of the Garmin device.

N N N N N

Especially children were very excited to participate in the study.

The custom-built PM sensor was well accepted. Only a few complaints about its size

= |n a few cases, participants forgot to charge the PM sensor and/or to carry the PM sensor with them.
= TAD: time consuming and difficult to be filled out (e.g. for activities with small duration).

= Two cases of allergic reaction (skin rash) due to nickel in the Garmin-device (Basel)

15


Relatore
Note di presentazione
Dissatisfied with the size of PPM sensor and TAD 
(some of them did not complete it and others wanted smaller time step)
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Thank you very much
for your kind attention!
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