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Open Data:

— Data gate, federation of Open

Data Portals
— 10T App, ETL proc(PULL)
10T Networks:

— 10T Application processes, data

driven or PULL

— 10T Brokers (Push) = 10T
Shadow

Web Pages:

— Web scraping, crawling
processes

Satellite data

Social media: Twitter, Facebook,..

— Twitter Vigilance, 10T App
Mobile Apps

— Smart City API
Files upload: CSV, Excel, etc.

— 10T Applications, ETL
REST API, WS, FTP, LD, LOD, etc.

— 10T Applications, ETL
Data base accesses

— GIS: WFS, WMS

— ETL, 10T Application
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Smart City Control Room FiREzE s

Florence Metropolitan City
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O INCIDENTI

* Multiple Domain Data =
* mobility and transport, accidents, public transport, el e —

O TOT. EVENTI SULLA RETE

parking, traffic flow, Traffic Reconstruction, ... LTI RS N i ;
. . . . . . ! . 1& 49
* civil protection, gov data, covid-19, social & social R

media, people flow, tourism, energy, ...
Multiple dash/tool Levels & Decision Makers

Historical and Real Time data
e Billions of Data
* Predictions, what-if analysis

* Services Exploited on:
* Multiple Levels, Mobile Apps, API

Since 2017
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- Mobility and Environment What-IF Analysis

This dashboad contains data derived from actual sensors and predictive values under validation
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Impact of COVID-19

* Multiple Domain Data
 Traffic, environment, People,

parking, stock options, Twitter, tc.

* Decision Makers Multiple
Locations

* NO2 predictions
e Twitter analysis

* Historical and Real Time data

mean progressive value of M-
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mean porgressive NO; of 2019

interreg B CYSNAP/ary
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|

e

— 2019 values
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1 — 430
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1 = +150

+180
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* Services Exploited on:
* Dashboards
e Social media,
e Sentiment Analysis

* Since 2019, 2020

E

“=gay
Mediterranean = S8y
HERIT-DATA ety

Traffic Flow Monitoring - Firenze - Cloned2
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I’rphase

AR

A

metric model30 model60 model%) model120 modell50 modell80
MAE 121 131 152 20 231 231
RMSE 216 261 418 677 183 193
MAPE 19 220 265 3% 401 418
RO 091 083 080 0 045 0.14

Table 4. Assessment of the predictive models with respect to the
actual values of the 2019.
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People Monitoring on Pub Services © “’SNAV
DIGIPOLIS Antwerp gigiaalr a.

* Multiple Domain Data B
e PAX Counters: museum, pub services, COVID-19 &
* Multiple Levels & Decision Makers "
* Historical and Real Time data " |
« 20 fixed PaxCounters 9
e 2 Mobile PaxCounters s

* Business Intelligence Dashboards

* Services Exploited on:
e Dashboards, Mobile Apps, API .
* Fully Controlled Devices by Digipolis |

e Since 2019

SnapA4City (C), April 2021
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c"suAmcny

Snap4Altair Decision Support

supervision and control, Industry 4.0
* Multiple Domain Data

ALTAIR

ICIHI 1 [M[1]|CIA| l

> ESSECO!

* Distributed Control System energy, flows, storage, o [ [ e B e —=——10
chemical data, settings, . e e s e e e @D

* Cost of energy = ‘ WWWW |
* Orders e -
* Production Parameters e
* Maintenance data i e—

* Multiple Levels & Decision Makers

* Historical and Real Time data E—

* Billions of Data
e Optimized planning on chemical model
e Business Intelligence on Malntenance data

* Services Exploited on:

 Multiple Levels,
Mobile Apps, API

* Since 2020

Snap4City (C), April 2021
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e e e d CITy
Smart City / Smart Parking + Environment SNA

KM)

Reverberi, Lonato del Garda Bw-ssanm ™ernc ==

Lonato del Garda

* Multiple Domain Data
* Smart Parking, Environment, Wi-Fi

* Multiple Decision Makers
 City Officer, operators

e Historical and Real Time data
e Dashboards

* Services Exploited on: =
e Dashboards, API B
* Since 2019

ssssss 2 2
pressure () humidiy% () temperature (5)
976.2 82.7 107 |
mbar % °c :
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¢“SNAP/cry

Smart Light Control of CAPcLON

* Energy Domain
* Smart Light
* FiWare Orion Broker

 Dashboards

* Map coverage on Sweden )
* Monitoring and real time control R ———— ——

e Historical and Real Time data

* Services Exploited on:

 Multiple Levels, AP =
° S i n ce 20 20 @ EOCF5EFFFE8A8FAJ

o
e ® OCFSEFFFESASDB
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Valencia, FSMLR

* Tourism Domain
e Counting People
e Environmental data

 Dashboards

* Map coverage
* Monitoring and real time control

* Tech:
* Snap4City
e Twitter Vigilance
* Historical and Real Time data

* Since 2020

Snap4City (C), April 2021
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Firenze + FiPiLi
Firenze
Pisa
Santiago
Modena

Livorno
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N o
Helsinki Case L/ bl

 Dashboards & Services:
* Environment & Weather, PM10,
PM2.5,NO, SO2, CO, noise, etc.

Sensors values, Heatmap & Alerts on critical
FMI Enfuser prediction: PM10, PM2.5, ..
GRAL predictions PM10, validations

Private sensors in Jatkasaari area
(personal dashboards)

* Mobility: Traffic Sensors, Operators,
routing, multimodal routing, whatif

 Social: Twitter Vigilance, early warning

* Life in Helsinki: OD matrix people flow,
Twitter Vigilance SA, hot places, etc.

e Tourism and Culture

* Mobile App and MicroApplications:

e Helsinki in a Snap (all stores)

https://www.shap4city.org/dashboardSmartCity/view/index. php?lddasboard MTQwNg=
SnapA4City (C), April 2021
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kFlow;.*

Data Analytics,
Artificial Intelligence

IOT Broker

viel [
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=== Big Data

Dashboards and Apps
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Disappearing Data Analytics dr SNAPicty

Antwerp Helsinki Where
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Discovery near to me X X X X X X X X X X X X X X X POI, OSM
Discovery along a path D X X X X X X X X X X X POI, OSM
Discovery in an area, shape X X X X > X X X X X X X x X X POI, OSM
browsing Public Transport X X X X x X X X X X X X x X X OSM, GTFS
Full Text search X X X X X X X X X X X X X X POI, OSM
Routing: pedestrian X x X X X X X x X X OSM
Routing: pedestrian quite X x X X X X X x X X OSM
Routing: private vehicles X X X X X X X X X x X OSM
Routing: Multimodal Public Transport X X X X X D X X OSM, GTFS
heatmaps: weather (Temp, Humidity) X X X X X X X X X X X X X Sensors data, OSM
heatmaps: environmental variables, PM10,
PM2.5 NO2, EAQI X X X X X X X X X X X X X Sensors data, OSM
heatmaps: environmental variables, Noise X X X X X X X X Sensors data, OSM
heatmaps: safe on bike (Antwerp) D X X X X X Spec. Portal
heatmaps: Enfuser prediction, PM10, PM2.5,
AQl X X X X X X X X Enfuser data
heatmaps piking values any place D X X X X X X X X Computed Heatmps
heatmaps: GRAL prediction, PM10 X X X X X X X X OSM, Traffic, Weather
Comparsison: Enfuser, Gral, Real Time X X X Enfuser, Sensors, GRAL
Sensors Data Time Trends, & drill down X X X X X X X X X X Sensors data, OSM
Weather Forecast X X X X X X X X X X X X X Forecast Service
Origin Destination Matrices X X X X X X X X X X Snapd4cCity Mobile App
Typical trajectories X X X X D X x x X x D X Snapd4cCity Mobile App
Hot Area in the city X X X X X X X X X X X X X X X X Snapd4cCity Mobile App
Hot Places in Smart Zone X X X X X X X X Snapd4City PAXcounters
Services Suggestions on mobiles X X X X X X Snapd4cCity Mobile App
Alerts on critical cases: several variables X X X X X X X X X Sensors data, OSM
The most used services X X X X X X X X X Snapd4cCity Mobile App
Twitter Trends Daily D X X X X X X X X X X Twitter Vigilance
The auditing of user and living lab X X X X Snapd4cCity Portal
Self assessment X X X X X X X X X X X X X X Snapd4cCity Portal
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| RN amre (& FI ¢“*SNAP4ciry
. Snap4C|ty Powered by FIWARE Solution:

« https://marketplace.fiware.org/pages/solutions/b8905e91973b4201
89cce972

— NGSI V1, V2 The IOT Orion Broker

— |OT Orion Broker can connect JSON, MQTT, Lightweight M2M, LoraWAN, OPC, SigFOX,
etc. see FiWare Https://www.fiware.org

« Snap4City - FIWARE Training Services:

 https://marketplace.fiware.org/pages/solutions/03bccd83a0elb039
8ba7a0bf

* Snap4City - FIWARE Consultancy Services:

° g’éltps /émarketplace fiware.org/pages/solutions/907f5ecc63927f643
8421

« Snap4City is compatible with all the above protocols Powered by
— via IOT Orion Broker, < FI
— via 10T Applications.
— via direct connection on ETL processes on their corresponding |IOT brokers, and/or

* SnapA4City is also compatible with many other protocols, see the table reported
in page: https://www.snap4city.org/65 .. . @, ari 200 =

DINFO

NGEGNERIA
DELL'INFORMAZIONE

2 ’F



https://www.snap4city.org/drupal/node/467
https://marketplace.fiware.org/pages/solutions/b8905e91973b420189cce972
https://www.fiware.org/
https://www.snap4city.org/drupal/node/467
https://marketplace.fiware.org/pages/solutions/03bccd83a0e1b0398ba7a0bf
https://www.snap4city.org/drupal/node/467
https://marketplace.fiware.org/pages/solutions/907f5ecc63927f643dd8421b
https://www.snap4city.org/65
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2013 KmA4City

Ontology 1.1

- Tuscany,
Road Graph
- Mobility
- culture, tourism
- Events
- Parking
- Services
- Linked open graph

2014

- Weather Forecast
- Real Time Wi-Fi

- Entertainment
-LOD

‘ - Twitter Vigilance
- Social Media

Analytics,
Km4City 1.4

Sentiment Analysis
o 2015

(2016-21) =

-

g—

>
)

H2020 REPLICATE

O
O

,w"}_ b i)

- Smart Energy

- Sustainable Mobility

- Control Room
- Dashboard

Km4City 1.6.2

-~ (2016-21)

f\Sh-Moblhty 3
e 30 °

Sll- MOBILITY SCN
- Infomobility

O,

KmA4City 1.5‘

- Resil

Mobile App
Routing
Multimodality

016@/ Fl

ience

Decision Support
- Smart First Aid

- User

Behaviour

Analysis, predictions

- Risk

?@stolu&z
¥ ckan

DISIT lab roadmap vs model and tools’ usage

(2

Analysis

H2020

015-18)

- Origin-Destination

and trajectories

- Traffic Reconstruction

- Offer Analysis

- OBU, smart devices

E@15

dlgltal ecosystem

O
o}

by EXPO MILANO 2015

,- (2016-19)

GHOST SIR

- Sardinia Region
Smart City Strategies

and plan

\!il =
WACTCAPAC ILTY.

GREEN IMPACT
POR FESR 2014-2020

- Industry 4.0
- Critical Plant

- Monitorin
2017 b o

1000

- Smart Waste

f\Sﬂi Moblhty 5y

ST
O- User engagement
- Bike Sharing

- Data Analytics ++
- Social Predictions
- OBD2

|OT/IOE
Km4City 1.6.6

=S,

Node-RED
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C sNAPAcry
SELETCT H2020

for Cities

(2017-19)

- IOT/IOE, 10T App
- Living Lab

- Maker Support

- 10T Edge

- Smart City 10T

- GDPR,

- Privacy & Security

(2017-20)

- Mobility
Km4City ‘ MOSAIC  pemand/ offer gfetécyh
1.6.4 N O —— . g\tnrzltyetlgcs and Industry 4.0
(2018-20) ¥ o 18-21) Synoptics
i\Sll_,Mablhty i 2018 o o II‘ b

S TRAFAIR

F (2018-21)

- Traffic and Mobility
Impact on Pollution

NOX predictions

2019

o o

-
bee smart city

Smart Lonato
Reverberi Enetec

Gruppo MPES

EURDPEAN OPEN
SCIENCE CLOUD

S
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Soda40
..@M Regione Toscana

Industry 4.0
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SNAp4CITy Lot CAPcLON Winner of Open
roadmap _ Smart Light Data Challenge of
- Sweden o o eqel )(
Km4City
1.6.7 ‘ PCACity (2020-21)
Monitoring Terrain
2019

o 3 EUROPEAN OPEN o =
= SCIENCE CLOUD smanGARDAlake

O 2021
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i Smart Mobilit
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