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blic Spaces as Critical Infrastructures

The City is a system of systems for city users oo
— Cascading effects

Transport networks

— Main means for rescue teams, food, water, etc.
Communication, ICT infrastructure

— TV cam, switches, cyber,

Energy networks

— power supply for health, cyber systems, etc.
Hospitals networks g'd
Aggregation areas o S |

https://www.snap4city.org/download/video/DPL SNAP4SOLU.pdf

SnapA4City (C), March 2025 5
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e Controlling Status: management, and operational

DINFO

PARTIMENTO DI
INGE NERIA
DELLINFORMAZIONE

o Monitoring via KPI
o Computing predictions data from the field and KPI &=
o Anomaly detection (
o Early warning on critical conditions
e Making plan: tactic and strategic, medium and long range ..
o Optimisation: Prescriptions, suggestions
o Risk assessment

* Big picture and Long-term focused (2 to 5+ years)
= Vision, Mission, Why, Policies and Direction LA \
* Executive-management [P T\ ¢ WO\ o
* What is the right direction for the company? ; oW

o What-if analysis on scenarios

o Simulation and predictions

* Short-term focused (3 months to 2 years) \erop t%renze ?

T . « Focused on specific business department fimeri pucci
Ta ctica I * Middle-management
* What activities to be planned in strategic alignment?

o Resilience

* Be ready for Unexpected
Unknows £ Operational

Slidp4CILy \\), IVIdILIT ZUZz0



UNIVERSITA DINF Y (= b
DEGLI STUDI DIPARTIMENTO Dlo DISTRIBUTED SYSTEMS
FIRENZE | BSfiSiumaone | FEENGSSEs e CITY

e Controlling Status: management, and
operational

Monitoring
o Monitoring via KPI
o Predictions vs KPI KPI
o Anomaly detection N\__ Digital Twir j
o Neuro-Symbolic analysis Models & X predictions,
o Risk assessment Data Anomaly Detection,
o Early warning on critical conditions Decision / Analysis, Assessment
o Fast What-if analysis Support System Warning
e Making plan: tactic and strategic, Nes Simulations,

medium and long range, micro/macro Scenarici_usj TFR, Crossroad,
o Simulation & optimization Public Transport,
o Generative Al Prescriptions, scenarios K (J Routing, ..
o Resilience to Unexpected unknows What-If Analysis,
o What-if analysis wrt scenarios Optimization <
o Collaboration with stakeholders

2024/8 Snap4City (C), March 2025
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FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS -
NEWGUI

Monitoring

KPI

\’ Dlg'tal Twin } S T T oy

Models & ™™ Predictions,
Data Anomaly Detection,

A Analysis, Assessment
Decision Warning
Support System
'k Simulations,
Scenarious TFR, Crossroad,
7 :
Public Transport,
| Routing, ..

What-If Analysis,
Optimization <

‘ Snap4City (C),




Digital Twin -
J v

 Digital Twin
e Connected with real systems

* Modelling aspects: structural, visual,
informative, real time data sensors (context),
POI, functional, resources, etc.

* Analytics: Al/XAl techniques, simulations,
users’ needs, etc.

e Easier to understand the context, review ' _ = - =
from multiple points of view |

e Useful to perform
* Discussion with city users
e Support decision makers

* By Case Experiments for analysing

* New solutions, impact of disaster (natural and
provoked)

e Reduction of costs in the analysis, in reduction of
mistakes

SnapA4City (C), March 2025 9



57, &

NG
| (@ IS
\$Z5q\ 3
¥

IS
LN

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA

DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

®e) 99

il

-

Py
—_
—_ =
—_

|
=




100%
OPEN
ODURCE l

Powered by
C©FIWARE

FREE
TRIAL

PEN Test
Passed

BPHEU GDPR
'),/.‘ COMPLIANT

¢“SNAP/

Appliances and Dockers

Installations

“3  SciEce cLoun

=S

Node-RED

@roundation
EQ15

digital ecosystem

<X

NVIDIA.

DINFO

PABTMENTO DI
RO
DELLINFORMAZONE

S, | UNIVERSITA
é@% DEGLI STUDI
=37l | FIRENZE

CONTROL ROOMS - DECISION SUPPORT SYSTEMS - WHAT-IF ANALYSIS - BUSINESS INTELLIGENCE - SIMULATIONS - SMART APPLICATIONS

WA

2

DASHBOARDS - VISUAL ANALYTICS - SYNOPTICS - DIGITAL TWIN - GRAPHICAL WIDGETS - ANALYTICS - GUI CUSTOM STYLES - VISUAL PROGRAMMING

}‘
\

N T TE

API - MICROSERVICES - GIS - BPM
VIDEO - REPORTS - MAPS - 3D ...

Native and External
Smart Applications

v : |
Wty abine | |

PREDICTION - ANOMALY DETECTION - CLUSTERING - ROUTING - SENTIMENT NLP - TRAFFIC FLOW
PEOPLE FLOWS - SDG - 15 MIN CITY INDEX - KPl - HEATMAPS - ORIGIN DESTINATION - ETC...

G|

a.l"‘ R 'wwk_’,,u‘u‘ﬂﬂlk\‘

EXPERT SYSTEM, KNOWLEDGE BASE BIG DATA ANALYTICS, ARTIFICIAL INTELLIGENCE VISUAL PROGRAMMING, ADAPTERS
SEMANTIC REASONING EXPLAINABLE Al, MACHINE LEARNING DATA FLOWS, WORKFLOWS Asset Management
SMART DATA MODEL OPERATIVE RESEARCH, STATISTICS PARALLEL DISTRIBUTED PROCESSING

Security and Safety
Social Media

10T DEVICE MODELS, STORAGE EVENT DRIVEN

Smart Solutions and Decision Support Systems

METHODOLOGIES

LIVING LABS
COURSES AND COMMUNITY
DEVELOPMENT TOOLS =
1
A
p: S
i
C‘IL) v
3
T g {
) e
- y
i G
‘\‘ o TZ s



https.//www.Snap4City.org 3, O 1/ ol

* 11 running installations in Europe

* Snap4.city.org, Greece, Merano, Cuneo, ... Vo oreenizations/areas

* Toscana, Pisa, Sweden, ISPRA, Snap4.eu,
e Altair, Italmatic, M4F, Romania, ....

* 18 projects, 12 pilots on 10 Countries

* Widest MULTI-tenant deploy has

>40 cities/area

25 Organizations / tenant
> 8850 users on

> 1800 Dashboards

> 17 mobile Apps

* Antwerp area (Be)

* Bari(l

* Bisevo, Croatia

* Bologna(l)

* Brasov (Ro), by ICEBERG

* Capelon (Sweden: Vasteras, Eskilstuna, Katlstad)

Node-RED

:}\‘Bﬂ ™ \%

* Cuneo (I

* DISIT demo (multiple)
* Dubrovnik, Croatia

* Firenze area (I

e Garda Lake area (l)

* Greece (Gr)

* Helsinki area (Fin)

* Limassol (Cy)

* Livornoarea (I

* Lonato del Garda ()
* Malta (Malta)

*  Merano (l)

* Modena (1)

* Mostar, Bosnia-Herzegovina

* Oslo & Padova (Impetus)

* Pisaarea (I

* Pistoia (I

¢ Pont du Gard, Occitanie (Fr)

> 2.2 Million of structured data per day -

> 580 |oT Applications/node-RED
> 750 web pages with training
> 75 videos, training videos

Snap4cCity (C), March 2025

Rhodes (Gr)

* Roma(l

* Santiago de Compostela (S)
* Sardegna Region (l)

* Siena(l)

*  SmartBed (multiple)

* Toscana Region (1), SM

* Valencia (S)

* Venezia area (!

*  WestGreece area (Gr)

.~

P

* +|srael, Colombia, Brasile, Australia, India, China, etc.

Y SNAP‘ciry

) -'- *'
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Digital Twin Development Platform

e e e
Digital Twins
’—--- Il I I B D D D D D D D B .

Snap4City Microservice Platform

\
e P gz,

Proc.Logic

4 MicroService Based, Proc.Logic
& Server-Side Business Logics, SSBL

GW

. Analytics:
Ingestion Bases & y

MLOps,
HUB Storages ML, Al

Dat
q Data Knowledge =te

External
Services

Web/Mobile Apps
Dashboards & Interfaces

— -

\""""""

Snap4cCity (C), March 2025 . 13
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* POI, IOT Devices, shapes,..

* FIWARE Smart Data Models, S g
* loT Device Models g i
* GIS, maps, orthomaps, WFS/WMS [
GeoTlff calibrated heatmaps N
e Satellite data, any kind.. - LTy e

* traffic flow, typical trends,
* trajectories, events, Workflow, .. (el ; | 7
* 3D Models, BIM, Digital Twins, .. e
 OD Matrices of several kinds, .. |- ). e | e Thl .

* Dynamic icons/pins, .. E | - (&
» Synoptics, animations, .. g ST — N
* KPI, personal KPI,.. -m
e social media data, TV Stream, = c
* routing, multimodal, constraints, Ll
e decision scenarios, :
* etc. | | oineo i

10 /2 2 FIRENZE | 8&iinzone | #BNGRSL e -




Standards and Interoperability (10/2024) "’SNAV

Compliant with:

e loT: NGSI V2/LD, LoRa, LoRaWan, MQTT, AMQP, COAP, OneM2M, TheThingsNetwork, SigFOX, Libelium, IBIMET/IBE, Eno€&an,
Zigbee, DALI, ISEMC, Alexa, Sonoff, HUE Philips, Tplink, BACnet, TALQ, Protocol Buffer, KNX, OBD2, Proximus, ..

* loT model: FIWARE Smart Data Model, Snap4City loT Device Models

* @General: HTTP, HTTPS, TLS, Rest Call, SNMP, TCP, UDP, SOAP, WSDL, FTP, FTPS, WebSocket, WebSocket Secure, GML, WFS,
WMS, RTSP, ONVIF, AXIS TVCam, CISCO Meraki, OSM, Copernicus, The Weather Channel, Open Weather, OLAP, VMS
Milestone, TIM, HERE, ....

*  Formats: JSON, GeoJSON, XML, CSV, GeoTIFF, OWL, WKT, KML, SHP, db, XLS, XLSX, TXT, HTML, CSS, SVG, IFC, XPDL, OSM,
Enfuser FMI, Lidar, gITF, GLB, DTM, GDAL, Satellite, D3 JSON, ...

* Database: Open Search, MySQL, Mongo, HBASE, SOLR, SPARQL, ODBC, JDBC, Elastic Search, Phoenix, PostGres, MS Azure, ..

* Industry: OPC/OPC-UA, OLAP, ModBUS, RS485, RS232,.. https://wvwv.snap4citv.orq/65

* Mobility: DATEX, GTFS, Transmodel, ETSI, NeTEX, ..

e Social:Twitter, FaceBook, Telegram, ..

 Events: SMS, EMAIL, CAP, RSS Feed, ..

e OS: Linux, Windows, Android, Raspberry Pi, Local File System, AXIS, ESP32, etc.

S8 Ny e -
- Foundation "~ FI AT E@ls — -
=5 @ \— bee smart city

Node-RED g q |O X dugutal ecosystam

" sigfox

partner network
0% | praristuni | DINFO
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https://www.google.it/imgres?imgurl=http://www.researchtuscany.com/file/foto/logo_ecm_METODI%20PER%20LA%20PROGETTAZIONE%20E%20TECNOLOGIE%20PER%20IL%20SEGNALAMENTO%20FERROVIARIO.jpg&imgrefurl=http://www.researchtuscany.com/intoscana/progetto_dett.asp?lingua%3D%26idlink%3D18%26id_progetto%3D104%26cat%3Dcat_1&docid=vFPdD5YwwTg3VM&tbnid=Uz2QphfA7MQ5nM:&vet=1&w=340&h=80&safe=off&bih=1019&biw=1633&q=ecm%20logo%20segnalamento&ved=0ahUKEwjKn_TMr6jSAhXKOBQKHdxWCbgQMwgbKAEwAQ&iact=mrc&uact=8
https://www.snap4city.org/65

Ingestion, aggreg. = exploitation

loT App Visual
rogramming, no coding
e Data transformation
* Integration, Interoperab.
Scripting Data Analytics
Data ingestion
Business logic Server Side

e Edge and Cloud =
» MicroServices data - =
event driven develop — = -
via visual language — =
Node-RED

Snap4cCity (C), March 2025
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AND TECHNOLOGIES LAB
> 60.000 downloads

Open Data CKAN

Ticket Management, workflow
BIM Servers

Social Networks

Video Management system
Gateways

Data Analytics

Statistic, Optimization
Simulation

Artificial Intelligence
What-if Analysis Support
Geo Utilities Support
Routing & Traffic Flow
MLOps support
Python support
R Studio Support

oS

Node-RED

MicroServices ¢“SNAP/ciry
Areas

Entities

Snap4City
Microservices
Proc.Logic

Snap4cCity (C), March 2025

Data Load / Search / Retrieval

KPI, POI, GIS Data, Scenarios

Time Series, Public transport

High Level Types: heatmaps, ODM,...
loT / Entity Discovery

Delegation Management

Data Mapping

Dashboards

Widgets: Graphic Libraries
Interactive Widgets

Maps, 3D representations
Synoptics, External Content
Micro Web App

loTApp Management
Data Logs, A&A, Security
Ownership Management

VPN remote access

17
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Expert System semantic queries
* via:

e Smart City API for
Apps and third

party
* MicroServices
data driven
develop via visual
language
Node-RED

Snap4City (C), March 2025 18


https://www.snap4city.org/19

Solutions: reliable, secure and fast to realize SNl

IOT and data World

* Via Snap4cCity tools nq;%f <
* Dashboard Wizard
* Dashboard Builder
* Data/Visual Analytic

Dashboards and Apps

IOT Applications

* Smart Solutions results to be [EE =wr——— LI L SN
* Real time data drive - \‘ NS
Secure end-to-end
GDPR compliant
Reliable, interoperable
Auditable, marketable

pg/m3 :
B o
B s
W 2635
¢ 36-60
61-75
76-90
N 91-105
B 106125 §
B 126150

B >s1

Snap4City (C), March 2025 19
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New styles/themes can be developed by
specializing a few files from open source

https://www.snap4city.org/793
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4 .

smart City Digital Twir

, City Digital Model with...

*\eropb;ttg{renze
Ameri pucci

Snap4City (C), March 2025
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Intuitive platform
e Any Data TYPE, any data source, any protocol
e Data storage seamless
e Data analytics = artificial intelligence, Al/XAl
e Data Ethics, Al Ethics, GDPR
e Data Representation, any kind
e Key Performance Indicators, any kind
e What-IF analysis — Simulation, prediction, 2D/3D
e Micro, Meso e macro scales
e Operation, planning tactic and strategic
e Collaborative and shared representation
e Sustainable, shared, open source 100%

Complex and heterogeneous information, interoperability
o GIS, ITS, AVM, loT, BIM, CKAN, etc.
o Satellite services
o MaaS, last-mile delivery HUBs
o eftc.

22
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https://www.youtube.com/watch?v=le2XNF8Ftxo

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISIT

DISTRIBUTED SYSTEMS AND
INTERNET TECHNOLOGIES LAB
DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

30 Proiezioni
% nello spazio ~
Tipo

OGGETTI AVANZATE DIMENSIONE MODIFICHE PLUGINS
o @ " % %, Predefinito % Dall'alto
N #¥ Davanti ©, Dalla destra
Vista Resetta Vai  Modalita' i °
20 I'ingrandimento a divolo~ | @ Dietro w" Dalla sinistra
Camera

BlMvision 2.25.3 - C:\Users\giudi\OneDrive - stud.unifi.it\Giuditta\TES\BIM\034 - ARCHITETTONICO.ifc

> ¢ Gl w

Y

Ruotaverso  Ruota verso Opzioni Minimappa
sinistra destra ~. > z 0
Vista Separa i piani

? (=] - x
Resetta Alcuna  Plugin
Store
Vedi anche -
Struttura IFC v B X
Av‘: Tipo Nome Descriz
v + Piano GF
v + Piano 01
% - Piano 02
v + Travi
v + Tetti
v - Finestre
v + Finestra  094-ARE.02.1:3.60...
v + Finestra  094-AR-FE.02.1:3.60...
v + Finestra  094-AR-FE.02.1:3.60...
v + Finestra  094-AR-FE.02.1:3.60...
v + Finestra  094-AR-FE.LC:3.60x1...
v Finestra  094-AR-FE.LC:3.60x1...
v Finestra  094-AR-FE.LC:3.60x1... v
>
Classificazione | Relazioni
Valore Um. A

094-ARFE.02.1:3.60x1.70m:
218547

094-ARFE.02.1:3.60x1.70m
172 m
36 m
218547

206
034

206

02
05/2021

A s

- LB_UF_UfficioTecnico
Cod_Fuoriporta
Cod_Immobile
Cod_Infocad
Cod_Piano
Data verifica presenza
infiltrazioni perimetrali
Data verifica stato di
conservazione,
fissaggio, funzionalita,
stabilita e tenuta
superfic vetrate
Descrizione

Immagine
Immagine tipo

Periodicita verifica
presenza infiltrazioni
perimetrali

Periodicita verifica stato
di conservazione,
fissaggio, funzionalita,
stabilita e tenuta di
superfic vetrate
Verifica presenza
infiltrazioni perimetrali
Verifica stato di
conservazione,
fissaggio, funzionalita,
stabilita e tenuta di
superfid vetrate

Valore

122
094

122

01
05/2021

05/2021

Facdiata continua con telaio in
legno, finestre apribili e
avvolgibili

Immagine raster:
IMG_7428.1PG

Immagine raster:
IMG_7428.)PG

A chiamata

A chiamata

Si

Si

L | -

SnapA4City (C), March 2025

[omeg - - - A=l |

-

111 Tri—

e

S

26



SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES e SNAPLcry S
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UNIVERSITA DINFO DISIT e e
% |FIRENZE | ERELS,. | vionitorin

e Controlling Status: management, and
operational

o Monitoring via KPI

o Computing predictions and KPI

o Anomaly detection, Early warning
o Control Rooms, situation rooms

o Reacting: Computing in real time
o Changing semaphore maps
o Changing Dynamic signage
o Real time Info Mobility
o User engagement via Mobile Apps
o What-if analysis
o etc.,

Aerop tc&renze
Ameri pucci

SnapA4City (C), March 2025 28



UNIVERSITA DINF Y (= b
DEGLI STUDI DIPARTIMENTO Dlo DISTRIBUTED SYSTEMS
FIRENZE | BSfiSiumaone | FEENGSSEs e CITY

e Controlling Status: management, and
operational

Monitoring
o Monitoring via KPI
o Predictions vs KPI KPI
o Anomaly detection N\__ Digital Twir j
o Neuro-Symbolic analysis Models & X predictions,
o Risk assessment Data Anomaly Detection,
o Early warning on critical conditions Decision / Analysis, Assessment
o Fast What-if analysis Support System Warning
e Making plan: tactic and strategic, Nes Simulations,

medium and long range, micro/macro Scenarici_usj TFR, Crossroad,
o Simulation & optimization Public Transport,
o Generative Al Prescriptions, scenarios K (J Routing, ..
o Resilience to Unexpected unknows What-If Analysis,
o What-if analysis wrt scenarios Optimization <
o Collaboration with stakeholders

2024/8 Snap4City (C), March 2025



Key Performance Indicators, KPI

Fast
Wekibe Sport Mobility Gon
eig ernment
Average Services
Slow *
Mobility 5\ Health
\S
Food } Average
Services
[ r-
|
Economy 5 Housing
Culture
Erwvironment and
Cult
Entertain. i
ﬂg y SUSTAINABLE s
k!
s * DEVELOPMENT \F "

ALS

oM Calendar 5 o, 25 The target value has become a 10 ug/md
25 ¥ argetvale, & pg/m limit value since 1 January 2015 Hem
PM - Not to be exceeded on more R 99" percentile
ho One day Limit value, 50 pg/m* 50 pg/m? (*)
than 35 days per year. (3 days/year)
PM,, Calendar year Limit value, 40 pg/m*  (*) 20 pg/m?
; Not to be exceeded on more
o Maximum daily 5 th q q 5
3 8 hour mea Target value, 120 pg/m®  than 25 days per year, averaged| 100 pg/m
over three years
Not to be exceeded more than
NO, One h imi (G 2
,  Onehour Limitvalue, 200 pg/m® (*) 18 imes a calendar year 200 pg/m*® (*)
NO, Calendar ys Limit value, 40 pg/m* 40 pg/m*

c"snmcm

United Nations Sustainable Development Goals,
SDGs (for which cities can do more to achieve some
of the 17 SDGs, https://sdgs.un.org/goals);

Global
&

objectives of the European Commission in terms of ]_ O C a ]
pollutant emissions for: NO2, PM10, PM2.5
(https://environment.ec.europa.eu/topics/air _en);

15 minutes cities (where primary services must be
accessible within 15 minutes on foot);

SUMI: mobility and transport vs env
* https://www.snap4city.org/951

SUMP/PUMS: mobility and transport vs env.

Periodic
&
Realtime

ISO indicators: city smartness, digitization, tech
level.

Low Level/Real Time: global traffic, quality of
service, betweenness, centrality, queue, time to

travel, etc.
30


https://sdgs.un.org/goals
https://environment.ec.europa.eu/topics/air_en
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C /SNAPACITY?

2010t

15MinCitylndex

What would support my neighborhood to
become a 15-Minute City?

Come
Using the Open Data: /
We developed a data analytic tool based on = /s A igna Mgt
municipal and national open data to assess lsﬁ;nmdex X f
. SANe . astea a Signa
services adequacy for people living in each 15 ,4ex s et
minutes areas of the city. Critical ~ #%0
Insufficient
Good public Satisfactory Rinald
t t . = Fairly good ~
ransport services: B Good

bus, new tram
line, train stations,
cycle paths.

The tool supports the becoming of a 15-
Minute city evaluating the service level in
various domains.

Careggi/Rifredi is a relevant district in
Florence because of hosting the main
Florence/Tuscany hospitals Careggi and
Meyer, but also university headquarters
and many other workplaces.

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

k-.\

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

RLJSDTEHBUTED SYSTEMS
TECHNOLOGIES LAB

Fast

Sport Mobility
Weight Covernment
Average Services
m
Slow
Mobility 5 s ’ Health
3 /3
5 3 3 \S
Food Average
Services 9
' 5
3 |
3 v
Economy 5 Housing

Culture
and
Cults

Environment

Entertain.

Social Education

Security

1SMin Indexes 4 Max Value Suff. value

Snap4cCity (C), March 2025
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==

15MinCitylndex on Bologna

Ciao roottooladmint

Tue 3 May 20:14:59

+ | # of Inhabitants
Green factor

Civil factor

W, Industrialization
factor
Environment
Index

15Min Economy
Index

15Min Housing
Index

15Min Health
Index

o 15Min Food Index

o 15Min Education
Index

o 15Min Slow Mob
Index

THE PICKED POINT 9m
City: Argelato
Address: Via Casadio N. 1
latlon: 44.61882,11.35437

SELECTOR - MAP

{
+ MAPS ~

J Carpi

Correggio
Bomporto

I'Emlli;\

Rublera,__

+

Nonantola

Scandiano S Castelfranico
Emilia ™
Formigine
Castelnuovo

Sassuolo Rangone

Spilamberto,
Maranelio

Castellarano "
[ |

Vignola

Inhabitants
Density
#of inhabitants e
per area Frignano
0-10
10-50
50- 100
100 - 200
W 200- 350
B 350-500
B s500-650
B 650- 800
B s00-
B >0

15 MINUTI INDEX BOLOGNA CITTA

METROPOLITANA - NEWGUI

~ Heatmap Controls:

Max Opacity:

punto_|

( c——
2021-03-11 15:00:00

Portomaggiore

Jssa Lombarda

Y
Faenza.

https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQxMg==

Alfonsine

Russi

cnel ¢

cnel

Argelato : Via Casadio N.1

KIVIAT

@ 15Min Indexes

BAR SERIES

Max Value

Y SNAP‘ciry

1]
POVERTY

il

GOOD HEALTH
AND WELL-BEING

4

‘I CLIMATE
ACTION

Snap4City (C), March 2025

QUALITY
EDUCATION

L]
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https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQxMg==

Smart City Control Room ﬂéﬁ”ﬁﬁw y C“SNAPLcry
Florence Metropolitan City

* Multiple Domain Data
* Thousands of Open/Private data, POI, |OT, etc.

* mobility and transport: accidents, public transport,
parking, traffic flow, Traffic Reconstructlon KPI, .

* AND: environment, civil protection, gov KPI, cowd 19,
soizlal & social medla people flow, tourism, energy,
culture, .

* Multiple dash/tool Levels & Decision Makers
* Real Time monitoring, Alerting, quality assess.
e Predictions, KPI, DSS, what- |fanaly5|s” T

1@5-

o andy,

* Historical and Real Time data iy
* Billions of Data ———
* Services Exploited on:

* Multiple Levels, Mobile Apps, API
* Since 2017

https://www.snap4cit
Snap4cCity (C), March 2025 0 : el



https://www.snap4city.org/747
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FROM CITY
DASHBOARD TO
APPLICATIONS

e

DINFO DIiSIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

INGEGNERIA INTERNET TECHNOLOGIES LAB

DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

: 4
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B

Air Quality Sensors
Weather Sensors
PM10 Heatmap
PM2.5 Heatmap
CO Heatmap
CO2 Heatmap
O3 Heatmap
NO2 Heatmap
Europ. AQ!l Heatmap
Air Humidity Heatmap
Air Temp. Heatmap
Wind Speed Heatmap
Gral Pred. HM NOX {3m)
Gral Pred. HM NOX (6m)
Traffic Sensors
Traffic Flow
Cycling Paths
Accident Heatmap

Accident Heatmap 2

> o> rrrrrr >rrrryr >

Only HRes Anym. Gral

>»

Schools

Air quality
trends

Firenze - Trafair - AirQuality Heatmayps

This dashboad contains data derived from actual sensors and predictive values under validation

Multi Map

Perel o)a '\Ior(l

FIO55ZTL00601

Sesro F oremmo

Al VALUE NAME: FI055ZTL00601
| Sesto Bogentino’ DETAILS  DESCRIPTION RT DATA 4
y v RN SP54
1136 W @Q‘% Last update: 2020-04-06 15:02:00+02:00
¥ SanPieroa | i & \ %,
Pontis; N T Description Value Buttons P
S ' = \ : Last Last Last Last Last | B
S (0 @ i; 74 concentration 0 value 4hours 24hours 7days 30days Ccucl.l,ﬁ
- C‘ ! Quaracchi Peretola
San DonniMo ; Piees / g\ vehicleFlow 16 Last Last Last Last Last
San Mauro E Brozzi - (i S y o value 4hours 24hours 7days 30 days
. | _. Via Pistoiese k / i
| e Svaiiaasiced: 06 Last Last Last Last Last
\ Vgl gesp value 4hours 24hours 7days 30days

f

S ol &

2o iabe Etruria:
—_n'apo' y, el hmuno

G

ydnang Mamlgnano

Badia a

San Colombano

Mon 6 Apr 15:12:27

WiV iLCIuIY

A
A8Z2°'m

SP55

SP110

T A
@I TG > oA
‘ ‘4’/‘3‘1 A0 Pogg
gna lana i, A dl,,,, £m=5anjacope= e Sari Ror
~ Lastra o Signa X  al Girones” je* 4421
‘ 5567 @ Gl
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o
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v [ 553 5N
3 N Scandicci h \ - =
NG ™ \ e Poogia
: N 4 \ s Térra Blanca E"If‘;[' 611
Poga \ Rinaldi ) % 5 “Bagno a Ripoli 434 m g.om
“Mulettirt S
184 m | > Paggio
| ] <& YiaRoma dell'Incontro
LY SP1 480'm
y . N\
& 2 \ :
o \"-\‘ 5 \ © OpenStreetMap contributors
Air Temperature (5 vehicleFlow - 30 days ©
)
100
21.8 ‘
i
°C o ‘
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Privacy Policy Cookies Policy Terms and Conditions

https://www.snap4city.org/dashboardSmartCity/view/index. php?lddasboard “MTUzMg=
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTUzMg==

Traffic Flow Monitoring - Firenze - Cloned?2?

Wed 11 Nov 15:01:32
# IN FLOW Firenze IN Traffic Flow (number of vehicles) Inc Daily Inp... Daily Inputs (monthly) (last value is incremental, real time)
212892 258 4392
15 966.9 193 B29.4
10 644.6 129 719.6
. Current ; Current
10549 #ofvehicles e Previous 97137 #ofvehicles _ - Provious
o 0
0400 08:00 12:00 19. Oct 26. Oct 2. Nov 9. Nov
# OUT FLOW Firenze OUT Traffic Flow (number of vehicles) Inc Daily Out... Daily Qutputs (monthly) (last value is incremental real time)
18828 2727912
4121 204 5934
9414 136 3956
. Current o Current
13720 #ofvehicles .. Previous 97457 #ofvehicles .- Provious
0 o
04:00 08:00 1200 19. Oct 26. Oct 2 Nov 9. Nov
ZTLin ZTL in Traffic Flow daily trend, entering in ZTL QoS as perc. of measures taken QoS as perc. of measures in ZTL
40152 100 956
30m.4 75 7 -
F— cp  Aualita bassa flusso totale < 70 T qualita bassa flusso ZTL < 70 11/11/2020
. weE Current Current : Current
2468 #ofvehicles . 5 Previous 25 Previous 239 Previous 15:01:33
0 o 0
0400 08:00 08:00 16:00 08:00 16:00
total of the day, yearly
2963k
222225
148150 Current
T4 075 Previous
Dec 19 Jan'20 Feb 20 Jun 20 Jul 20 Aug 20 Sep 20 Oct 20 MNow 20
outflolv total overfthe day Yearly
Current
Previous
Drec 19 Jam 20 Feb 20 Jun 20 Jul'20 Aug '20 Sep 20 Ot 20 Nowv '20
COVIDY9 fansecammor
88912
BEEE.4 o
1°/phase
22228 Previous
Dec 19 Jan 20 Felb 20 Jun "20 Jul 20 Aug ‘20 Sep 20 Oct 20 Maw "20




UNIVERSITA
) | praursruni | DINFO | DISIT
! FIRENZE | 06\ tazone | ECNGIOSES Lae

SUSTAINABLE GITIES 1 3 CLIMATE

ACTION

Short-Term Prediction of City Traffic Flow
via Convolutional Deep Learning

B L/ INPUT Convld + Max Pooling 6 BI-LSTMs layers FullyConnected

e
\ ‘o

9 7 P e £ 1
PS 9. v
Q 2% \ o @ o
SO0 s
P 6 - ‘ 16
= e (LU A A M m
oy 4 ¢ B 0% v S .',x'w‘dkl\. |,n el AT I —
9. - B \ W Mgl 1T T ] —
oy g LY, whl i
b d \d

3: e ' i > o R o I AP N N
Urban data: RF CONV-BI-LSTM ss00

b Date'tlme — XGBOOST 000 A
* Traffic DNN N
e Temporal LSTM N

* Seasonality BI-LSTM
Autoencoder BI-LSTM

e Pollution _ Attenti CONV-LSTM e
e Weather SaFo8 ’

CONV-BI-LSTM %09

\ehicleFlow
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UNIVERSITA DlNFO DISIT ; WL
DEGLI STUDI DIPARTIMENTO DI 'RTngm}lrggﬁbas?smMs N A p4 m
il | FIRENZE | 085\ Simazions | FEENGSEEs 1 an CITy e '
- r — r / _— /
- S (&2 a- FArl AT B= a / . “Talalal=da ‘| al
) ) ( ) ) s o/ / / / v, J

* Making decision on mobility
and transport solutions =2
what if analysis

* Controlling pollution

* Dynamic Routing for
Firebrigade, Ambulances,
general public

* Planning Public
Transportation routing

@@ Firenze



UNIVERSITA DlNF NSl p 2 P
DEGLI STUDI PARTIMENTO Dlo DISTRIBUTED SYSTEMS \"Aea 1 | A 1r /S : a/CITY
INGEGNER AND INTERNET ! O / / ‘ ) CI Ty Y e
s T / i'

F l RE N Z E DELL'INFORMAZIONE TECHNOLOGIES LAB

oM
3\.0‘2\“0 ®' Select scenario
NV

Select studio
o ° ; r Padiglione
lgeﬂ?d‘)‘m. Spadolini SR | INCID1 (My Own) vk
e Fortezza :
" da Basso & 7 =
;‘ " Qo
N I = >
. . 2 . B RIE
%/U uuu & L - b "N @
o S
; e Qf | Viale Fratelli Rosselli, San lacopino, Quartiere 1, Fire
Oq’u, A < ”S 5
8 A <7</,ﬁ y’ 32 R, Via Luigi Alamanni, San lacopino, Quartiere 1
account for: S i
o [ -
N !
N e <l
» t 29km, 4min30s

. Firenze
— RO u t I n g P::;‘::' N | 4 Continue onto Viale Fratelli Rosselli 25m
ol RS | P Turn right onto Via Jacopo da Diacceto 500 m
2% @ x 4 Keep right onto Piazza della Stazione 150 m
g r® Turn right onto Via della Scala 600 m

4 Keep right onto Piazzale di Porta al Prato 400 m |‘

— Traffic Flow reconstruction
— Evacuation paths
— Rescue team paths

Assessment on the basis of
changes:
— Mobility demand assessment
— Mobility Offer assessment

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjE5M

Dlilap=reiILy \“), wviaiulil cveco

HNUIL T (VY Uwil)

3\ 1 \.‘ }
\

2787m.30s

“ 4 Continue onto Viale Fratelli Rosselli 70 m
\ \\ 4 Keep left onto Viale Fratelli Rosselli 150 m

P Turn right onto Viale Fratelli Rosselli15 m
N Tum left onto Viale Fratelli Rosselli 40 m

‘\ B Arrive at destination om

P TR

42
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UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

IPARTIMENTO DI

INGEGN
DELL'INFORMAZIONE

)

L

o
~ SN /X8

¥ | @ select scenario
U Select studio
|

what if new (My Own)
¥

| Description: Not Available.

Time Range: Not Available.
{ Weighting |

Fastest with traffic

{
& Start date & time

& s
A:' &

09/29/2023, 06:30 PM

— o
5
l <
g

o0

| 12, Piazza Massimo D'Azeglio, Quartiere 1, Firenz

43, Via Francesco De Sanctis, Bellariva, Quartiere

Vi )+
{ + ’ a Vincen, Giobery Via Vincery|
5
3 f C =
+ S 2
Vi < S —_
w '3 Geitagn, v H t t Vo ,M 2 2 km, 4 min ‘ ‘
= tudio name
) Gty =3 it Giottg ':” ,, | 4 Continue onto Piazz J
&
| o £l  Tum right onto Via F ‘ escription !
o
i s w G | 4 Tum left onto Viade [ public visibility
e ¥ =
& a, - 5 " s
Aoty Vs by g ‘H /i s 4 4 Tum left onto Viale # ‘ e ‘ ]
Puar . i Angelicy Ty g v 7 r» Turn right onto Via J
oserma (-} /- o
0, F Baldissera A 3 {3 ¥ Turn right onto Via dei Della Robbia 250m
Moy - Gomando v $ ¥ == |
e Legione S T S | 4 Continue onto Via Giovanni Bovio ree sireel
b > % Arpoj, 5 2 |
Sateoinrery - = @ |~ Atroundabout, take exit 2 onto Vig ) i
" > y
Via Tripoli— "Toscana’ It & irio Sella ” 0 Fluid traffic |12
i 2 AL - | Tommasg Campanella ™
o, c1) T e w Heavy traffic
Vecchia h
e
L] e === Very heavy
= L ,xo(uro Colomb () Sensor position
”"%rnc Cf‘
Gioyanni ' FirenzeFIPILITrafficTTT
PR da Ve'r‘ra:zzano Traffic Heatmap Controls: 244
Max Opacity: ( ca———f ) 1
2023-09-29 18:00:00 [ Next> |

2pr--
0
Xl ‘ <Prev ‘

Bt
/A N
¢

Via dei |
< Tungarne Francesco Femuce

«

&

{_‘

: ® select scenario
2 . O select studio
g & A |
c,% :5\ Chiusura Piazza Oberdan (My Own) v |
f
() | Description: Not Available 11
"} From: 2023-09-01701:00 To 2023-10-01T23:59 |
{ Weighting
Vi ) { ki
& I
s ¥ & Fastest with traffic v g
> $ &
2o
g\,}” f d Start date & time
AN . | {n
E FAON { | 09/29/2023, 06:30 PM (= IR
® & '
& 4 In
RN A T 7
SRR S ¢
</ §‘ L &
ok ) '
iy | 12, Piazza Massimo D'Azeglio, Quartiere 1, Firenz
a.cp
oc, [ Vg 2
ionie Any A W 43, Via Francesco De Sanctis, Bellariva, Quartiere
b : = 8 oion A LU0 Nl 43, Via De S Bell
Hs! CHi [
v p ‘ d LIIEIR |
+ 3 incenzo Gioberyy Via Vincenz¢
$ 4
| o~ { -~ {
Vi 3 g & 1. + | 2.4 km, 4 min
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Deep Learning for Short-Term Prediction of
Available Bikes on Bike-Sharing Stations  E.i
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E. Collini, P. Nesi and G. Pantaleo, "Deep Learning for Short-Term Prediction of Available Bikes on Bike-Sharing Stations," in IEEE
Access, vol. 9, pp. 124337-124347, 2021, doi: 10.1109/ACCESS.2021.3110794.
https://ieeexplore.ieee.org/abstract/document/9530580 Snap4City (C), March 2025
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SNAP4City]Advanced APIs

Snap4City Servers and Tools:
Dashboard manager, Heatmap
manager, GeoServer, Smart City API.
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weather, etc.
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E. Collini, L. A. I. Palesi, P. Nesi, G. Pantaleo, N. Nocentini and A. Rosi, "Predicting and Understanding Landslide Events with
Explainable Al," in IEEE Access, doi: 10.1109/ACCESS.2022.3158328.

https://ieeexplore.ieee.org/abstract/document/9732490 Snap4City (C), March 2025
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Local Explainable Al - una

The local explanation puts in
evidence the features which
provided major contribution to the
prediction

For example considering
FigurelOa, the value of
VelMaxSIR, MaxTempSIR, Day3
and Humidity contributed
significantly to the classification of
the observation as a landslide
event
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FIGURE 10. Local feature relevance via SHAP, as interpretation of
events in terms of feature values: (a) and (b) are events with predictions
of landslide. (c) a no landslide event.
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Smart Waste — Map view

=] Smart Waste Management
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Select the bins Kind, Fullness and Status + he VALUE NAME: FI67896
from the dropdown below and press £ pescH
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* Reduction of costs for waste collection
* Optimization of waste collection for the next day, forecast
* Production of rides and paths for the drivers on waste collection

* Operator:
* Refine a search by using the filters on the left side
* Click on a waste bin pin on the map:
* A popup with real time data is shown
* The fullness status of the selected group of bins is shown in the synoptic below the map
* Specific fullness weekly trends are shown below the map

* Chick on the «Table view» button to access the other dashboard
SnapA4City (C), March 2025
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Search bins on map by filtering
per:

@,

Kind (All, generic, plastic,
paper, glass, metal, organic)
Status (Active, Not Active)
Fullness (Full, Half-full, Empty)
Address

Group of bins (by GrouplD)
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City Users Behaviour, Safety, Security and Social Analysis

* People Mobility Demand via Origin Destination Matrices
* People detection and classification: persona, strollers, bikes, etc. (ML, DL)
» people counting and tracking, head counting, people trajectories (via thermal cameras, ML, DL)
» People flows prediction and reconstruction, (ML, DL)
* Wi-Fi data, mobile apps data, Mobile Data, etc.
* User’s behaviour analysis, People flow analysis from PAX Counters and heterogenous data sources (ML, Al)
e origin destination matrices, hot places, time schedule,
e Recency and frequency, permanence, typical trajectory, etc.
* Computing User engagement and suggestions for sustainable mobility (Rule Based, ML)
* Social media analysis on specific channel, specific keywords: see Twitter Vigilance,
e Reputation, service assessment: MultiLingual NLP and Sentiment Analysis, SA
* Tweet proneness, retweet-ability of tweets, impact guessing
* Audience predictions on TV channels and physical events, locations
* Prediction of attendance of events and on attractions
 Virtual Assistant construction, LLM, NLP, Sentiment Analysis (DL, NLP)
* Video management System integration for security

e 15 Minute City Index, etc. (modeling and computability)

e Comniittino SDG etec (DP) SnapACity (C), March 2025 >/
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* Prediction of
people flows
on the basis
of Wi-Fi data

* Anomaly
detection

* Resolute
H2020

e (Classification
of city areas

DINFO

DIPARTIMENTO DI
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS AND f = r - - : r ¥ [
INTERNET TECHNOLOGIES LAB - o J T [V}
DISTRIBUTED DATA INTELLIGENCE . S | S : : y .'e A
AND TECHNOLOGIES LAB

¢“SNAP/crry

ool 1 1
perac il Wt e |
- Predicting City Areas Crowd level el S
\ Wi-Fi based k characterizing Users’ Behaviors Pkl . ’“’
v g EpT—— T — > e .-t
- ? 9
¢
» % %
; ‘ 9
9
S
2

Guessing number of users of Wi-Fi Access Points
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AP average and confidence,

Actual AP trend for today

Predictive

AP prediction for the next time slot in the Bay on the basis of past weeks

SnapdCity (C), July 2021
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https://www.snap4city.org/dashboardSmartCity/view/Gea-Orange.php?iddasboard=NDUyOQ==

Counting People by Drones in Varna
TOURSIMO Varna 2

openweathersVarna

Sea conditions Varna

Air pollution Varna

Drone Data Varna

https://www.snap4city.org/dashboardSmartCity/view/newTheme.php?iddasboard=NDUxOA==
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Description

averageTemperature

[
g s
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el
DRONE_MARINE_GARDEN
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DETAILS DESCRIPTION  RT DATA
Last update: 2024-08-24 09:27:00.000+02:00

Value
41

averageTemperatureThermalCamera
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birds
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distance
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ICT Assets Control: CUNEO Municipality
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Citizen Engagement via Mobile Apps

Produced information

GPS Positions
Selections on menus
Views of POI

Access to Dashbogrds
searched information
Routing

Ranks, votes
Comments
Images
Subscriptions to

Jtifications

Viewed ?
Accepted ?
Performed ?

Snap4City (C), March 2025
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< 2019-05-08

v entries

DataTime !7 Latitude
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Longitude
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Derived information
* Trajectories

Hot Places by click and by move
Origin destination matrices
Most interested topics

Most interested POI

Delegation and relationships
Accesses to Dashboards
Cumulated Scores from Actions
Requested information

Routing performed

Produced information
* Suggestions

* Engagements

* Notifications
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To propose suggestions and Engage city user
we need to know how they ar moving

Speed distance
Previous median speed I

Previous speed |

Sport Facilities

User Type

Green Areas

Rail Line
Linear acceleration of Y-axis
BDS
Cycle Paths
Linear acceleration of X-axis
Time Slot
Linear acceleration of Z-axis
Non-Working....
Bus/Light-rail Line

== Average linear magnitude of...
Tourist Trail
Phone Year

Accuracy DL

Location Measure kind e

0 20 40 60 80 100

(T

M PublicTransport M PrivateTransport W Walk M Stay

Artificial Intelligence
Classification

Suggestions
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User Type I
Green Areas - Extra Tree Model results
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505 R = Accuracy % rec;)smn Recall %  F; Score
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Non-Working... Baseline and GPS + proximity +
Bus/Light-rail Line [EE— T T e 94.9 80.5 78.7 0.787
Average linear magnitude of .. | . P
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Phone Year |,
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Location Measure kind
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Snap4City What-If

* Decision support systems
* Improvement of life quality
e Sustainable Solutions

* Reduction of costs _
Data Analytics

e Risk Assessment

* Resilience System Modeling

and Simulation

|

Knowledge

Prepare
Absorb

Recover
Adapt

\
Crilica\unclionality

damage

Y SNAP/ciry

Short Term Predictions

Long Term Predictions,
Typical trends

Recommendations &

Models

Scenarious

Prescriptions

L

What-if Analysis

Anomaly Detection
Early Warning

Disaster Recovery

l

Strategies and
Plans

Partial

Decision Support System: neuro-symbolic reasoning
targeting Indicators: Quality of Life, PUMS, SUMI, KPI, SDG, 15Minindex,...



) SUSTAINABLE ¢ &, ¢“SNAP/crry
S/ DEVELOPMENT s ALS L)

QUALITY e 15 Minute City Index:

EDUCATION

— 13 subindexes: energy, slow mobility, fast

i mobility, housing, economy education, culture
| ' and cults, health, entertainment, gov, food,
security...

* Monitoring and Prediction of energy
consumption

e Stimulating: Bike sharing, e-bikes,
car charge, etc.

iate Industry 4.0 integrated solutions
ANDINFRASTRUCTURE . .

* Decisions Support Systems
Process optimization, control
* Predictive maintenance

* Smart City infrastructure: monitoring and

business intelligence tools for decision
resilience, long terms predictions

makers

Reduction production costs
Monitoring resource consumption
Optimization of Waste Collection

e Effective and Low cost smart solutions
* What-if analysis, Simulations

i e Y . :

1 CLIMATE itoring and Predicting: NO2, NOX, CO2, 16 :pfmwsifk‘,g:(l;m Shorteni.ng j.ustice ti!'ne .
c flow, pollutant, landslide, waste, etc INSTITUTIONS Anonymization and indexing legal docs.
c flow reconstruction e Prediction of mediation proneness
and vs Offer of Mobility analysis = Ethical Explainable Artificial Intelligence
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Key Performance Indicators, KPI C-SNARicry

Fast

Sport

Weight g Government
By T L United Nations Sustainable Development Goals,
N s \s SDGs (for which cities can do more to achieve som G ] b ]
- o of the 17 SDGs, https://sdgs.un.org/goals); @) a
m\ /S::“ 15 minutes cities (where primary services must be &
N SUSTAINABLE 7~ % accessible within 15 minutes on foot);
e ‘ﬂg * DEVELOPMENT N\ % ALS

objectives of the European Commission in terms gf ]_ O C a ]
pollutant emissions for: NO2, PM10, PM2.5 -
(https://environment.ec.europa.eu/topics/air _en);

SUM(:\mobiIity and transport vs env

) \ ] ’N| ~
 https://www.snap4city.org/951 f ' eriodic
SUMP/PUMS: mobility and transport vs env. (QL
S B —T Y ISO indicators: city smartness, digitization, tech '
P, onedny | uimiate soygm MRt IO | o g o 5 PO level. \ H{ Q (J | t. I TT] (\
e R s I Low Level/Real Time: global traffic, quality of
R service, betweenness, centrality, queue, time to
NO, Calendar year Limit value, 40 pg/m® E 40 pg/m? travel, etC- 78
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Available Al Solutions on Snap4City

* Mobility and Transport

* Environment, Weather, Waste, Water
 City Users Behaviour and Social analysis
* Energy and Control, Security, .....

* Tourism and People

» Security and Safety

* High Level Decision Support Solutions
* Asset management
* Resilience and Risks Analysis

 Low level Techniques

https://www.snap4city.org/download/video/course/p4/

Snap4cCity (C), March 2025
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rg/download/video/DPL
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Strateeic Planning
Strategic Planning
Correction of road graphs
which is present on OSM

OverpassAPI <<services>
web K
<<service>>
db
<<service>>» E J—
overpass-api Query response {I D editor i
Query tool L
iDlegge e scrive sul
VARN database tramite il servizio
Dati OSMlepelregene Tiles ‘db* con OSM AP v0.6
i

Dati OSM

PostgresDB
V

H
openstreetmap-tile-server
Update DB

<EProCess>>

o~ ' B . changeset check-website-for-updates.sh
t%__ _/ <<gervice>>
! m
0stGisDB o

~_ 7

[ Tiles access E

<Process>: web interface
renderd
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| /dataftles
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OSM data with non
clear double
bidirection lane on
Viale Redi,
Florence.

Editing OSM data
and present Tiles

After Corretion of OSM
data defining a clear
double bidirection lane
on Viale Redi, Florence.
Regeneration of the
TILEs for the maps
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Predictions for: traffic flow, smart parking, smart bike sharing, people flows, etc. (ML, DL)

« What if analysis: routing, traffic flow, demand vs offer, pollutant, etc. (Simulation + ML)
* Traffic flow reconstruction from sensors and other sources (simulation + ML)
* Public Transportation: Ingestion and modelling of GTFS, Transmodel, NeTEx, etc. (DP)

* Analysis of the demand mobility vs offer transport of according to public transportation and multiple

data sources (Simulation)

* Assessing quality of public transportation (analysis)
* Accidents heatmaps, anomaly detection (analysis, ML)
» Tracking fleets, people, via devices: OBU, OBD2, mobile apps, etc. (DP)
* Routing and multimodal routing (multistop travel planning), constrained routing, dynamic routing (DA)
e Computing Origin Destination Matrices from different kind of data (analysis, DP, DP)
* Computing typical trajectories on the basis of tracks (analysis, ML)
* Computing Messages for Connected drive (DP)
* Slow and Fast Mobility 15 Minute City Indexes (analysis, DP, ...ML)
e Computing and comparing traffic flow on devices and at the city border (analysis)
* Typical time trends for traffic flow and 10T Time series. (analysis, ML)
* Impact of COVID-19 on mobility and transport
* Computing SUMI, PUMS, etc. (mainly DP)

» Definition of Scenarios: traffic, road graph, conditions, etc.

SnapA4City (C), March 2025 86
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o Event planning, via what-if analysis
o Change in the graph structure of the city

£
y

»

Traffic Flow “/

ACP{)}{OI(OFHOHIE A )
Amen},m\_\lgk)u(cn N

o Impact on the flow of people and vehicles

o Adaptation: public transport, traffic, pedestrian management, etc.

o Immediate reaction to natural events or not

o Everything is ready and updated in real time

o Each view is contextualized in terms of data: descriptive and &@ff@ﬁm |

prescriptive

\Z
T
TS

o More detail in the context integrated data RO utin

o Greater realism in deductions and representations

4

o Digital Twin
o

o Less fragmentation and non-uniformity in the views to support
decisions
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What-if Analysis on Pub Transport

* Definition of scenarious impact on

* Traffic, Pollutant, parking, public transport, private flows, etc.
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Enwronment and Weather

 Pollutant Predictions: short, long and very long term European Commission KPIs
 NOX, PM10 pollution on the basis of traffic flow, 48 hours (ML, Al, DL)
 Cumulated NO2 average value over the year, ....... (ML, Al, DL)

e Computation of CO2 on the basis of traffic flows (DP), computing emission factor (DA)
* each road for each time slot of the day

 Prediction of MicroClimate conditions for diffusion (ML, Al)
* NO2, PM10O, PM2.5, etc.

* Prediction of landslides, 24 hours in advance (Al, DL)

* Heatmaps production, dense data interpolation (DP) for
 Weather conditions: temperature, humidity, wind, DEW
* Pollutants and Aerosol: NO, NO2, CO2, PM10, PM?2.5, etc.

* Impact of COVID-19 on Environmental aspects (DP)

* Optimisation of waste collection schedule and paths (DP, ML)

 Computing SDG, SUMI, PUMS, .. (mainly DP)

 Etc. Snap4City (C), March 2025
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Environment and Quality of Life
Air Quality Predictions

Multiple Domain Data

* Traffic Flow data, Pollutant: NOX, CO2,

PM10, PM2.5, O3, ....
e 3D City structure, weather, ...

Multiple Decision Makers
* Pollutant Predictions: NOX, NO2,
 City officers, energy industries
e Dashboards, What-IF analysis
* Traffic Flow Reconstruction

Historical and Real Time data
* Billions of Data

Services Exploited on:
e Dashboards, Mobile App

Since 2020

Y SNAP‘ciry

Snap4City (C), March 2025
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* Prediction Traffic Flow Manager on mult|ple C|t|es
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Computing Traffic Flow
into CO2 sensor area

DISTRIBUTED SYSTEMS AND
INTERNET TECHNOLOGIES LAB
DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

—

CO2 trom Trartic

¢YSNAP/crry B

—

* Traffic Flow is one the main source

of CO2 (ton of CO2 x Km x Vehicle)

e K1: Fluid Flow
* K2: Stop and Go

Dense estimation of CO2 into the- ./-f«
city is very useful to know to target |

EC’s KPIs

13

CLIMATE
ACTION

[
J

FIOW Data

nnnnnnnnnn

Computing CO2 on the basis of
traffic flow data

a3 &
A 55D {
‘Caedini e
02 i
ppm
. e ‘Sév-mdlctu
B 290395 >
395-400
aco410 L o4

Traffic Flow data

S. Bilotta, P. Nesi, "Estimating CO2 Emissions from IoT Traffic Flow Sensors and

o,

CO2 estimation |

Reconstruction", Sensors, MDPI, 2022. https://www.mdpi.com/1424-8220/22/9/3382/
Snap4City (C), March 2025
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* European Air Quality Directive

* Predicting critical days

— PM10 with an accuracy of more
than 90% and precision of 85%;

— PM2.5 with an accuracy of 90%
and precision greater than the

95%.

* Simulating Long terms values

— For long terms predictions

¢“SNAP/crry

Air Quality Directive WHOguidelines
Pollutant Averaging period Objective and Iega.l nature and Comments Concentration Comments
concentration
99" percentile
PM, One day 25 pg/m? (¥)
(3 days/year)
The target value has become a
PM, . Calendar year Targetvalue, 25 pg/m?® | o o cince 1 January 2015 10 pg/m?
PM . Not to be exceeded on more 99" percentile
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than ays per year. (3 days/year)
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) . Not to be exceeded on more
0, Maximum daily Targetvalue, 120 pyg/m® than 25 days per year, averaged | 100 pg/m*
8-hour mean g 1eUHE ' He
over three years
Not to be exceeded more than
NO, One hour imi 3 P
5 Limitvalue, 200 pg/m?® (¥} 18itimes acalendar year 200 pg/m? {*)
NO, Calendar year Limit value, 40 pg/m? 40 pg/m?

Snap4City (C), March 2025
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Deep Learning Long Terms Predictions of NO2
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City Energy and Buildings

* Energy consumption reduction, increment of efficiency,
* Areas and building sustainability
* Improve accessibility to services, security and safety

Energy Monitoring: Building, floors, rooms, recharging poles,
cabinets, Community of Energy, Data centers, Energy for Hot / cold,
air condition, energy vs temperature and usage, etc.

Energy Management: Predictions, early warning, identification of
critical conditions

Smart Light Management: LED/mixt, cabinets, lights vs traffic, lights
VS security, energy saving, luminaries profiling, group management.

Smart Building Management: consumption, number of people, etc.
— Communities of Energy, Photovoltaic plants, sustainability
— What-if analysis, optimisation tools

KPI: Energy consumption, efficiency, pros/cons
— Light profiling and adaptation
— Autoclave industrial plants simulation, Photovoltaic plant simulation
— consumption / usage, energy vs temperature

Mobile App: monitoring, info-recharge, eSharing, booking, ..
Participatory: problem reporting, ticketing, etc.

222222

Integration of any kind SnapCity (C), March 2025
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Ispra Floor, Zone And Room Details Fri 6 Oct 18:41:54

Floor PT of Building 58A

« Date Observed: 10/6/2023, 6:30:02 PM
« Capacity: 37
.

ISPRA JRC Site

Allocation: 31
Occupancy: 1
o DAC: -6#
DOA: -30#
DOC: -36#
PAC: 83.78%
POA: 3.23%
POC: 2.7%

CHECERLN RN G Allocation v |

Date Observed: 10/6/2023, 12:01:00 PM
. Zone Id: 58A_PT_B
BU||d|ng 58A PT Trends Mon 8 Oct 13:51:30 =) Capacity: 1

Allocation: 0
mq: 12.16
Average hourly temp. Xi: 24.07°C

Capacity - Allocation - Occupancy Organization:Orion-1:Floor2_58A_PT - Occupancy Average hourly temp. Xs: 20.92°C

a - Average hourly temp. Xt: 6.00°C

| Heat Start temp.: 17.92°C

Y "‘_‘ : J"‘;ﬂ : Cold Start temp: 23.92°C
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4 ~ I M il
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Occupancy Per Zones - Monthly Time Trend Comparison Stacked

Snap4City (C), March 2025



* Gmail [a§ SnapdCity @ Snapd Calendar & Google Scholar Cita.. J8 DIST JM DISITold § Facebook @ DataCenter I8 Trello

83 Translate

@® Google

€ ﬁSNAD4cm{

i App & Maps

Selector - Map

Capelon Cabinet (iot-search)

-,\ i

e 125
\ rvofalety e 73\ &
Jﬂ L Z‘” Solléptuna

[ b
-]
1 .
Jarfalla 1% b} \"7,7‘
\ 172, 180 ¥
4 s v
Ac..9m ActualState0Count - St.. 9m @ AN Vil Danderyd
# N TS6m 97 179 L
160 757, P B4 Diorsholmigi
12 ‘ e
/L |
12:00 18:00 S
x Stockholm-
Brommo.
Las fygplots
Radar Series 4m
- Power phase1Current
2000 0
se2ActivePower, o 4 G 4, PhasezCurrent
1260 5 |94

3ActivePower 2400 12 phase3Currer

160 S
0 242 g Pt .
phase3Voltage phaseiVoltage & ANy
320 N o~
7 1460 \a
phase2Voltage sasb e /
© CCabinet_See9e983-e4fb-33¢9-9562-2d99cb48adfa j i aa AR
\ 3" Huddinge .
A Flemingsbérggm g "L W\ % & Opensueethtap contributo

B¥ KmdCity major tools

Cabinets On Stockholm By Capelon

% Impostazioni > YouTube Google Forms &% News » | W Tuttiipreferiti

Tue 31 Oct 22:53:17 =40

:CCabinet_9ee9¢983-E4fb-33¢9-9562-2d99ch48adfa - Burni..Om @

900 hours

800

27.0Oct 28. Oct 29, Oct 30. Oct 31.Oct

Time Trend 4m @

4K

3 %

27.0ct 28. Oct 29. Oct 30. Oct 31. Oct

CAPELON:orionCAPELON-UNIFI:CCabinet_See9e983-e4fb-33c9-9562-2d99cb48a4fa - phase...
+ CAPELON:0rionCAPELON-UNIFI:CCabinet_9ee9e983-e4fb-33c9-9562-2d99cb48adfa - phase...
W CAPELON:orionCAPELON-UNIFI:CCabinet_See9e983-e4fb-33c9-9562-2d99cb48a4fa - phase...

O YouTube

@ Nuova scheda

G Google M Gmail

Tin_9:tees

Untermais
“Maia\Bassa s

“Ugo-palonio

Ugo polonio

= My Profile

Privacy Policy Terms and Conditions ~ Contact us

Smart Light
Management

Snap4City (C), March 2025

Cookies Policy

BB Elenco lampade

Grums
Ra

Coldi Grones
8410y,

Y SNAP/crry

Q Visualizzazione dati  i= Log eventi

/‘ i
Hafling Oberdorf
‘Aveler
di'sop

e 1A B TN ¥ w “‘-‘\"". v
S8 \ i e :
. iy A i S3nta Caterina ‘ N W %
| 4 4 X {
4 \ A 4 ]
3 / o % o)
idy { b \ % il
<~ e @ < 9
8 . [ ! ¢ ® NG ks =
) 8 ¥ Ls/sp117 N © OpenStreetMap contributors.
Stato Linea
w 120
Non Attivo
L 0 Stato Linea verso Sinigo
® =
- 0
¢ o Non Attivo

®Regolazione ¢ Potenza  WDR

Stato Linea verso Merano Centro

| Grafici 8% Impostazioni

N. Punto Luce 11307
DevEui 70B3D5BF100085D7
Via RomStraBe
Regolazione

Ore di senvizio

Conta energia

Potenza attuale

Stato Inattivo

Nome errore null

RSSI

SNR

Data 01/11/2023 1201:18

Regolazione

“‘

* Powered by

’SNAP4Tech

105



Smart Light in Merano

ASM Merano
Stodtwerke Meran

&
&

N IR Neranc, i ke

v o= X / Tirolo M 2ot

X s 3 . ? o Schonbickstrage - via 88V
|\ THiskscher »
gt | Onskcm Meran
S Ncen S(onco i
R nofy Yy v

Obermais

(=9 g
Maia Alta \ i

AR,

(4

£
>
/
N
pan0

5
<
rad,

% b
& 3
iy 4“1,& f{ i
. N Jof
Y I
‘ p e &
| S £ A
§ = 2
y « | S {80 8
t ! 2
G o f — <l 2 Ig of
Marling ' ““Marlinger 2y s g IoF ; g
- Marlengo " Viertel - Rione ! o oy 5
Marlengo \ ey A
\ 4 1
P2 ~ i
\ % I i
o % A
;S St. Valentin| . ‘
X % \ n Valenting - ki
\ Eilee \ alentino. /-
s i ‘
SR Meran.Unrermal . ?
g .‘ v ) o o Grumser -
J 4 - Grumser  ~ Grones
1 ¥ 3 i 8uhal’ |
- i Col di.Grones
< ! 841 m
s ¥
al 7

Ugo-Polonio- 2
Kaserne
- Caserma
Ugo Polonio

© b,

Ugo-Polonio, 7 A GaN = T
“5 Kaserne . Q) 5‘:
g \ - Caserma X oy
x Ugo Polonio % { 5]}
S Zipperle vl
LB G":, W | ' =
ig A y KW © Openstree’(Map contributors

* Powered by

: >SNAP4Tech

Snap4City (C), March 2025 106



NIVERSITA
EGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

O C

* Field-tested energy
community: the self-
consumer
condominium

* The Self User project
creates in the pilot
condominium, through
the collection and
analysis of data, a model
for calculating and
enhancing the impact of
an energy community on
a community of people,
with a view to actions to
combat energy poverty

DISTRIBUTED SYSTEMS AND
INTERNET TECHNOLOGIES L
DISTRIBUTED DATA INTELLIC
AND TECHNOLOGIES LAB

"SELFE
USER

¢“SNAP/ciry

o ]
ERegione Emilia-Romagna

= ¢Ysnapdary Monitoring Energy ARTER

Conto Energetico

Wed 11 Jan 22:07:38 1=

Valorizzazione Economica 4m (<]
M e, Posoaty P ’.M\ Ty
22222
allarete (§) @ energia condivisa (€) energia venduta (€]
2 MyProfile - y I p— )
FIWEC} Po icy Cookies Po icy Terms and Conditions Contact us .‘-\TH._ SNApdclTy w
ART-ER //‘\\
https://www.selfuser.it ™" “Gcer  ENEM enel x
107

Snap4City (C), March 2025


https://www.selfuser.it/

Energy monitoring and business intelligence % SNAPwousrey

Green and Data Driven District

Aggregated KPl  JuicePark  SmartPole  CityAnalytics

vetaliea nris
G ¥ = ' People counted daily:
reen an ala priven DISUrIC Poople counted to date
People aggregation daily: eBike
y = 3 People aggregation to date; Dally number of sessions: 7]
Aggregated KPI  JuicePark ~ SmartPole  CityAnalytics Vehicle counted daily: Nomber of sessions tocte: 0]
Vehicle counted to date: Total Energy E
Power meter Average energy consumed: 0
: 1 Last ch: ion:[ 7082022 112¢]
[JIM POI-PRESENZE  POI- PRESENZE (TS)  ACE-PRESENZE  ACE - PRESENZE (TS) Delly energy consumed: [ ozafiown ot charger sess B
Energy consumed to date Emergency
Daily energy produced: [ 1408 Juwn 508 requests to date: 0
giome _ S — Energy produced to date: SOS request daly: o
Origin-Destination Map : WiFi AED requests to date: 0
0D Controls: - ;_’5 Max number of cannected E AED requests to daily: ol|
Show all polygons: ) devices in the last day:
Time period: ek v | start Hesioy2verage connected
.~ Trenno.

Precision: poi

SWLEEER e N - S S | *“Fiow: oution ]
RIS paconns TS | B T ¢ i Max Opacity: ¢ eo——) > 100
o [ Ippodrame ,\"‘
3 \ 2021-12-31 00:00:00
)

week
Privacy Policy ~ Cookies Policy  Terms and Conditions.

ST o 4 ; ; ' ! o ] a i -~ -y ‘."
I < e Sl R Ly resa < : = y ’SNAP4

\ 3 0D Flows
& o o Area id: Polygon Quartiere Navigli
W5 Vil Sl e o fates: - —
s -, Green and Data Driven District

SellaNuova “crara' s Aggregated KPI  JuicePark  SmartPole  CityAnalytics

Ji:s

Linate

M Detailed KPIs

b Videoanalysis
L Vehicle parked daily:
L) iy \ Vehicle parked to date: Emergancy
Vehicle count daily: S0 Requests to date:
Vehicle count to date: .
Privacy Policy Cookies Policy Terms and Conditions Power meter SOS request daily:
Energy consumed daily: | 0]kwn EV charged

Energy consumed to date:ljlk’mx Number of sessions daily:

[

> - Energy produced daily: Elm’h Number of sessions to date:
Energy produced to date:ljlk\w Total Energy consumed:
SUSTAINABLE CITIES Wi Aerge crray s

Lastchargersession:[ 0]

Max number of connected Ij'

AND BOMMUN"]ES devices in the last day:

Hourly average connected
devices:

E é
Privacy Policy ~ CookiesPolicy ~ Terms and Conditions Z
n - ¢¥sNap4

Snap4City (C), March 2025 -




unvissiia | DINFO | DISIT ;
DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | Bocoutmn 0 | Ssgivenser CITY

https://www.snap4city.org/dashboardSmartCity/view/Baloon.php?iddasboard=MzczNg==

ONLINE PHOTOVOLTAICSYSTEM
Sat 11 Nov 17:26:28 SIMULATOR

599m
sk User Manual Italian Version
10k
sk 10748
T045)
5323
_ FET
o — 7 — I . 1054
-1582 S1729
‘We suggest you PV plus battery of 2.4 kWh
Sk
na_PV @ with PV PV+ Battery 2.4 kWh P+ Battery 3 kWh @ PV Battery 4.8 kWh @ PV Battery 5 kWh P+ Battery & kKWh @ PV+ Battery 7.2 kWh
@ PV Battery 10 kKWh PV+ Battery 15 KWh
Annual
- 2000 kwh
Consumption
599m
Z0k R
Frice of energy
0,15
sold (€/kWh) "
10k
16500
w 11000 Price of
) 3= =00 5500 7220 E Acquired (€/kWh 0.35
TEREE 4 2540 3300 L nergy Acquired {€/ )
EEENLS | s N oo ———
o 175 T (EEY 0 S TIOS 3= 10525, 101551 CIEEER ST
S262326
-AB84T.55 ~5170.4 -5036.04 SS4a8.9a -5507T.54 =5538 95/ -5585:15) C5632 BE
-2335.26
-1350.53 -1242 55 -mz7 -nz1iz “1097.37 ~1080.95 -1061.76 -1040.7 Years of 10
ok Investiment
na PV With PV PV = Battery of P+ Battery of PV + Battery of PV + Battery of PV + Battery af PV + Battery af PV = Battery of PV + Battery of
2Z4KWh 3Wh & BRWWh SkWh EkWh T.2KkWh 0KV 1SkWh
Costos/incames @ Energy Acguired Energiy sold Energy Sefleansurmed
Maonths for R
. Gennaio
typical trends
5899m ©
Z0%
-—
15k ‘1-—-—_-____‘_,_
T _-_'-—ﬁ'_‘k‘—%—v—-—._
— -
e ——
0% o ————
— —
W e —
_—
- e g ——
Sk — —
o
-5k
z024 2025 2026 2027 2028 Zoz29 2030 zZ031 zZ03z2 2033
- na PV # - with PV - PV + battery 2,4 KWh - PV + battery SkWh - PV + Battery 4,8kWh & - PV + battery SkWh - PV + battery BV - PV + battery T.2ZKWh J.\.I_;

& - PV + battery 10&WH ¥ - PV + battery 15kWh


https://www.snap4city.org/dashboardSmartCity/view/Baloon.php?iddasboard=MzczNg==

b - N 4 - Y = = G E / S
N & —— | 5 vt ”m = E el DYz
' 2 ] A SN i { Rmm‘b
1OT APPLICATIONS em———c e * W - . Lo

FROM CITY V5 10T EDGE i p - / .' 4 | AND STAKEHOLDERS
DASHBOARD TO DEVICES
APPLICATIONS

== l_

Data Ingestion |System and Deploy| Smart City API: |Design and Develop
Overview Dashboards IOT App, IOT Networ Data Analytics
R -- Web & Mob. App Smart Solutions |t

\' SNAPACITY THE

e VIEW OF THE
s ADMINISTRATORS



https://www.snap4city.org/944

UNIVERSITA
D EG LI STU DI IRFTITIMNEN‘EDIO DISTRIBUTED SYSTEMS
FIRENZE | DSt kmazione | TECHNOLOGIES LAB

DINFO

* Powered by

5NAD4Tech

¥ SNAPmousry

https://www.snap4city.org/d

"ﬁ-..
E -pém-

Development Llfe-Cycle

From Snap4City:

* We suggest you to read the TECHNICAL OVERVIEW:
o https.//www.snap4city.org/download/video /Snap4City-
BlatformOverview.pdf

X snapdcity
s  https:/fwww youtube com/channel/UCItACOPEbNbasf2-udvandg

Coordinator: Paclo Nesi, Paclo.nesi@unifi.it

DISIT Lab, https:/Awww.disi

DINFO dept of Univers |ty 01‘ Florence
Via S. Marta 3, 50139, Firenze, ltaly
Phone- +39-335-54A48474

\33

UNIVERSITA
t[J I‘\/l

DINFO ‘
Bioow | SEREEL

ownload/video/Snap4Tech-
Development-Life-Cycle.pdf

Snap4City (C), March 2025

111


https://www.snap4city.org/download/video/Snap4Tech-Development-Life-Cycle.pdf
https://www.snap4city.org/download/video/Snap4Tech-Development-Life-Cycle.pdf
https://www.snap4city.org/download/video/Snap4Tech-Development-Life-Cycle.pdf

11/23

Entity Directory:
Smart Data Models
loT Data Models
Digital Twins

GO0
Q D g

060

Social Media

BIM GIS l I
Gateways, satellite
<P

AEE

/[ APl Manager ]\

Federation
Smart City API

<«— %y OpenSearch

| storage |
‘ KB, graph \

& GeosServer [ Entitylnspector ]

ﬁ

P— Gl

—~

[ Web and Mobile Apps ]

[ Smart Applications ]
: Waste ] Park ] [ Light
|

Energy Environment
\ ) . )

i Maintenance ] [ ......

: Mobile App

Apps

Visual Analytics tools

("",;s) BIMserver.center [ Data Managers ]

t t f’ python’

Studio

Data Analytics:
ML, Al, XAl

External Services
On Edge
On Cloud

Web Scraping
Tv CAM streams

o)

Event Driven

[ Business Intelligence CSBL

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place ]

Third parties’ solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ... y

\

Y SNAP/ciry




¢“SNAP/crry

My Dashboards in My Organization @ ST

My Data Dashboard Dev Kibana

- snapdory

P000000

09/23 -



&

m"mr

T
€
s T ém-"

UNIVERSITA nicH
DEGLI STUDI DINFO | DISIT

.
» /
DIPARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | S, | RERMRET: Py T A C" SNAPiciry

Snap4City Tools | HLT-Data Inspector |

Knowledge and
J Entity Directory Map, ServiceMap Scenario
)

: | loT Dwe_:;torv S e T Editor
AV [= £ HLT & Dat -
JJJJJQJUHJJHE atd Development
‘ Management
LITe f'/r'J@ Tools + 10T App

‘?b\ A —

) 210N B 4

AL oy | o
odelin ogic /lo-App S

- 41/’ e =

I

> ‘ Data Analytic " Test Deploy

1 Data Processes ‘ ; > Al Dev: Python, RStUdIO,....
.

(i

ata Analytic Test ( Deploy }Programming Environments

‘ Userinterface + ,A Usel’lnterface Tes Deplo
Business Logic \ Dashboards " V’ Py

Tables and

Documents W‘ Dashboards
Development Life Management Extra Dashboard
Cycle Manual & Widgets

Snap4City (C), March 2025 114



(P T

o

u‘«7$m.

UNIVERSITA ' ‘ +

DEGLI STUDI IRFTITIMNEN'E on DISTRIBUTED SYSTEMS r ' '

l: [ RE N Z E INGEGNERIA AND INTERNET CITy
DELLINFORMAZIONE TECHNOLOGIES LAB W

Ciao roattooladmin FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS -
Wed 14 Feb22:40:02 NEWGUI

This dashboad contains data derived from actual sensors and predictive values under validation

&P U3 Heatmap MULTI MAP

antAntonio 6 - S L A 572y S } 5-53 g
° NO2 Heatmap R S 0 A 3 5y, : 3
4 g 4 - 5 Typlooms oionninay £ 4 | Scenario name:

o Europ. AQI R /8 7. Bike 5haW I A‘ ) y U3 v ‘ ‘ . N < Location: [ - |
Heatma | - 5% < i Ia ¢ i 2 ) P Scenario description:i,;; ario descriptio
§ IR g : >SS R 4 |

. T} ReferenceKB: |
Air Humidity |
Santa Mdria

L =T 5 Save Road Graph:
) 1 Maddalena 3 26 [ Y:
Heatmap .' C N () e 3 1 v Save traffic Sensors:

dei Pazzi
= / = 57 Save other Sensors:
/4

Q.
Air Temp. G 2

> Carabinie
Palazzo Carabinier|

Heatmap B : Caccin X . B
Wind Speed y 4 X 7 ; 4 4 = S
Heatmap R p p 2 ? : ——— Fluid raffic
Gral Pred. HM
NOX (3m)

Gral Pred. HM
NOX (6m)

Heavy traffic
= Very heavy

Sensor position

[o]e]e]z]+]s]

3 7R X A > . ndj Hotel~ ¢ ) 4 al r FirenzeFIPILITrafficRealtime
Traffic Sensors oy g e e th ] B Traffic Heatmap Controls: 24H
| : - SR i) i 2 s \ Smscl s Ifs Max Opacity: ¢ cnssss———() > 1
“ Traffir Elaw 2 [ ) P’e”apiana" iy Ty i e e S ¢\ Ccloce il <Prev 2024-02-08 23:00:00
7 ! e 5 Fi d

Poste Italiane

<
]
oy

Via defs ¢ _— g N S R
€l Uy - 7R > ooty 20 3 4 Tabernacolo

Firenze Air quality trends

TEMPE... 8m SIRSENSOR_T0S01001096 - TEMPERATURE

Firenze GRAL Scenario

Trafair Main Dashboard

https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQyMw==
Snap4City (C), March 2025 115



https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQyMw==

DISIT

DISTRIBUTED SYSTEMS
AND INTER
TECHNOLOGIES LAB

For example:

¢“SNAPciry

UNIVERSITA

DEGLI STUDI [BRITM,TED,O

FIRENZE | S&t\ESkmazione
Select map { Maps ~
oom

o olfg__l‘l +}

New Scenario

Editing (]
Drag & drop [+]
Split & Join (%]
Delete @'
Do and Undo [c]

(=]

®View |
®show Road graph
i Show Traffic Sensors

edudle
atello

Scenaric name: |Scenario name ‘
Location: | Location ‘
Scenario UESCH'FJ“UI"I:| Scenario description ‘
ReferenceKB: |Reference KB ‘ Save
Save Road Graph:
Save traffic Sensors:
Save other Sensors:
From: |gg.‘mm!aaaa - U‘
To: |gg.'mm.faaaa - U‘
, Edit Road
Segment
Category Street: primary hd
Nr.Lanes: | 3 ‘
Speed Limit (km/h){ |
Direction: | Positive direction v |
Restrictions: | Select or create restriction v |

identifier
composition
elemLocation
elementClass
elementType

operatingStatus
speedLimit

highwayType

https://www.snap4city.org/976

Snap4City (C), March 2025

Properties of Road Elements 116


https://www.snap4city.org/976

UNIVERSITA
DEGLI STUDI DINFO DISIT

e ()
Dol | e e Scenario Editor

v @ Presentazione senza titolo X

¢¥ Dashboard Management Syste: X +

= o X
« =5 C 25 snapdcity.org/dashboardSmartCity/view/index.php?iddasboard=NDAwNw==

Tue 12 Mar 1553:34

Load Scenario:

Scenarios waiting
—

% R

i

@& View m

@ show Road graph
Show Traffic Sensors

“:‘c Filter by road types
254

A A

UNIVERSITA
DEGLI STUDE
FIRENZE

| &

B | i d’%NAMcm

117




DAL

-

NIVERSITA
EGLI STUDI

[IRENZE

—

e

i Tel

y8'2F =
[a]

0l

j Fllter by road types

E=how Read graph Ilz

. Show Traffic Sensors

i et oy

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

..
3 \"’I\’,/’

15

\Unloricamere\- \ S L
\ Tascan 2

DISIT

DISTRIBUTED SYSTEMS
D INTERNET
TECHNOLOGIES LAB

Usability Assessment
Usability Assessment for Scenario Editor

Some Points of Interest
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Scenario name:
Location: W
Scenario description:| Scenario description a’
ReferenceKB: Reference KB 71‘
Save Road Graph:

-1 Save traffic Sensors: ';
:| Save other Sensors: '%
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Tue 12 Mar 16:226:34

test external web page =

Usability Test for Scenario Editor

Your feedback is invaluable in helping us improve the user experience.

« The usability test will involve interacting with the Scenario Editor tool
« You will be asked to perform 3 tasks such as:
o Drawing a polygon on the map to define a scenario area and see the
scenarios graph
o Modifying the scenario to exclude "primary roads" or add Point of Interest
in the area.
o Setting metadata such as name, description, fromTime, and toTime for
the scenario.
« You will need to provide feedback on your experience, and suggestions for
improvement.
« you will be asked to provide estimated time of completion

Thanks a lot for your participation!

paolo.nesi@unifi.it Cambia account &

£% Non condiviso

Snap4City Scenario Editor, mini tutorial

Snap4City Scenario Edi...

7

https://www.snap4city.org/dashboardSmartCity/view/index.ph

priddasboard=NDE2M
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oxversrs | DINFO | DISIT ;
DEGLI STUDI | S5 erivento Dlo DISTRIBUTED SYSTEMS
FIRENZE | BSfiSiumaone | FEENGSSEs e CITY

FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS -
NEWGUI “

ReLoading Scenario in JavaScript
: e Evolve Scenarios

- swomsanave | e |Jse Scenario to context the
o Data Analytics: R Studio,
i Python for computing

analytic

Computing in the
Scenario Context as:

A Scenario includes: «  KPI, Metrics, s
— * Metadata SUMI, SUMP, o
Defining Context via Editing ) Status- and versions, . 0 A —
s date time Heatmaps
Scenario: - . « OD Matrices
e Period of validity _
* Select area and data _ e Traffic Flow
e Editing roads, POI, loT Road grf';\phs, cycling, reconstructions
e | p-edestrlan seg. . predictions
- Save/load, share * List of data, sensors * Routing, constrained |~ e e e
« Change status Q- routing
e Early Warnings
* Etc.
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cenario editor: to define your research context

* Update scenario processing status
lIIIIIIIIIIIIIIIIIIIIIIII.

. . . .
° Update scenario version or operative status g

* Save new (derived) scenario
KKEEEEEEEEEEEEEEEENER

- L 2/

]

Analytics

. Traffic
Scenario .
. Pollution
Editor
Produced scenarios
| — - R
rllllllllllllllllllz
== SS—

Load previous scenario

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERm E B EEEEEN
Request additional info

Analytic results |

S—

Compute
Send results to dashboard KPls/MetriCS
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On Line Training Material (free of charge)

¢“SNAPciry @

Ist part 2nd part 3rd part 4th part 5th part 6th part 7th part 8th
: e Data Ingestion |System and Deploy| Smart City API: |Design and Develop
Overview Dashboards IOT App, IOT Network| Data Analytics ProcesSes Y Web & Mob. App Sriiart CHRORS

Snap4City (C), March 2025
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Part 2: Dashboards
production and
management

SLIDES

Interactive Slides

You You You

Recall on Snap4City Architecture
Dashboards Purposes and Uses

Main Data Kinds: data vs representations
Dashboards Main Concepts and simple
Widgets

Creating a Snap4City Dashboard, wizard
Multi Data Map Widget

High Level Types, video, external services,
synoptics

Selector for the Multi Data Map Widget
Data Inspector vs Data Processes Detalls
Dashboard Management
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STATO PARCHEGGI

PARTERRE 7m
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*snap
#Users Engaged Trend

New styles/themes can be developed by
specializing a few files from open source

https://www.snap4city.org/793
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How Long Distribution sm  HowLong Distribution

Snap4City User Engagement - Newgui

User's Interests

Mean Time om  Mean Time Trend

0

minutes

17.5

minutes

Mean ActiveTime g, Mean Active Time Trend

¢“SNAP/ciry

Tue 14 Jun 2
Total Active Days On App
days
“Total Days On App

244809

T T 160

> &

&)

3D MULTI DATA MAP - DIGITAL TW
FIRENZE - NEWGUI
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Visual Representations

100 %

sparklines

Shiderwith-multip
le-steps-for-KPI

o

histogram

o

2y

Bubble-matrix-ch
art

(

Bullet

Sequence-Sunbur

pie-chart-1

Pareto-chart

flow-maps

heatmap

Box-plot staked-area
| ® L]
radar Bubble-maps
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geo-maps

donut-chart

Data-grid

3

Stacked-line-char  Stacked-combina spider-maps
t tional-Chart
waterfall Sunburst Sankey
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Dashboard Builder: Development

Create, save, load
Dashboard Wizard ’ ’ ’
IdgetCoIIect|on delegate, grant access,

change ownerhii

1 o 'f e pE—

..... DataTranszr.matlon

IOT Applications

~—_ Knowledge Base,

N — Km4City S ' '

Applicat
ions

External

alx s ] ﬂ Services
= =

Knowledge and Storage
Data from the Field and
City + MyKPI ++

Public
Dashboard
Collection
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), March 2025 125




Wizard

Dashboard features Data and widgets

Carmignano e
Fnesnlp

‘\ Aertiporig

x Firenze

———Amerigo

™ )]
v - o q g o
. y Vespucei
Signa, 11
\g_/_(i ) Pontameve
Lastrf a Signa A F|renze ———

- - o = p — a .
, . N JdY)| ;
T ﬂ |
— Scandicel A - . . = = " - . .
3 y- L Bagnoampoh . 2 Q |[aw=
A 7 : ]
i L | | | = lfi—) e = || L |
Montelupo X / ~ N ( \
Fiorentino . 4 \
‘i“_,_,_,_./ Nt x @ OpenStreetiap contributors p

Data sources

All selected (10) ~ Al selected (55) ~ Al selected [776) + Al selected [315] ~ Allselected (47) ~ All selected (2) +

High-Level Type 1 Nature Subnature Value Type Value Name Data Type Ownership

Special Widget Environment Weather Forecast Previ_Meteo special weather 2018-07-0816:00:18 public
2018-07-0816:00:18 public
2018-07-0816:00:18 public
2018-07-0816:0018 public
2018-07-0816:00:18 pukblic
2018-07-0816:0018 pukblic
2018-07-0816:00:18 public
2018-07-0816:0018 public

Special Widget Environment Weather Forecast Previ_Meteo special weather

Special Widget Environment Weather Forecast Previ_Meteo special weather
Special Widget Environment Weather Forecast Previ
Special Widget Environment Weather Forecast Previ_Meteo special weather Vaglia
Special Widgest Environment Weather Forecast Previ_Meteo special weather Vagli sotto
Special Widget Environment Weather Forecast Previ_Meteo special weather Vagli di sotto
Special Widget Environment {/eather Forecast Previ_Meteo special weather Uzzano

o > ' * Select the area of your interest: panning and zooming
e Select the

ngh-LeveIType E N@are Subnatu
‘ I graphic aspect of your interest, or

Meteo special weather valano

0000 OO!

High Level Type of your interest, or

* Make a search if you a have a precise idea or
* Act on filters: nature, subnature, type, name, value, date, health, owner, ...
* Combine them as you like

* Select the lines of your interest

* Then click on Next and get the Dashboard by wizard
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All selected (1626 - All selected (73) -

Widget showing a multi-data list of
point of interests, 10T devices,
heatmaps and geometries (e.g.: traffic
flows, cycle paths), with a map
showing the position of the POls, a set
of sources have to be provided

All selected (95) -

SnapA4City (C), March 2025
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Mun(elupo
Fiorentino

IS St

All selected . v All selected . v

TransferService.
IndustryAndMa
Environment
Environment

DINFO

DIPARTIMENTO DI

Vt‘spum

)..

All selected ...

Subnature
Weather
SensorSite
Computer
Air
Air
Sensorsite
SensorSite

SensorSite

INGEGNERIA
DELL'INFORMAZIONE

TA INTELLIGENCE
&

\ SYSTEMS AND
HNOLOGIES LAB

New Data Ins

Data Inspector BETA OS

Firenze “————

All selected .. v

Model
DIDAI
METROT
AltairStatoPom...
BIMET_SMART.

ARPAT_QA_FI-

METROS14
SI052032FS9390.

METROE31

Allselected _. v

Broker

Santa Verdiana

Altair-soda
Altair-soda
Altair-soda
Altair-soda
Altair-soda
Altair-soda

Altair-soda

¢VSNAPlcy i

nector/Wizard

Now displaying in Standard Mode

Switch to the Synoptic Mode to select MyKPis and sensors that you need for your synoptics.

\ S e
© OpenStreetMap contributors

Data sources

All selected .. v Allselected _ v All selected .. v Aliselected . v All sel

Value Type Data Type

webpage

Value Name Value Unit Last Value
Mio sensore
Altair Valve State 2021-06-05 00
2021-05-20 13:51.
2021-06-07 17:3.
2021-06-0717.3.
2021-06-07 00....
2021-06-07 00:

2021-06-07 00
S o

webpage
Altair Pump St webpage
Altair pump 43.
Altair valve 541
Altair Pump 4321

webpage
webpage
webpage
Altair Stock sta

Altair Pump 92

webpage

webpage

ected .. v

2024-01-10 01:3
2024-01-10 013,
2024-01-10 013
2024-01-10 013,

2024-01-10 013..

2024-01-10 013,
2024-01-10 01:3
S

Allselected _. v

Healthiness Last Check Ownership
2023-07-18160...

Search...

Nn. 0600 1200 18:00

Feb

12 06:00 1200 1800 13.
Feb Feb

Search... Search... Search... Search... Search... Search...

Search...

Search

06:00 1200 18:00 14 06:00 1200 1800 15
Feb Feb

0600 1200 1800 16
Feb

06:00 1200 1800 17
Feb

06:00 1200 1810

Snap4cCity (C), March 2025

Filtering/Searching for
individual fields (even for
some fields not displayed
as geographic
coordinates)

Geographic Filtering

Text Search on all fields

Menu for choosing the
fields to display in the

table
View on Map(via

PREVIEW)

Data and Trend
visualization

Opening Digital Twin

Pass to Synoptic
mode

Select the graph
representation
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Custom Widget / Synoptic / PIN Development @

Inkscape editor on your computer
SVG Symbols Collection —

Create, save a Custom

Widget in SVG

10T Applications

" Knowledge Base, [ ]

N — Km4City e
. e oy - Create, save, load,
Bl L
S L Dashboard Edltor delegate, grant access
: i Ta‘:";m]-‘-"“_ff}l_:%}"m [ |
B e
1%:1:”%@ > 1. Create and Load a Custom SVG
public R —— 2. Select/Reuse an SVG
Knowledge and Storage Dashboard My Own Dash/App 3. Make.and Insjcance of.Synoptlc by
Data from the Field and Collection ° ° ° Associate Variables with MyKPI
City \ - n = n \ = I 4. Create .on Dashboard a Widget based on
ey . — Synoptic HLT such as Ext. Srv.:
\_. * https://www.snap4city.org/synoptic/v
—n 2/synoptic.html?id=xxxx
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* Smart.... =
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Chiller @E

* Energy View
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* Custom Controls |igZm
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H Bd 100
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Lal.3 rete teleriscaldamento
-2 -1 0 1 2 L — — ggj
||@J\|——|ﬂl-
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Total clicks 6 Mean rate value | 0.00
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0.01 fsme Club House

b 281
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Begin | 17:00 @ @ @ .
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Part 3: loT App, process logic, server side BL
 Recall on Snap4City Architecture
 Node-RED
* |OT App = Node-RED + Snap4City

* |loT App === Proc.Logic
 Examples of IOT App for Smartening

Part 3: 10T App, Process Solutions
Logic, Server Side Exploiting/Generating data by using: loT
Business Logic Ap p/P roc.Logic

External Service <-> loT App/Proc.Logic
Dashboards <-> |oT App/Proc.Logic

» Server Side Business Logic

« training material

SLIDES

Interactive Slides

Snap4City (C), March 2025 131



Entity Directory:

Smart Data Models

loT Data Models
Digital Twins

APl Manager

Lo}

Federation
Smart City API

110
Q D g

<«— %y OpenSearch

| storage |

ﬁ

P— Gl

060

‘ KB, graph \

& GeosServer [ Entitylnspector ]

—~

[ Web and Mobile Apps ]

[ Smart Applications ]
: Waste ] Park ] [ Light
|

‘ Environment |
1

: Energy

: Mobile App

i Maintenance ] [

Apps

Visual Analytics tools

Social Media

BIM GIS
Gateways, satellite

' loT App
ProcLog

!}S)BlMservencenter [ Data Managers ]

t t f’ python’

Studio

]
Data Analytics:
ML, Al, XAl

Node-RE

External Services

Web Scraping Edg :

Tv CAM streams

loT

Event Driven

[ Business Intelligence CSBL

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place ]

Third parties solutions

Y SNAP/ciry

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ... y

\
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Snap4City

flow1 Flow 1

Node-RED

= ==  Data Adapation
= Beka Trgmgﬁ@[rm@f@m Conversion
Data Integration, Interoperability
IMJSH[TH@SS Logic vs Dashboards
Editin B 10T A \P QJJ cations Data A@@HW‘D’@S control
Everywhere: Cloud, on loT Edge Devices
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Open Data CKAN Data Load / Search / Retrieval

Ticket Management, workflow KPI, POI, GIS Data, Scenarios
BIM Servers Entities Time Series, Public transport
Social Networks S\aﬂagemenf ’ High Level Types: heatmaps, ODM,...

Video Management system loT / Entity Discovery
Gateways Delegation Management

Data Mapping

Dashboards

Widgets: Graphic Libraries
Interactive Widgets

Maps, 3D representations
Synoptics, External Content
Micro Web App

Data Analytics

Statistic, Optimization Snap4City
Simulation Microservices

Artificial Intelligence Proc.Logic
What-if Analysis Support ‘
Geo Utilities Support
Routing & Traffic Flow
MLOps support
Python support
R Studio Support

loTApp Management
Data Logs, A&A, Security
Ownership Management
VPN remote access
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Two Snap4Citv Libraries
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S54C social
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fivware orion

(

subscribe w1

fivware orion
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update w1
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S4COpenMaint
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v subscribe api
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- update api w2 |

Fivware orion in
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(
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S4C Sigfox
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Search
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How the Dashboards exchange data

r

~

Data, web , etc. (Http(s), WS, . : Dashboards

Third Parties APIs, services, gateways, pages EEREEERAEEEEEE * Dashboard Builder — T

A : Data (ODBC, JDBC, Mongo, ..) Dashboard Wizard Dashboard Edltor Sy T
Direct storage, databases EEEEEEEEEEEEE ‘ : 4 . :

GIS, Maps, Heatmaps,

Data Manager

>

API/ServiceMap

‘‘‘‘‘‘‘‘‘

Custom Widgets
(Synoptics)

sllllllllllllll

es M

I EEEEEEER

roSeQices

<
>

R | E— ___'_:
7S, ——C— et ‘ E.ve:ts and Actlons‘WSs‘ 3 > Wldget Collection (W
e — MicroServices

Client-Side Business Logic

J L J
Processing Logic/loT App (Server-Side Business Logic)
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-  S4CUtility

Loggia San Paolo

LINKED OFEN GRAFPH

Tipolegy: CulturalActivity - Monument_|ocation
Address: VIA DELLA SCALA, 2

Cap: 50123

City: FIRENZE

Prow.: Fl

Photos:

Description: The rounded arches, the stone
skeleton and the glazed temrscotta medsllions
recall the model of the Loggiato degli
Innocenti. The medallions in glazed teracotta
by Andrea della Robbia and his sons Marco
and Luca contain seven polychrome figures of
Santi Francescani and two works of mercy
Cristc conforta un Giovane and Cristo conforta
un Anziano. Beneath the portico can be
admired the expressive embrace betwesn San
Domenico Guzman and San Francesco d Assisi
by Andres della Robbis

DINFO
IRENZE | B mone

 ANY kind of sensors
* To Get DATA of a Service / POI /sensor

— Historical and real time

DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS
NERIA AND INTE!
TECHNOLOGIES LAB

TPL STOP : Piazza Stazione (Fr. Cc)
Vaibus

LINKED OPEM GRAFPH
Lines:
FI-LU | FI-WG

Mo available routes

Display Bus per page

— Real Time

Search: |

Time Line Direction
T 054500 20770320 | FI-LO | Fiazzale Verdi |
08:18:00 2017-02-20 FI-LU ' Piazzale Verdi
10:09:00 2017-02-20 FI-LU ' Piazzale Verdi
11:09:00 2017-02-20 FI-LU | Piazzale Verdi

12:18:00 2017-03-20 Fl-LU Piazzale Verdi

Showing page 1 of 1

Real-time data currently not available

- - o B |
S4CSearch

¢“SNAPciry

Node-RED

Giardino di piazza dell Indipendenza

AURORA

LINKED OPEN GRAPH
Tipology: Entertsinment - Green_sreas
Address: PIAZZA DELLA INDIPENDENZA, 15
Cap: 50128

City: FIRENZE
Prov.: FI

Note: sreeverdi228

LIMKED OFEM GRAPH
Tipology: Accommaodation - Hotel
Email: info@hotelaurora.info
Website: www hotelaurora.info
Phone: 058210283
Address: VA L ALAMANNI &
Cap: 50100

City: FIREMZE

Prow.: Fl

LINKED OPEN GRAPH
Tipology: TransferServiceAndRenting - Controlled_parking_zone
Address: VIA GUSCIANA
Cap: 50124
City: FIRENZE
Prov.: Fl

Remove from map

i

Snap4City (C), March 2025 - ; 195



(P T

o

kM| a
s T & |

UNIVERSITA DISIT ~ N | i
oo srupi | DINFO | DISIT SACSearch
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* Distance from GPS point % distance from | o,

coordinates '|' Node-RED

* Point Qis in Polygon ? T— -

+ ,‘ =

— Polyline as WKT -7

Fiesole

Ponte Alla
Badia

Cave di
Maiano
Maiano E
Poggio
Parco delle Gherardo
& Cascine
]_ point within l ) @ (dela Forum
I 1 | s Cattedrale di Sss
]' polygon T Strura , |
. Firenze
Bellosguardo %
Q e
Giard @ Piazzale Michelangelo
et Tl 1ardino Giardino
Porta Romana @ di Boboli Bardini
4
s
K T
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DIS T RIBUTED SYSTEMS

Nature

d-loT App

30s Request Green

Mapchck =
MyKPI variable onchange
Synoptics

=] eynopticread

Qiiter nodes » -
* function V |
S R —
J fmcim © ) @ comected s idashécart i
/ { e
= R
L L .
commert m
L] tprped O ‘
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|IOT Application
—
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DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISIT 2 p1
/
DISTRIBUTED SYSTEMS
AND INTERNET I
TECHNOLOGIES LAB s N A CI y fan

v

Part 5: Data Ingestion and Interoperability

«  When Solutions and tools for Data Ingestion and
Interoperability are needed

« Overview of Snap4City Data Storage and Stack

« Knowledge Base: Modelling and Setting Up
m m  High Level Types vs Ingestion Process
_ « Data Ingestion Strategy and Orientation
::;t litzf;;:ag;if” « Ingestion of Points of Interest with POI Loader
m m m «  Models vs Devices/Entities and Registration
=L « Verification of Data Ingestion
Interactive Slides « Digital Twin Data Inspector vs Data Processes Details
You You « My Data Dashboard Dev to assess data on Open Search
Storage

 An Integrated Example for Time Series
Entities Ingestion with Data Table Loader
High Performance Ingestion via Python

« FIWARE Smart Data Models on Snap4City

« Ingestion of MyKPI with Proc.Logic /loT App

You You You
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* POI, IOT Devices, shapes,..
 FIWARE Smart Data Models,
* |oT Device Models

* GIS, maps, orthomaps, WFS/WMS
GeoTlff calibrated heatmaps

e Satellite data,

e traffic flow, typical trends,

* trajectories, events, Workflow, ..
* 3D Models, BIM, Digital Twins,
 OD Matrices of several kinds,

* Dynamic icons/pins,

* Synoptics, animations,

* KPI, personal KPI,..

e social media data, TV Stream,

* routing, multimodal, constraints, ..
* decision scenarios,

N
heroptys Enr‘n E
opecto q enze
-Amerigofmespucci
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DINFO
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UNIVERSITA | DINIFO | DISIT Z Diaana® = §
D EG LI STU DI DIPARTIMENTO DI DISTRIBUTED SYSTEMS W
FIRENZE | R | RENEREr e CITY ==

Snap4City Entity Instances, loT Devices

Switch To New Layout (Beta) \
User: paolo.disit, Org: DISIT Show delegated dev. | Show publicdev. | Show my dev. | Showall de Add new device
Role: AreaManager, Level: 3
— L &) Y —
Show| v |entries Search: | |
My Snap
Device Identifier $ Device Type Model 4% | Ownership 4| Status 4| Edit Delete Location View
Tour Again
wwwsnapésolutions.org 1dd79caa9576771afad4d38e699c8542022-12-05T18:5413.000Z  orionUNIFI File fileModel MyOowNPUBLIC EEeYE | EDiT [l DELETE | @ | VIEW |
Dashboards (Publid) alert 1610543238306 orionUNIF] event AlertGeneric | [TENEISE  active (e il oeLere IE® ) =
Dashboards of My Organization
My Dashboards in My Organization alert_1610548534047 orionUNIF event AlertGeneric | [N g | active | epiT [l DELETE | @ =
My Data Dashboard Dev Kibana alert 1610613189703 orionUNIFI event PN \yOWNPRIVATE TG S  eoir Bl DELETE | @ [ ViEW |
Extra Dashboard Widgets -
Data Management HLT = alert 1610629197473 orionUNIFI event AlertGeneric  [TETNDNSE  active (e il oeLere IE® ) [ VIEW |
Knowledge and Maps
s = Search Davice locatianion Map orionUNIFI event AlertGeneric MYOWNPRIVATE active m E @ m
Processing Logics /10T App  * \ v
Entity Directory and Devices = orionUNIFI event AlertGeneric MYOWNPRIVATE active Eﬂ E @ m
f My 10T Sensors and Actuators
® 10T Sensors and Actuators orionUNIFI event S gdel- IR MYOWNPRIVATE active Eﬂ m @ m
# Ent'ty Instances, IoT Devices
B 107 Brokers orionUNIFI event AlertGeneric | LRy TN active | EpiT [l DELETE | @ [ viEw |
& FIVH\RESmar Dat=
& coitModaleinT Coyices orionUNIFI event AlertGeneric MYOWNPRIVATE active m E @ m
# 10T Devices Bulk Registration N
) Doc: ICT Directory and Devices
L) Create an 10T Device Instance { . Leaflet | ® OpenStreetMap contributors Previous . 2 3 “ 5 12 Next
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AL, | UNIVERSITA DINFO DISIT ULEop
(» C’ DEGLI STUDI PARTIMENTO DI DISTRIBUTED SYSTEMS
F l RE N Z E g\‘EGLE?r!J“FORMAZIONE TECAN-{)LOG%ES LAB fHumG CI Ty

'hackineg Aata 7Entrd [ e
Checking data/Entity ingestion results
—0 * ServiceMap, SCAPI, SuperSM - S pm—, 1 0 ==y ServiceMap or
L : = Super ServiceMag
Semantic reasoners --rigs — LOG / LOD viewer
_ All searches — Super Service Map BaE L
- Metata — SCAPI: Swagger -
- Structure g P et
- Last values of 10T Dev — Last data »
- GTFS * Data Inspector (last data)

Data Inspector

- Onl blic loT D
Rt Digital Twin view

e |oT/Entity Directory

- \ loT Brokers
data), SuperSM
- Faceted search

- Geo search My Data Dashboard,

- Time Series OpenSearchDash
- Private and Public

My Data Dashboare

* Data Inspector (last data) DevDash

Some functionalities are limited to certain roles SnapA4City (C), March 2025 145



Part 4: Data Analytics
and Artificial
Intelligence

SLIDES

Interactive Slides

UNIVERSITA
DEGLI STUDI DINFO DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE

AND TECHNOLOGIES LAB

Part 4.

You You You

D

¢VSNAPcry B

ata Analytics
Why and Where use DA, Al and XAl --> General
Life Cycle

Data Processing

What is Data Analytics, DA and Artificial
Intelligence, Al

List of the most relevant available DA and Al
Solutions

Predictions and Anomaly detections

Computing: Higher Level Types Data and their
representations

How Al/XAl, and Life Cycle

Using DA, Al, XAl in Snap4City infrastructure
- Data Analytics <--> loT App / Proc.Logic

Decision Support Systems and What-If Analysis
Routing, Multimodal Routing, Dynamic Routing
Business Intelligence and Visual Analytics
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11/23

Entity Directory:
Smart Data Models
loT Data Models
Digital Twins

GO0
Q D g

060

Social Media

BIM GIS l I
Gateways, satellite
<P

AEE

/[ APl Manager ]\

Federation
Smart City API

<«— %y OpenSearch

| storage |
‘ KB, graph \

& GeosServer [ Entitylnspector ]

ﬁ

P— Gl

—~

[ Web and Mobile Apps ]

[ Smart Applications ]
: Waste ] Park ] [ Light
|

Energy Environment
\ ) . )

i Maintenance ] [ ......

: Mobile App

Apps

Visual Analytics tools

("",;s) BIMserver.center [ Data Managers ]

t t f’ python’

Studio

Data Analytics:
ML, Al, XAl

External Services
On Edge
On Cloud

Web Scraping
Tv CAM streams

o)

Event Driven

[ Business Intelligence CSBL

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place ]

Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ... y

\

Y SNAP/ciry
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* Identification of Process goals and Planning (problem definition)

—  Which goals Model Assess. Models
— How to compute, which language & Selection Identification
— Which environment, which libraries
* Data Discovery and Ingestion (from the general life cycle) L' “
— Data Collection, Data Preprocessing if needed :
. Data Analysis: feature engineering, feature selection Model Deploy Data re\nev.v
— Data ethics assessment and preparation
* Datareview and preparation for the model, splitting, encoding ' YN\
. Model Identification and building: ML, Al, etc.... u ‘ -
— Model Training Final Data Analysis,
— Tuning hyperparameters when possible Validation Feature

*  Model Assessment and Selection (Evaluation) Engineering

— Validation in testing !‘ y |

g‘rs]sde]fgg?ﬁ:\; ;)Srggsséfrt]é)ri:tmetrlcs depending on the goals: global relevant Solution on Data Discow.ary,
— Assessing computational costs Production Data Ingestion
— Impact Assessment, Ethic Assessment and incidental findings
— Global and Local Explanation via Explainable Al techniques Identification of
. Model Deploy and Final Validation Process Goals

— Optimisation of computation cost for features, if needed reiterate
— Solution on Production (security, scalability, etc.)

*  Monitoring and Maintenance on production

. Documentation, incremental documentation
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DELL INFOHMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LA

Simplitied Training and Deploy proc

Solution Setup and Hyper-parametrization

Supervised
Unsupervised

Historical

Training o
bata Prediction
Prescriptions
Real Time : . Results A |
Data l—Ime(ineE xecution NICEING noma |eS
Classifcation
Change: features, .
model param, etc. Assessment Detection
Etc.
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Data Analytics on Snap4City platform thon _ C¥SNAPLcry

p

Studic

— s
o

e @mo 88
T (o] &

| Saving /
Sharing
reusing

Creating
MicroServices

Ontology Schema LOG.disit.org
~—~— Knowledge Base, —~ —  —
SN~ Km4City _—1 P~
3 @u Big Data
D XL -
Q lh;_;i [ EQ?@ G Store

‘@ OF -ﬁ..-mx;—- Facility
< HE EE)EJ_QD ~

S ,,____ =T
Oz E?D*
\& I;' g )
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Using them into
|OT Applications

Smart City APl from Knowledge Base and other tools




UNIVERSITA
oeaursropi | DINEO | DISIT

FIRENZE | Botavema oo | RRNEREL o D =2\ f_—jJ () JQ me fJ'f

.A‘
@, python =

jH Arfemperaiuzhesinap]Lscany .Il_: ToDdeTme
® Io:alhcs‘l:S88S/nolebonks/daﬁ?mgdwpynb
" Jupyter claffProgr3 Last Checkpoint: a few seconds ago (unsaved changes) ] HeamapDemo [
O n Se rve r 7 File Edit View Insert Cell Kemel Widgets Help /
On PC
Load |
Once Viodel il e python data |J‘|
. . . ne. .
finalized Mapping - pg' 1 analytic T
4| - g

[5ata..
—

To make the .PY usable as MicroService you need
to adapt it to get and send data in/out with
Node-RED from a Container.

If you provide a .zip file the main .py inside has

o | ; to be called doScript.py
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2 fFe

Historical Training Model
ta

Da
Real Time

Ex ion
Data ecutio

LImprovement

¢YSNAP/crTy &
Simplified Deploy of Transfer Learning Vodel

Results
streams

New Enriched Enriched

Historical . .
Trainin
Data g Model

New Real > New Model
Time Data L!mprovement Execution

Transfer Learning
and Fine Tuning

Results
streams
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Prediction
Prescriptions
Anomalies
Classifcation
Detection
Etc.
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Parts 7 & 8: AP, |

Part 7: Exploiting
Snap4City APIL and
Web/Maobile
Applications SDK

SLIDES

Interactive Slides

DINFO DIiSIT

DIPARTIMENTO DI

INGEGNERIA

DELL'INFORMAZIONE
AND TECHNOLOGIES LAB

You You

DISTRIBUTED SYSTEMS AND
INTERNET TECHNOLOGIES LAB
DISTRIBUTED DATA INTELLIGENCE

Part 8: Developing
Smart Applications &
Business Intelligence
Solutions

SLIDES

Interactive Slides

You You You

¢VSNAPcry B

Intelligence

—

Mobil, Busin

—~ e~

D)

v

—

Concepts and tools for using Knowledge Base, ServiceMap, API
Federated Knowledge Bases and Smart City APIs

Access to Protected data

Developing in the smart city loT/WoT context

Smart Solutions Development Life Cycle

Analysis for Innovation (Co-Creation and Co-Working)
Design: Data, Data Models, Data Relationships

Design & Develop: Data Processes Proc.Logic / loT App
Design & Develop of Data Analytics

Design & Develop: user interfaces, visual tools

i

Design and Control of Smart Applications
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DINFO

. Powered by https://www.snap4city.org/d
.”SNAP4Tech ownload/video/Snap4Tech-
Development-Life-Cycle.pdf

Development Life-Cycle

hittypys://www.snapdcity.org/download/video/SnapdTech-Development-Life-Cycle-v1-1.pdf

From Snap4City:

* We suggest you to read the TECHNICAL OVERVIEW:
o https.//www.snap4city.org/download/video /Snap4City-
BlatformOverview.pdf
napdcity.org

apdsolutions.org

w.facebook.com/snapdcity

s  https:/fwww youtube com/channel/UCItACOPEbNbasf2-udvandg

Coordinator: Paclo Nesi, Paclo nesi@unifiit

DISIT Lab, hittps://www disit org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, ltaly
Phone- +39-335-54A48474

o

UNIVERSITA
DEGLI STUDI

{7t | DINFO
FIRENZE o
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FIRENZE B s SNAP/city
D L INFDP\MA_IONE DIbTP\IEUTED GENC
AND TECHNC ILU(JIES LAB

PROJECTS D € WORKERS AND QUEUES WORKERS

CPU and GPU Usage

All Experiments : ¥ prueba_modelo_pp

I AcLEARIML
® o g

PIPELINES | sgbocst_sipeics 47

GP_Fine-Tuning GP_inference
o

@ CPUUsage (vg) (@ GPU Usage favg)

s pipeta 310

gposa ppiea 38 - v0

PROJECTS | All Experiments EXPERIMENTS x — GLEAR\ML

*

RECENT PROJECTS

@) Sevice  serving183 DevOps X X GP_Fine-Tuning

48 Sevice ‘serving master ¥ 0 e
@ Sevies  senving182 . - . - -
& Senvics  Serving 61 CPU Only

@ Inference  Serving 61 CPU Only - serve instance

@ Inference  serving183 - serve instance
RECENT EXPERIMENTS

e Moritor  serving master - statistics controller

@ Inference  Serving 61 CPU Only - triton engine
& Service serving183 Jun 62024943 g 720241533
J Mot Skype Alerts !

& Servic ) 24120
Jn Montor  serving183 - statistics controller & Senvic serving master Jul 102024 1201

@ Inference  serving master - serve instance . e f > AR = & Senvic serving182 Jun 6 2024 10:14

Monitor Serving 61 CPU Only - statistics controlier
* " ’ & Semice Serving 61 CPU Only Jun4 20241720 Aug 720241518

@ Inference  Serving 61 CPU Only - riton engine
@ Inference Serving 61 CPU Only - serve instance Jn 420041722 Aug 52024 11:47

0O 0ODOD0ODO0DODODOODOOOO OTGOOGO

@ Inference  serving182- serve instance PR T——

Sowsormmenauzn ) cowwe  F
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| e e ¢“SNAPlcry 55

¢YSNAP/crry https://www.snhapé4city.org

i Powered by /download/video/Snhap4Cit
Data Analytics on Snap4City, y_ M LO DS_ M danua I' Ddf

Machine Learning Operation "
MLOps on Snap4City via ClearML

From Snap4City:
« Development Life Cycle user manual:
o https://www.snapdcity.org/download/video/SnapdTech-Development-Life-
Cycle.pdf
* See Client-Side Business Logic Widget Manual:
o https://iwww.snapdcity.org/download/video/ClientSideBusinessLogic-
WidgetManual.pdf
+ Videos and PDF of Training slides https://www snap4dcity. ora/944
* You may read the TECHNICAL OVERVIEW,
hitps://www snap4city org/download/video/Snap4 City-PlatformOverview pdf
hitps://www.snap4city.org
https://www .snap4solutions.org
https://www snap4indusfry.org
https://twitter.com/snap4ci
hitps://www.facebook.com/snap4city

Coordinator: Paolo Nesi, Paolo.nesi@unifi.it
DISIT Lab, https://www disit.org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, Italy
Phone: +39-335-5668674

Access Level: public
Date: 16-12-2024
Version: 0.6
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Smart API4Als (
MLOps: CPU/GPU clusters for Al sssnnnnnnnnnn P
Data, web pages, etc. Web and Mobile Applications
. . . L (Http(s), WS, ...)
Third Parties APIs, services, gateways .. SEEmm
Data (ODBC, JDBC, Mongo, ...) A Dashboards
Direct storage, databases EEEEEEEEEEEEN » Dashboard Builder , B S

Dashboard Wizard

GIS, Maps, Heatmaps,

Dashboard Edltor
Traffic Flow, ODM . G

‘féfﬂ Data Manager

GeoS:

Entities, devices, data

[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ |
[ N
MlcroSerwces
u ]
[ |
[ |

. API/ServiceMap
u Brokers
| |
Mi roSerw.ces :
| | | | | |
| | | | | ] | ﬁ
n .u u G@ .oeastlc oo
L] MieroServiees | " @ o ngopB  Exith 8 i Et*
| |

; ; v Storage

. E.ve:ts.and Actlons‘WSsL - » Widget Collection > 05 FETNTETS TR TES
MicroServices

Client-Side Business Logic (Visual Editing, mllavaScript)

J . J

Processing Logic/loT App (Server-Side Business Logic)
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33

 Combining different
filters for selecting
entities from Smart
City APIs

* Be care: filtering too
much may lead to
empty set ©

Snap4City (C), March 2025



UNIVERSITA D NFO D S "

DEGLI STUDI DIPAR!IMENTO DI DISTR!BUTE! SYSTEMS
INGEGNERIA AND INTERNET

FIRENZE | B&tRFSkuazione | FECHNOLOGIES LaB

Snap4City Smart City APl Docs: Swagger
User: roottooladmini, Org: DISIT +1 swagger

Role: RootAdmin, Level: 7 Advanced Smart City API
Kmdcity Web App API
Looou Orion Broker K1-K2 Authentication API

= et T Advanced Smart City AP| ™ e

Data Set Manager: Data Gate

ernal APl Docs: Swagger

hitps://www kmdcity orgiswagger/externaliascapi-openapiva Json

¥ ce M - Pro ader ¥
= e e BT Ly SMART CITY APl WEB DOCUMENTATION loT device registration APl
@ Development Tools = 10T device registration API
@ Web Scraping Tool Notificator API
@ web Scraping Tool (on)
Servers DISCES scheduler API
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https://www.snap4city.org/do
¥ SNAPLcrry g whnload/video/ClientSideBusin
SNAP4Teoh esslLogic- WldgetManuaI pdf

Client-Side Business Logic
Widget Manual

From Snap4City:
e« We suggest you read

Development-Life-Cycle.pdf
» We suggest you read the TECHNICAL OVERVIEW:

o https://www.snap4city.org/download/video/Snap4City-

PlatformOverview. pdf

slides go to https://www.snap4city.ora/577
https://www.snap4city.org
https://www.snap4solutions.org
https://www.snapdindustry.org
https://twitter.com/snap4city
https://www.facebook.com/snap4city
https://www.youtube.com/channel/UC3tAOO9EbNbasf2-udvandg

Coordinator: Paolo Nesi, Paolo.nesi@unifi.it
DISIT Lab, https://www.disit.org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, Italy
Phone: +39-335-5668674

FIRENZE |
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DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

EFl FIWARE
IMPACT
STORIES

Snap4City:
FIWARE powered smart app
builder for sentient cities

A | sl | DINFO | DISIT |
FIRENZE | B | W

! n”.m,

B"-M

— https://fiware-
foundation.medium.com/sna
p4city-fiware-powered-
smart-app-builder-for-
sentient-cities-acfe24df49d5

— https://www.snap4city.org/d
rupal/sites/default/files/files
/FF ImpactStories Snap4cCit

y.pdf
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https://www.snap4city.org/drupal/sites/default/files/files/FF_ImpactStories_Snap4City.pdf
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booklets

* Smart City

https://www.snhap4city.org

/download/video/DPL SN
APACITY.pdf
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. Scenario:

UNIVERSITA =
INIVERSITA | DINFO | 2

TR, FE G

DIPARTIMENTO DI DISTRIBUTED SYSTEMS
AN TER

F l RE N Z E {l)\‘E%E%IJ“FEORI[RAMAZIONE TE(?!—I{NOELO%ElES LAB

SnapBot: Real Time Smart City services via Telegram

. Scenario:

Copernicus Satellite Data

. Scenario:

SmartBed, Materasso Intelligente

. MicroServices Suite for Smart City Applications

. Scenario:

MODBUS for Snap4Industry Snap4City Applications

. Scenario:

MOBIMART Interreg: MOBIlita Intelligente MARe Terra

. Scenario:

City of Roma case, mobility and environmental data

. Scenario:

Herit-Data video and aims

. Scenario:

Control Room vs Video Wall

. Scenario:

Snap4Home the case of: Alexa, Philips, Sonoff, TP-link, etc. (Italiano)

. Scenario:

how to manage maintenance and accidents workflows

. Scenario:

Snap4Home, how to exploit Snap4City solution on home automation

. Scenario:

Energy Monitoring

. Scenario:

Multipurpose User Engagement Tools

. Scenario:

5G Enabled Water Cleaning Control (smart city, industry 4.0)

. Scenario:

High Level Control of Industrial Plant (industry 4.0)

. Scenario:

Vehicle Monitoring via OBD2

. Scenario:

Events and Museums Monitoring in Antwerp

. Scenario:

High Resolution Prediction of Environmental Data

. Scenario:

Mobility and Transport Analyses in multiple cities

. Scenario:

People Flow Analysis via Wi-Fi

. Scenario:

Antwerp Pilot on Environmental Data

. Scenario:

Helsinki Pilot on Environmental Data

. Scenario:

Firenze Smart City Control Room

. Scenario:

Mobile & Web App: Toscana Where What ... Km4City, Toscana in a Snap

. Scenario:

Helsinki Pilot on User Behaviour

. Scenario:

Antwerp Pilot on User Behaviour

Snap4City (C), March 2025
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Scenarious

Data Analytic: Origin Destination Matrices,

Algorithms and tools

Data Analytic: Traffic Flow Reconstruction
Data Analytic: in general, and the cases of
Antwerp and Helsinki

Data Analytic: Predicting Air Quality

Data Analytic: Analyzing Public
Transportation Offer wrt Mobility Demand
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https://www.snap4city.org/drupal/node/642
https://www.snap4city.org/drupal/node/628
https://www.snap4city.org/drupal/node/629
https://www.snap4city.org/drupal/node/621
https://www.snap4city.org/drupal/node/620
https://www.snap4city.org/drupal/node/597
https://www.snap4city.org/drupal/node/617
https://www.snap4city.org/drupal/node/555
https://www.snap4city.org/drupal/node/547
https://www.snap4city.org/drupal/node/369
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https://www.snap4city.org/drupal/node/527
https://www.snap4city.org/drupal/node/544
https://www.snap4city.org/drupal/node/544
https://www.snap4city.org/drupal/node/543
https://www.snap4city.org/drupal/node/524
https://www.snap4city.org/drupal/node/524
https://www.snap4city.org/drupal/node/553
https://www.snap4city.org/drupal/node/554
https://www.snap4city.org/drupal/node/554
https://www.snap4city.org/4

SNAD%TV

D' ital G
‘ 'g TWInSoluﬁonsforSushinahilﬂy

)
TRUCTURE OPTIMIZATION
AT-IF ANALYSIS
PUBLIC TRANSPORT ANALYSIS
PARKING MANAGEMENT
SHARING AND POOLING MANAGEMENT

LI
mAmc INFRAS
WHA

==2==  SMARTCITY

T N~ ‘ ,

EXPO WORLD CONGRESS

THE EVENT FOR

BETTER CITIES
ﬁ
H




" T
ST I

¢YSNAP/ciry 2

vinl

el Enterprise o : ELLIE IA
el (2021-22) » :
roadmap Smart Industry EUROPEAN OSSN CN MOST, 2022-26 YICS. .. ... 2025-2027 "=
f\zrggﬂgrz‘fe o 4.0 Amafluida  Contract, 2022-23 o e e v |cs O
o Industry 4.0 o
(2021-22) o NEREI U banDTATE
020 ~ZET 7 o 2023 EI THE, 2022-26
e flity-.1 o AMPERE (2021-22) O .
. |nd ustr 40 EUROPEAN COMMISSION
# ~ESD 7 N ' OG Agile, 2021-23 ot 2024-25
1-Mob'ltyu. 7] ’ -
SmartCity _ MY
' Contract, 2022-23 @ TUSCANY @ (2D o
EUROPERN COMMISSION o i GRUPPO—/———— 2023 26 :Iar;lasilfotse europea ? ‘I‘:‘I';:grllicglzlnce
er - EUROPERN COMMISSION o PRETTD o m . NextGenerationEU Research
iLerreg
Mediterrancan Contract Industry 4.0 i OMerano’ smart ||ght
HERIT-DATA 2022'2023
- Smart Tourism 2021 uni . systems
- 6 Pilots G'\G OceanRace,
- Data Analytics SmartCity, 2021-23
y : Genova, AWS
- Extended platform o PC4City (2020-21) Contract, 15min ;
Monitoring Terrain ~
4 |nierreg H O AXISa Cuneo, ;
miLerre COMMUNICATIONS . !
MARITTIMO-IT FR?APITIME o @ IM pETU S S m a rt CIty e aliad
MOBI Winner of Open AXIS collab
EMART Data Challenge of SmartCity Security and Risk Rhodes,
- Smart Mobility er]el ¥ > 2024 smart city
- PISA, PUMS o 2022 &) Smartea _
Living lab _ ‘ Km4City 1.6.8 eShare
o o CAPcLON o UNIFI TUSS
- Smart Light ﬁg\gﬂg{ggmleﬂ\ I ;741FERR o AMMIRARE
@ . _ Sweden GRUPPO FERROVIE DELLO STATO ITALIANE TO U R I S
= Km4City Asymmetrica Italferr, smartCity interreq [JEEE cofunded by iterrey -
HISAGARIDA ke 1.6.7 Smart City, 2022-23 Euro-MED il the European Union MARITTIMIO T FR-MARMTIME

169



gr;é}fl]z g-l?tlj—l]-;\l gF!FM\IEDIO DISTRIBUTED SYSTEMS AND

FIRENZE 58S zone DISTBUTED DATAINTE IGENoE

UrbanDT4TF, CN HPC: Digital Twin mobility

DI-DTPlatform, CN HPC: Digital Twin, mobility, environment
Sasuam, CN MOST, PNRR: Al, mobility

OPTIFaaS, CN MOST, PNRR: Al, mobility, DSS
LeverageOPTIFaaS, CN MOST: PNRR, mobility

TOURISMO, Interreg, EC: Tourism, NLP, DSS

ELLIE, Horizon Europe, EC: Al, VR

CN MOST, PNRR: sustainable mobility, platform

ISPRA JRC contract, EC: DSS, SOC, control room, energy

The IE, PNRR: Al, NLP, Legal Aspects

AMMIRARE, Interreg, EC: Al, environment, Big Data
CAI4DSA, FAIR PE1, PNRR: Al, Neuro-Symbolic, PINN, NG-DSS
SADI-MIAC, RT, partner: Al, Tourism, Retail, Computer Vision
Energia, RT, conv: Al, PINN, DSS

RFI contract: mobility, Al, DSS

PRIN UNICagliari: mobility, DSS

Talent Hub, ECRF, conv: NLP, match demand vs offer

Snap4City (C), March 2025

¢YSNAPlcrry Eas




TOP \ !

>l ‘ ' SMARTCITY

7-9 November 2023, Barcelona, Spain ~~ Visit Snap4City in Hall 1
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Appliances and Dockers

Installations

CONTACT

www.snap4city.org
DISIT Lab, DINFO: Department of Information Engineering Email: snap4ciiy@disit.crg
Universita degli Studi di Firenze - School of Engineering

Office: +39-055-2758-515/ 517
Via S. Marta, 3 - 50139 Firenze, ITALY Cell: +39-335-566-86-74
https://www.disit.org Fax.: +39-055-2758570
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