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Table S1. Studies’ characteristics. Data that were not directly acquired from the paper are reported in italics. In the case of missing data within the reference papers,
data were acquired from the literature cited in bibliography or from external sources (retailer’s site).

[
e E 8 e c%n g
g ey 2 § 2 S - 2 g ~ =
g Z £ 3 g g 5 § 5 2 o g g E v
5 5 E £ E @ Q B g © &8 2 g @
& & g ki = 3 B 52 2 © = & g g
M =] £ = 5 £ = a £ =
< 3 £ A < g &
= = s
PM sensors
W t H - Ind
[1] al.(,)gg 164 K(:)I;gg apr-14 PMz2s Mobile —O?lt;(())(:r 113x89 mm Bluetooth  Yes Yes 30 hours n.a 1s
Gas sensors
co 0:0- 1000 CO <255
Al-Ali et . . ppm
2 Sharjah . —————— Mobil Outd . Y Y Y .
I a1, 2010 ana na NO: opte uidoor na s e Tes na NOz: 0 - 20 ppm NO <60s
SOz 502: 0 - 20 ppm 502<25s
O3 Platform will 0s<45s
CcO be mounted CO <25s
CO2 on an CO:2 n.a
NO electrical NO <455
NO: 32 mm bicycle and Concentrations NO><60s
tell et th f  typically found
[3] Castell e Oslo n.a Mobile Outdoor (sensor Yes Yes Yes € powero yp%ca yfoun
al., 2015 diameter) the platform in urban
will be environment
SOz supplied 502<30s
from the
bicycle
battery
Not much Raw data: 1s
Phoenix Indoor larger than a Environmental: or )
Chen et al common 0-1ppm measirement
[4] ez sz s n.a vVOC Mobile smartphone Yes Yes Yes 10 hours
Calibrated

Industrial: 1 -
San Diego Outdoor (<300 g) neusia concentration:

1000 ppm 3 min per data




Int. J. Environ. Res. Public Health 2017, 14,909; doi:10.3390/ijerph14080909

S2 of S7

point
August
Eisenman 2006 - . 10 hours (4 0-2500 ppm or 0-
H 1 150x71 Y Y Y
[5] et al,, 2009 annover August CO2 Mobile Outdoor 50x70 mm es es S 1 A batteries) 4000 ppm <60s
2007
Fuetal. Mobil Wi time:
[6] ueral, Singapore n.a CO2 —,0 = Outdoor  80x60x30 mm Yes Yes Yes n.a n.a farm up time
2012 Stationary <60s
May - Indoor
Gall et al., . . ———  146x91x33 . .
[7] aneta Singapore December CO: Mobile o No No No  AA Batteries 0-10000 ppm 1 min
2016 Outdoor mm
2015
Guevara et 16.mm
[8] al. 2012 Asuncion n.a (€0) Mobile Outdoor (sensor Yes Yes Yes n.a 10-10000 ppm na
i diameter)
o1 Fuetal ek na co Mobile —2d0OC _ so et mm  Yes  Yes No na 0-5000 ppm 30
2011 et ’ : ! Outdoor ’ PP
Kanjo et . Cco . Indoor
1 Bristol . Mobile ——— . Bluetooth Y Y . . .
[10] al,, 2008 risto n.a Noise obile Outdoor n.a uetoo es es n.a n.a n.a
O3
LoReet Cco .
[11] al, 2014 Palermo n.a COn Mobile Outdoor n.a Yes Yes No n.a n.a n.a
NO2
Cambridge
London
Mead —Cranfield —~ Mobile 183x95x35
[12] ead et Valencia 2010 NO Stationary  Outdoor X No Yes No 14 hours n.a n.a
al., 2013 mm
Kuala
NO2
Lampur
Lagos
Indoor Size Yes
. comparable
Negi et al., Hydrocarbons . .
1 . . 1 h Y h . .
[13] 2011 n.a n.a and acid Mobile Outdoor with a smart Bluetooth No es 9 n.a n.a
cell phone
(<250 g)
PM and gas sensors
UFP:
UFP 40x90x180
mm (700g)
Os Os:n.a
April 2012 —_—
H frat: : FP: 2 FP:103-10°
[14] aseniratz Zurich - April Mobile Outdoor C0: 32 mm Yes Yes No U 0 u . 0-10 n.a
etal., 2015 CcO (sensor hours particles/ccm
2014 .
diameter)
NO:: 32 mm
NO: (sensor

diameter)




Int. J. Environ. Res. Public Health 2017, 14,909; doi:10.3390/ijerph14080909

S3 of S7

July -
UFP: 4x9x18
September UFP Mobile X
2013 cm (700g)
December
Mueller et 2013 - UFP: 10°- 10¢
[15] ue ere Zurich O3 Stationary ~ Outdoor Os:n.a No Yes No UFP:20h . n.a
al., 2016 February particles/ccm
2014
CO: 32 mm
Cco (sensor
diameter)
PMu 03:0-2 ppm
PM2s CO: 0 -50 ppm
PMio Mobile  Indoor om0 1'115000
—_ ppm
Pokri¢ et O: Stati Outd. NO:0-20
[16] ORTIC € na na ° anonay oo na Yes Yes Yes n.a PP na
al., 2015 Cco NO2: 0 - 20 ppm
CO2
NO
NO2
PMao: PMio: 0-0.5
Vel t PM
n7 e Turin na " Mobile ~ Outdoor _46x30x17mm_ Yes  Yes No na mg/m? 30
7 Os Os: 9mm 0510 - 1000 ppb
Table S2. Summary of selected papers. Aim of the study, methods and principal results are reported.
Reference Study Aim of the Study Methods Principal Results
PM sensors
Develop.ment and Field test conducted in different The system. 1¥lustrated w9rked well during fl.eld test.and provide an .1mP0rta.nt
evaluation of an . . platform, raising the public awareness regarding environmental quality in micro
Wong et al., environments and locations .
[1] Integrated . environments.
2014 . both outdoor (e.g. road repair
Environmental & bus st nd indoor
Monitoring System. work, bus stop) a oor GPS performance are related to the number and the position of GPS satellites.
Gas sensors
Design,
implementation and
2] Al-Alietal, test of a wireless The system was placed on a Data transmitted and available on Internet shows pollution level and their
2010 distributed mobile university bus. conformance to local air quality standards.
air pollution
monitoring system.
P; t
resen’ anew Measurement were conducted ~ Main results not reported but authors, demonstrating the feasibility of mobile sensor
Castell et al., approach for the . . . . o . . .
[3] outdoor, using mobile vehicles network explains how this kind of data can contribute to understanding about air
2015 development of quality issue

information chain.

(e.g. bicycles, bus).
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[4]

Chenetal.,
2012

Present a wearable
sensor able to
provide
improvement in
understanding of
indoor and outdoor
personal exposure
assessment to VOC.
Validation of VOC
sensor in real-word
environments and in
different scenarios.

Validation of VOC sensor's
performance using Gas
Chromatography and Selected
Ion Flow Tube e mass
Spectrometry reference
Methods in different
environments (indoor/outdoor,
traffic...) and scenarios ( e.g.
different work, paint
remodeling...).

Calibration and validation of
the VOC sensor in real-word
environments.

Different tests were conducted:
fields tests, inter laboratory
tests and validation with
commercial instruments.

Field test validated the instrument’s performance.

Field test demonstrate high temporal and spatial pollutants information provided by
this innovative monitor.

The sensor correlates well or outperforms similar VOC sensor.

The sensor may be able to improve knowledge about personal exposure, protecting
human health.

The sensor provide an accuracy higher than 81%.

[3]

Eisenman et
al., 2009

Authors presents
design,
implementation and
evaluation of a
mobile sensing
system.

Reported implementation were
tested during bicycle trips on
different routes.

The study reported is the first to quantify cyclist experience (personal performance
and shared sampling).

(6]

Fuetal., 2012

Reports design of
environmental
monitoring system
and related critical
issue.

Light-weight and low-cost
sensors were installed on
mobile vehicles (e.g. cars,
scooters, bicycle) and placed in
outdoor fixed stations.

Three critical issues related design of environmental monitoring have been reported:
efficiency of sensors, coverage of monitoring area, validity of sensed data.

[7]

Gall et al.,
2016

An exposure study
was conducted, in
order to understand
levels, dynamics and
influencing factors of
personal exposure to
COa.

Personal, portable and
continuous monitoring
characterized by high time
resolution were used for indoor
and outdoor campaign.

Some determinant of CO2 exposure were found.

[8]

Guevara et al.,
2014

Describes design and
implementation of
an environmental

wireless sensor
network.

The study reports
the development of

Sensor network was tested
following selected routes of
public transports.

Environmental monitors was characterized by good performance.
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the sensor network
and results obtained.

Propose a vehicular

sensor network
architecture.

Development of a

Measurement conducted
outdoor and indoor, via
vehicular sensor node

Reported results are related to simulation data and prototype experience.

9 Hu et al., 2011 .
l Zig-Bee based . .
. (characterized by internal and
prototype in order to
. external sensors).
monitor carbon
dioxide in urban
areas.
Describes a monitor
[10] Kanjo et al., system able to Evaluation of sensor in a school ~ Authors demonstrate the feasibility of developing an environmental sensing monitors
2008 monitors using environment. using mobile sensing devices.
mobile phones.
Use of mobile monitor device . . . . . I
. . . . Vehicular sensor network is an innovative approach to environmental monitoring and
Show and discuss as implementation of vehicular . . . . . . .
. it is considered as an interesting development in wireless and mobile networking.
[11] Lo Reetal, different approach to sensor network.
2014 environmental . . . . . .
Lo . The main advantage of this approach is relative to the economy and to the simplicity
monitoring. Monitors used outdoor on
. of the system.
public busses.
The study showed that urban environment cannot fully characterized using static
networks.
Measurement via portable
devices held by pedestrian and ~ Networks characterized by high spatial and temporal resolution are required in urban
cyclist/drivers and via static air quality measurements.
Provide evidence devices in outdoor.
[12] Mead et al., about performance In field measurement, the sensor baseline signal depends on environmental
2013 of electrochemical Different test carried out in conditions (temperature and relative humidity).
sensor network. urban environments.
The work demonstrate the potential of miniaturized and low-cost sensor network
Laboratory test and validation system utilized in urban environment and its ability to provide data at appropriate
carried out using standard gas. scale
Sensor operate without significant gain attenuation over long period.
Validation of function and
performance in different
Paper reports Lo .
. scenarios, involving operator . . . s
Negi et al., development and . . Monitors provide accurate and real-time measurement and it is immune to
[13] from different working fields. . -1
2011 test of a wearable environmental changes (e.g. humidity, temperature...).

monitor.

Sensor validation was carried
out with chromatography-mass
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spectrometer (GC-MS) and
performances were compared
with commercial instrument.

PM and gas sensors

[14]

Hasenfratz et
al., 2015

Development of a
land-use regression
model in order to
create pollution
maps, characterized
by high spatial
resolution.

Measurement carried out on
the top of public vehicles.

Accuracy of pollution maps (characterized by sub-weekly temporal resolution) suffers
from the reduced number of measurement available.

Maps generate with this new approach are characterized by higher spatial and
temporal resolution and are useful to general population as well environmental
scientist and epidemiologist.

[15]

Mueller et al.,
2016

Show performance
of electrochemical
sensor in urban
environment.

Present a method to
modelling pollutant
concentrations in
urban environments
relying on
georeferred data
acquired via mobile
sensor network.

Measurements were carried out
both with stationary and
mobile devices.

Mobile monitors were installed
on the roof of public transports.

Model validation with data
from fixed stations.

Sensor used in monitor test showed low noise and high linearity.

The modelling approach proposed reasonably predict the main features of the
investigated pollutant.

[16]

Pokric et al.,
2015

Describes an
approach to
integration of
physical and digital
worlds.

Demonstrate how
Internet of Things
(IoT) and
Augmented Reality
(AR) could provide a
new way to present
and share digital
information in real
world.

Different kind of application in
real-word (stationary/mobile
and indoor/outdoor).

Several users find that this new approach promotes environmental issue and that the
game proposed was educational an entertaining.

[17]

Velasco et al.,
2016

The paper describes
a mobile wireless
sensor network with
the aim to
complement existing
air quality

PMio and Os sensors were
tested in controlled
environments (outdoor/indoor)
and during different on-field
campaigns (urban and rural
locations), principally using

This system, due to its high portability, may be able to improve spatial resolution and
resolution of data.

Test conducted on field showed that sensors are able to provide accurate data, under
adequate calibration and maintenance conditions.
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monitoring system. bike sharing support and static Measurement conducted via proposed sensor were less accurate than reference
stations. methods.
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