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1 Executive summary

The current deliverable is the second report on the activities of the hackAIR project’s External Expert Advisory Board
(EEAB). The members of the EEAB were contacted either through physical meetings or via conference calls. All the
activities carried out with the hackAIR EEAB fall under WP1-Project Management, which is led by DRAXIS, and are
documented in two deliverables. The first deliverable summarized the selection of the EEAB members and any
feedback acquired from them from the beginning of the project until M18 (June 2017). The current deliverable
summarizes the hackAIR activities in which the EEAB members participated and the meetings organized with them,
along with their recommendations to the project consortium for the period M19 (July 2017) until M36 (December
2018).

As regards the structure of the current document, a short introduction on the role of the EEAB, the activities performed
during the second half of the project, and the members of the hackAIR EEAB are presented. The activities carried out
during the second half of the project between the EEAB members and the hackAIR partners are presented in Chapter
3, and, finally, some of the most important recommendations of the experts to the hackAIR partners are summarized
in Chapter 4 accompanied with the actions taken by the consortium to address these points.
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2 Introduction

Besides the communication between the hackAIR partners, it was very important throughout the whole duration of
the project to convey ideas, research and outcomes of the project to relevant stakeholders, to receive their feedback,
and make sure that the final outcomes of the project were aligned with the vision of the hackAIR users. In order to
achieve that, an External Expert Advisory Board (EEAB) was established early in the project to review the project
activities and outcomes, identify the strong and weak points with respect to the objectives of the project, and provide
recommendations during all the project’s phases.

The procedure followed for the selection of the experts who were invited and joined the hackAIR EEAB has been
described in D1.6: 1° Report of Advisory Board meetings (June 2017), accompanied with the role of these experts in
the hackAIR project. The member list of the EEAB has remained unchanged since then, as the experts involved from
the beginning of the project were capable to cover all the needs emerged.

The hackAIR EEAB members are shortly presented below along with their updated expertise:

Name Organisation & expertise

Air quality scientist at the National Institute of
Dr. (Ms.) Hester Volten Public Health & the Environment in the
Netherlands (RIVM)

Art & Design expert at the Dundee University,
Ms. Mel Woods Making Sense (CAPS) and GROW Observatory
H2020 projects

Gamification expert, Director of Gamifico

Mr. Stavros Lounis .
Limited

Professor at the Computer Architecture
Department of the Technical University of
Catalonia, coordinator of the CAPTOR (CAPS)
project

Dr. (Mr.) Jorge Garcia Vidal

Lecturer in the Department of Planning &
Environmental Policy in University College
Dublin, coordinator of the iSCAPE H2020
project

Dr. (Mr.) Francesco Pilla

Project manager at the European Federation
Mr. Giuseppe De Carlo of Allergy and Airways Diseases Patients’
Associations (EFA)

CTO at Sensar.io in Norway, expert in wireless

Dr. (Mr.) Nils Jacob Berland
sensors

A short description of their qualifications and position and be also found in the hackAIR website:
http://www.hackair.eu/
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3 EEAB activities

Throughout the whole duration of the hackAIR project, the consortium has kept a continuous and fluent
communication with the members of the EEAB. Although that for the first half of the project a joint meeting with all
the EEAB members was not preferred, as proposed by the project reviewers during the interim project report, in the
second half of the project DRAXIS tried to organize meetings with all the members of the EEAB.

For the given period (July 2017 — December 2018) the activities that took place so that the consortium could acquire
feedback from the EEAB members are presented below. It should be noted that for the 2" semester of 2017 the work
of the consortium was focused on the refinement of the hackAIR platform, while for the 1%t semester of 2018 the work
was focused on the organization and implementation of the first round of the project pilots. Thus, the activities with

the EEAB where limited to minimum.

A joint conference call with all the EEAB members was organized on the 17" of November 2017. The purpose
of the call was that hackAIR partners present a technical overview of the hackAIR developments and the initial
pilot plans to the EEAB and hear their opinion. In addition, specific topics of interest were discussed among all
the participants. In ANNEX A — Agenda and participants’ list of the joint EEAB call (November 2017)the agenda
of the call and the list of participants are presented.

Wiebke Herding (ONSUB), Hai-Ying Liu (NILU) and Christodoulos Keratidis (DRAXIS) had a meeting with Hester
Volten during the ECSA Conference 2018 in Geneva (3 — 5/6/2018). There Hester invited the hackAIR partners
to join the recently organized ECSA Air Quality working group.

As previously mentioned, the hackAIR partners were regularly updating the EEAB on the project’s progress. The
most recent hackAIR report was sent in September 2018 to the EEAB members to facilitate the exchange of
information about the status of the project and the results from the pilots’ implementation (ANNEX B — hackAIR
EEAB update (September 2018)).

On the 18™ of September 2018, Panagiota Syropoulou (DRAXIS) had a conference call with Hester Volten to
discuss the issue of calibration of low-cost sensors, which is a controversial topic among the scientific
community.

All the members of the EEAB were invited in the Round Table “New opportunities for air quality sensing: lower
cost sensors for public authorities and citizen science initiatives”, co-organized by hackAIR and the Joint
Research Centre (JRC) on the 24" of October 2018 in Frankfurt. Finally, Hester Volten and Jorge Garcia Vidal

participated in the Round Table.

4 Feedback and actions

This Chapter focuses on the most important remarks pointed out during the activities described in Chapter 3.

1) Hester pointed out that it is important that the hackAIR partners test the proposed sensing devices in comparison
with official station measurements, and they have to be careful on how they communicate the reliability of the data,
as users may become disappointed.

<NILU compared the measurements of the SDS011 PM sensor used in hackAIR with measurements from official ground-
based measurements in Oslo. The results were shared between the project partners and were promising, but are not
yet available for the public as NILU prefers to publish a relevant paper first.>

(A
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2) Mel recommended that, in order to achieve long-term participation, the project partners can organize workshops
where citizens will cooperate with scientists to understand the meaning of data and how they can use them in their
day-to-day life. In this way the partners can raise their awareness and, at the same time, make informed decisions for
the project.

<By the end of the project, the pilot partners had organized more than 10 workshops where experts and citizens
assembled hackAIR sensors, took air quality measurements, and discussed on the results. These workshops brought the
citizens closer to the project and make them understand the scope of the hackAIR measurements. In addition, further
workshops were organized in the framework of the Vertigo residency with the participation of the air quality expert and
artist Ling Tan.>

3) Hester invited the hackAIR partners to be part of the ECSA Air Quality working group. Renowned organizations all
around Europe had also jointed this group, indicatively: JRC, NILU, RIVM, Waag Society, Leiden University, Luftdaten,
etc.

<The hackAIR partners foreseen that they could gain valuable insights about citizen science on air quality issues with
their participation in this working group. Thus, DRAXIS and ONSUB joint the group since June 2018. The purpose of the
working group is to “contribute to citizen science on air quality by doing, organizing, facilitating, analyzing and reflecting
on the practice of citizen science on air quality”.>

<DRAXIS and ONSUB have participated in several joint conference calls of this working group and discussed on the main
concerns of citizen science (e.g. user engagement, calibration of low-cost sensors, validity of the resulted data, etc.). The
working group is currently organizing a European Day on Citizen Science on Air Quality, which will be held in 2019 in
Oslo, and has a target to establish its annual organization.>

<The ECSA Air Quality working group acts also as a great dissemination channel for the hackAIR results and activities, for
example all members were invited in the Round Table in Frankfurt (see below).>

4) As regards the calibration of low-cost sensors, Hester mentioned that even commercial devices are not perfectly
calibrated. The problem is mainly caused by the environmental humidity and temperature.

<After discussing with several experts in the field, it was deduced that the calibration of low-cost sensors is a difficult
task that remains unresolved in the scientific community. The hackAIR partners have evaluated the measurements of
the low-cost sensors that are used in hackAIR and communicated the results to the public.>

5) Stavros proposed that hackerspaces all around Europe can be engaged and motivated to disseminate the hackAIR
message to their members, so that the userbase of hackAIR is enlarged.

<The hackAIR partners informed around 50 hackerspaces in Belgium, Germany, Greece, Norway, and the Netherlands
about the hackAIR activities and invited them to disseminate the project to their members. Around 30% of the contacted
hackerspaces positively reacted to the invitation, internally disseminated the project, and informed the hackAIR partners
that they will set up small-scale air quality monitoring projects with their members or external stakeholders (for example
schools).>

6) Mel pointed out that storytelling is an effective technique for engaging users.

<hackAIR already used storytelling through the project website, blog, and social media accounts.>
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7) Stavros proposed that another idea for the exploitation of the project results is to allow the scientific and
programming community have access to the air quality data created within hackAIR and to distribute these data to
hackathons organized in Europe. He also mentioned the NASA Space Apps Challenge organized in October 2018 in
Thessaloniki.

<The air quality measurements collected from the hackAIR home and mobile sensors within the project pilots, and the
air quality estimations from sky images were anonymized and made publicly available in Zenodo and GitHub, so that
anyone interested can use them. On top of that, the hackAIR partners contacted the organizers of some hackathons and
collaborated with them for the provision of the hackAIR datasets to the participants. The hackAIR data were used in the
Summer school of Crowd4Roads project in Urbino, Italy (9/2018) and in the NASA Space Apps Challenge in Thessaloniki,
Greece (10/2018) as proposed by Stavros. There is also the potential of these data to be used in a hackathon that will be
organized in Brussels in April 2019 within a citizen science conference (http://www.cosmopolis.be/news-event/call-
abstracts-citizens-science-and-air-pollution).>

8) Francesco shared his experience with the iSCAPE H2020 project, in which the partners contacted city councils and
local communities to participate in the project activities. They will distribute around 20 sensors in each participated
city. However, the objective of hackAlIR is quite different aiming to involve a critical mass of users.

9) Stavros proposed that, with minor modifications, the platform can be exploited for educational purposes even for
adults after the end of the project.

<This proposal has been taken into account in the hackAIR exploitation strategy.>
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5 Conclusions

The hackAIR consortium is in close collaboration with the External Experts Advisory Board (EEAB) members who are
constantly informed about the progress of the project and are contacted whenever a consultation from partners is
needed. The current document presents the activities that were organized with the hackAIR EEAB from July 2017 until
December 2018, the feedback acquired from the experts, and the actions that the hackAIR consortium took (or plan
to take) to address these recommendations. The experience that the EEAB members shared with the project partners
and their recommendations for the project were of significant importance and helped to the successful completion of
the project.

ATTTy
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ANNEX A — Agenda and participants’ list of the joint EEAB call
(November 2017)

hackAIR 1=t joint call of the External Expert Advisory Board
Date: 17 November 2017

Agenda
10:00 Welcome & Round of introductions All
(CET)
10:15 Project overview Panagiota
Syropoulou
(DRAXIS)
+ hackalR sensing devices
+ Estimating AQ from skv photos
« Demo of the hackAIR platform
« Personalisation & provision of recommendations
*  Engagement & behavioural change
10:35 The hackAIR pilots
s The official Garman & Norwegian pilots (Arne Fellarmann - BUND)
v Pilot activities in Brussels & Athens (Panagiota)
10:50 Open discussion All

Indicative topics of discussion

How do vou calibrats low-cost sensors? How do you overcome possibla impacts of the
environmental conditions (e.g. humidity)?

Do you see it feasible that citizens build sensors on their own?
Sharing experience on sensors case’s design.

How do vou engage citizens, both active and unaware onas? What shout alderly and people with no
access to internet?

Do you (ke the idea of providing different features (& information) through different devices (PC,
mobile phone, smart watch )7

What are the potential barriars for citizens in citizan scignce projects?
Ideas on provoking behavioura! change.

How do you handle users’ data 8= regards privacy issues?

11:30

End of call

hackAIR
) 4
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hackAIR

1=t joint call of the External Expert Advisory Board
Date: 17/11/2017

Participants
Panagiota Syropoulou DRAXIS
Arne Fellermann BUMD
Eleftherios Spyromitros-Xioufis CERTH
Hester Volten RIVIM
Mel Woods University of Dundee, Making Sense Project
Francesco Pilla Trinity College, [SCAPE Project
Giuseppe De Carlo European Federation of Allergy and Airways
Diseases Patients’ Associations (EFA)
Jorge Garcia Vidal Polytechnic University of Catalonia,
CAPTOR Project
Nils Jacob Berland Sensario
Stavros Lounis Gamifico
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ANNEX B — hackAIR EEAB update (September 2018)

Advisory Board Update

September 2018
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Open platform that enables citizens generate, publish & access air

quality data
Data sources gnames ®
1. Official open datasets g ol s K?m
2. Low-cost sensors that users build on their own N A, -
3. Air quality estimations from sky images el h%m e
» That users upload to the hackAIR app ‘ b

» That are openly available on the web

Data Access

Duration: January 2016 — December 2018

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 688363

M 13| 24
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8 we went live!!!

1ts to the initial plan due to improvements:
v in the hardware technology

v" in the methodology of sky detection from images

v’ optimization of data fusion techniques

a
" P - P - e e e
An open technology platform to access, collect and improve air qu
7 “ (0 hackAIR platform l - -_—
AESEE

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 688363
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A . .
w& Numbers achieved in the 15t month

COLLECTIVE AWARENESS
FOR AIR QUALITY

v' 500 citizens registered from 17 countries
v' 428 sky images uploaded through the app

v/ >10,000 images used from open sources

This project has received funding from the European Union’s Horizon
programme under grant agreement No 688363

(T, 15 24
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1. Step-by-step guidelines 2. Pilot workshop toolkit for local
* hackAIR static sensor assembly organizers
*hackAIR portable sensor * Facilitation guides
assembly * Presentations
*hackAIR cardboard sensor ¢ Promotional material
assembly

* Feedback forms
*connection with the hackAIR API

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 688363 5
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- hac R 1n action
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COLLECTIVE AWARENESS
FOR AIR QUALITY

1. hackAIR workshops

* 7 in Norway
* 9in Germany
e 1in Belgium

2. Representation in more than
50 external events

More details

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 688363 6
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Insights from the pilots

COLLECTIVE AWARENESS
FOR AIR QUALITY

February 2018 — August 2018
v' > 1,300 users in Germany @

v’ > 140 users in Norway
v' 600 users elsewhere

v 300 sensors in Germany

v 100 sensors in Norway

v' 170 sensors elsewhere

v 900 sky images uploaded through the app

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 688363 7
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t & feedback

Continuous user support for user retention & further improvement
* FAQ
e GitHub
e Support email (info@hackair.eu)
* Communication with the pilot partners
* Social media

Main issues discussed

* Difficulties in setting up a hackAIR sensor
* How to make sense of the hackAIR data
* Interest for collaboration (e.g. schools, citizens communities)

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 688363 8
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excel, data.world, Google Data Studio

—PM2S  — PO — ML w— PAO
30 50
Sensor 255 Sensor 120
Haatlem, The Netherlands Haarlern, The Netherlands
2 a
10 0
18 15 /_\‘//\—/
0 0
Mar 14,9 AM Mar 14,97 Mar 15,9 AM Mar 15,9 PM Mar T4, Mar 149 PM Mar 15,7 AM Mar 15 6 PM Mar 16,3 AM
Mar 14 3PM Mar 15,3 AM Mar 15,3 PM Mar 16,3 AM Mar 15,2 AM Mar 35, 12PM Mar 15, 10PM Mar 165, 8 AM
1 Mar T4, 2008, 9 AM 11 0 1 Mar 16, 2018, 9 AM 2004 wn
2 Mar 16, 2018, 8 AM 1503 %6 2 Mar 16,2018, 8 AM 1w o
3 Mar 16, 2018, 7 AM 1s nn 32 Nar 16,2018, 7 AM nRn na
“ Mar 16, 2098, 6 AM nw n» . Mar 16, 2018, 6 AM we M
s Mar 146, 2010, S AM e EYTS) s Mar 16,2000, 5 AM LA nas
1o 1w/

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 688363
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ion of hackAIR sensors

mmm=) Commercial sensor (Nova PM SDS011)

Performance assessment compared to reference instrumentation
(Kirkeveien, Oslo, Norway) orgna o ctsmmcr st i e cor. (4

y=192-0792x R*=079 -
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“« w
g 20- g 201

5 .
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& ]
0- 0-

0 10 20 3 40 0 10 20 % 0
Reference PM2.5 [ug/m3] Reference PM2 5 [ug/m3]
This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 688363 1 O
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» Approach the target of 8,000 users
* Continue the pilot workshops

 Test the exploitation opportunities of selling sensors (order your
sensor)

* Perform a behavior change study with pilot users
* Continue the platform modifications based on user feedback
* Evaluate the performance of the pilots

* Close the project by the end of December 2018

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 688363 1 1
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appens after the end of the

 All the air quality data created within hackAIR will be
anonymized and opened up for public use through Zenodo

* The codes of the web and mobile apps will be made
available for anyone who wants to customize the platform
(Zenodo)

» DRAXIS will perform platform customizations under request

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 688363
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* Round Table. “New opportunities for air quality sensing: lower
cost sensors for public authorities and citizen science initiatives”,
24 October 2018, Frankfurt. Organized by hackAIR and JRC

You are welcome to join us! Please send me an email (syropoulou.p@draxis.qr)

* Order a sensor!

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 688363 1 3
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