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National and EU projects

* Connection among pollution
and air quality TRAFAIR
possible thanks to:

* Traffic model (real-time data)
developed in the Sii-Mobility
context

e Snap4City infrastructure

* Km4City model and tools in
several cities of the European
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¥ Y TRAFAIR

Understanding traffic flows to improve air quality

http://trafair.eu

Home About TRAFAIR ~ Consortium Deliverables Stakeholders Outcomes v Awards

The Trafair project brings together 9 partners from two European countries (Italy and Spain) to
develop innovative and sustainable services combining alr quality, weather conditions, and traffic
flows data to produce new information for the benefit of citizens and government decision-makers.

Mode:; g m?' :
pracat Firenze e
https://www.snap4city.org P ot R

www.snap4city.org

Micro Applications Home Challenge Winners Outputs Blog Contact

lanager: Data C

esource Manager

Home | Snap4City -

Snap4City - scalable Smart aNalytic APplication builc  The Living Lab Phase:
sentient Cities Contractors, Hackathons and More....

h tia below have reached the 3rd Phase of the SELECT for Cities PCP. In this Living Lab Phase they wil test their Platforms.
o g o 5, i 4 5 against the skills of a mix of in-house, City and external developers and the end-users of the cities of Antwerp, Helsinkil We wish the
CHIGKISHANEWS Smart Cities need to set up a flexible Living Lab to cope with the city evolution in terms of services and city users'n remaining 3 Contractors good uck!

DISIT Lab portal

The Living Lab Phase comprises of three iterations:

solution (htt ) provides a flexible method and solution to quickly create a large range of smart city applications exploitin
i orarehadias by IOT/IOE, data analytics and big data technologies. Snap4City applications may exploit multiple paradigms as data 1. Platforms reacy forthe Living Lab in Antwerp & Helsnki,
putting co-creation tools in the hands of: (i) Smart Living Lab users and developers a plethora of solutions to develop applications without venc 2. Developers create apps & dashboards for the Antwerp & Helsinki use cases

final users customizable / flexible mobile Apps and tools, i city operators and decision makers specialized / sophisticated city dashboards anc 3. Reallife testing of the Platforms by itizens, touriss, city officials and business owners in Antwerp & Helsinki

monitoring, control and decision support. Snap4City satisfies all the expected requirements of Select4Cities challenge PCP and much more, ar
5 The Contractors are curre: iteration and the three platforms have be
robust, respects user needs and privacy; provides MicroServices and easily replaceable tools; compliant with GDPR; provides a set of tools for kr Condritics, Newsohe b Bt Tt A T o i
and it is compliant with more than 60 protocols including end-to-end encrypted communication. Snap4City is an official platform of Fiware, ai focus on the current projects in the Antwerp Smart Zone ,W,.bejf};ew,‘ Living Lab in Helsink
Node-RED, registered on EO15, present on EOSC marketplace, and BeeSmartCity MarketPlace, etc.

= eV SNAP sppuuvce

nd are ready for the developer
tand hackathons. The apps need to

Check above for detailed information on how to te in the hackathons and open calls.

Weepet uatSand 2,

SofiadCities

Virtual Machines ready to use for| TITY onesait ol
peidicn ¢
Smart City and 10T Applications ENABLER ~’SNAP4cry
DOWNLOAD
Snap4City improves city services, security and safety by offering a sustainable solution for smart city and Living Lab, thus attracting industries by by by
keaRRdeReaRiakilaiak e il aAlARR AR RORERIRAARRMEAGARCAARAILAGARAHARARARMISHAICRIAASHRSRNK Team Engineering, Ingegneria Team Minsait by Indra (single contractor) - Tasir nnieisly of Fovecs =
Informatica S.PA. (lead contractor) - Spain Enginebring ead contracton » ltaly
Ttaly

https://www.select4cities.eu
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Smart and Sustainable Cities Needs

* A Smart and Sustainable City is an innovative and human-centered city that
tries to achieve the fusion of two urban development strategies with a
greater respect for the environment:

* achievement of sustainability

* pursuit of smartness with the potential of ICT in order to provide the technological
infrastructures, solutions and approaches needed for improving the quality of life

 City decisionmakers are increasingly oriented to use technology as a
support for urban planning and to provide real time services allowing
immediate and direct exchanges with citizens

* These issues are reflected in the Sustainable Development Goals (SGD) of
the United Nations’ 2030 Agenda for Sustainable Development

|-CITIES 2020
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Smart Sustainable Cities: Big Data Solutions

Powered by

* Big Data Solutions for the management of smart cities must:

* be integrated in every aspect of city life

e provide services for all the different types of users, starting from urban
planners to tourists, commuters, students, citizens, etc.

* preferably be adopted in other Smart Cities to allow the comparison with
guidelines and solutions already widely discussed and approved

 capable to ingest and analyze data coming from sensors (loT/IoE), along with
all the geospatial, political and social information
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TRAFAIR: Relate Level of pollution to air quality

* http://trafair.eu INEA CEF, TELECOM PROJECT

 Problem to be solved:

 How much pollution affects the quality of the air that citizens breathe to
properly regulate urban mobility and give to all the awareness that they

are living in a city that is increasingly technological and oriented towards
focusing on the health of its citizens

e Cities involved:

* Tuscany: Firenze, Pisa, Livorno
* Emilia Romagna: Modena

e Spain: Santiago de Compostela, Zaragoza
‘.I.D TRAFAIR

Understanding traffic flows to improve air quality
|I-CITIES 2020
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- Snap4City Big Data Platform C“SNAIMcnv

Powered by

Snap4City www.shap4city.org

. - https://www.snhapd4city.or
* Snap4City has been e Se——
considered as the Big Data N Ty,

= |OT Directory and Devices ¥

= lome / Snap4City - scalable Smart aNalytic APplication builder for sentient Cities and 10T
Resource Manager Login

Infra Stru Ctu re Sta rtl ng pO I nt’ = - Snap4City - scalable Smart aNalytic APplication builder for sentient Regl
& voneomment Cities and 1OT

Decision Support Systems ¥

both in terms of: e u— R - ;
[ Documentation and Articles ¥ 5 “C’/“'{ y 1; .aw:m 'mlmq&Cg.lfsq Iiﬁ:_] 1] %\/ @@}@ g Search

. . & Kmacity portal \/é dsNApdc“’y Tutorials Scenarlous Innovations Internﬁvgrahility Installations 2
* services provided e m—”\ a
@ . \’OJJ;‘ % Smart City

What Peoplesay MobileApps 10T Devices IOTApphcahons Data Analytics Dashboards LivingLab SmartCity APl Ontology

; D “SNAPlcrry A 2nIRAcity
8 [% 8 SMBARTC:IR =] m -  WACKATH e vy g ﬁammg qulrsq
19-21 Nov. 2019 ] 80 IO AL COMEETELGTY Snapéindustry Snap4Home

EUROPEAN OPI
EXPOWORLO CONGRESS
h . -21 Nov. 2
WorkwithUs  Articles (0 0 ais
and select "DISIT" as organization, on which you can find a large number of data accessible. Powered by @;m

SeLECT -Any- v

,'_~' API

* the reusable data necessary

EN
By  SCIENCE CLOUD
nd data of several cities/Organizations such as: Firenze (1), Helsinki (Fi), Antwerp (B), Lonato del Garda (1), Valencia (S), Pont Du Gard (Fr), www.kmdcity.org

to reach the goal

+ please perform a free trial registr:

WestGreece (Gr), Mostar (B ), Dubrovnik (Cr , Santiago di Compostela (S), Pisa (1), Prato (1), Pistoia (I), Lucca (1), Arezzo (1), Grosseto (I), Livorno (1), Siena (I), Massa (I), Modena

(1), Cagliari (1), Venezia (1), Roma (1), etc.; and from regions as Tuscany (1), Garda Lake (1), Sweden (Svealand Region), Sardegna (1), Belgium (B), Finland (Fl), Emilia Romagna (1), Spain (S), &F-

WestGreece (Gr), Occitanie (Fr), Bosnia-Herzegovina, Croatia, etc. e
« Snap4 is used for integ sentient solutions in the domains of smart city, Industry 4.0, Smart Home, Smart Farm, Smart Health, etc. In most cases, they are installations on

Snap4City semantically aggregates many different types of data coming from different European Smart
Cities (and covering the area around them):

* Florence, Pisa, etc. (all Tuscany), Helsinki (Finland), Antwerp (Belgium), Cagliari (Sardinia), Garda Lake, Veneazia,
Bologna, Valencia, Pont Du Garde, Dubrovnik, WestGreece, Mostar, etc.

Snap4City semantically aggregates data in compliance with the smart city ontology KM4City

|-CITIES 2020 :
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Powered by
www.shap4city.org
e . Snap4City methodology starts with the context analysis and the study
o — of the goals to be reached to make the city smart and sustainable
- (Living Lab Support and co-working):
e = which are the main relevant aspects decision-makers want to keep under control?
® oem - = which are the available resources?
e s e . The next step is the available data analysis:
Dm g * Who are the city providers?
- My * who collaborate with the municipalities by providing public or private services?

Data gathering and data aggregation in the Snap4City Big Data
Platform, according to the objectives outlined in the first phase

Data analytic processes to production smart services

|-CITIES 2020 s
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Snap4City Functional Architecture

Back-End

Data
Sources,
External
Services

PULL Data

Data
Sources,
Brokers,
External
Services

Data Ingestion,
aggregation,
regularization,
reconcile:

| I Semantic reasoners

Facet, semantic
search

Elastic search

R, Tensor Flow, Python, ....

Node-RED + Snap4City MicroServices

Data
Driven,
Real Time

Inform, announce, Act!, warning, alarms, What-IF, ..

|-CITIES 2020
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‘ Florence Scenario CvSNAPary

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTI20A==

e Data comes from: o=
* air quality stations
(Agenzia Regiorale i
Protezione Ambientale J1 oo
Toscana, ARPAT) o |
e “AirQino” air quality low- E eeeeee
cost sensors, (CNR IBE) E AW
e Results obtained: i

* Algorithms to estimate heatmaps for each pollutant on PM10, PM2.5, NO2, CO, humidity,
alr temperature

* Algorithms to obtain the European Air Quality Index, EAQI, based on the European
Environment Agency guidelines the quality of air: index from 1 to 5 indicating air quality
(good, fair, moderate, poor and very poor)

https://www.snap4city.org/drupal/node/508 | - C | T | E S 2020
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTY4Ng==

Helsinki European Air Quality Index

—es— 547
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* Algorithms to estimate heatmapsor each poIIutant on PM10 PMZ 5, NOZ AQI
humidity, air temperature

* Algorithms to obtain the European Air Quality Index, EAQI, based on the European
Environment Agency guidelines

https://vekotinverstas.fi/agburk | = C | T | E S 2020 12
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Helsinki and Florence: PM10 comparision

Heatmaps are computed using a bilinear Helsinki vs Florence comparison

Please note that the data results are not always based on real data. Tue 22 Sep 01:53:34

interpolation (Akima method) which consists of: ot

Air Quality s. Air Quality .

triangulation of the x-y plane

G PMI0 HM

Noise HM PM2.5 HM

PMI0 HM

selection of several data points that are —

closest to each data point (sensor) and are
used for estimating the partial derivatives

organization of the output with respect to
triangle numbers

SIRSensor_TOS01001095 - airfemperature

estimation of partial derivatives at each data
point

NE DisSIT
{b} FIRENZE %‘ L ey

punctual interpolation at each output point

The z value of the function at point of coordinates (x,y) in a triangle is interpolated by a bivariate fifth-degree
polynomial in x and y

|I-CITIES 2020 13
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Helsinki vs Florence comparison wered

Please note that the data results are not always based on real data. Tue 22 Sep 01:53:3
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Home Howand WhyToUseit v Tools = Tutorials and Videos v

@ Dashboards (Public)

@ Extra Dashboard Widgets ¥

T Data, my Data, OpenData ¥ 1_\“ - 1 l

W knowledge and Maps ¥ - = 2 g - = i =

. * Snap4city architecture, through experimentation conducted in different

g = urban areas, highlights a paradigm shift:

[@ Development Tools ¥

& et * it does not adopt an approach simply driven by technology but more
s « specifically driven by data

@ kmacy pora e Big Data, open data, sensors, |oT, IoE for monitoring, controlling and

2 DISIT Lab portal

managing urban developments, resources, urban infrastructure, energy
consumption, traffic congestion, waste, pollution, risks and people, etc.
are the tools for governance and urban planning, for which the
expected changes are a consequence of a decision-making process

based on the data I-CITIES 2020
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