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e Controlling Status: management, and operational

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

o Monitoring via KPI

o Computing predictions data from the field and KPI
o Anomaly detection P &>
o Early warning on critical conditions o N

o Optimisation: Prescriptions, suggestions

o Risk assessment

* Big picture and Long-term focused (2 to 5+ years)
= Vision, Mission, Why, Policies and Direction : N\
» Executive-management I AN R RO N it
* What is the right direction for the company? i - i w

o What-if analysis on scenarios

o Simulation and predictions

* Short-term focused (3 months to 2 years) \emp ’t(&renze ?
i Tactical * Focused on specific business department Ameri pucci
o Resilience O . Wit manssement

* What activities to be planned in strategic alignment?

* Be ready for Unexpected
Unknows

_Tr‘g Operational

dlidp4LiLy (L), vLLluvel 2vuso



. . N
% | onverss | DINFO | .
z | DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F l RE N Z E INGEGNERIA AND INTERNET CITy
DELLINFORMAZIONE TECHNOLOGIES LAB

e Controlling Status: management, and
operational

Monitoring
o Monitoring via KPI
o Predictions vs KPI KPI
o Anomaly detection N___ Digital T 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
o Making plan: tactic and strategic, < 8 Simulations,

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

2024/8 Snap4City (C), October 2025
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Control Horizontal Platfor
con SOOIl MOoriZonte g CiorTm
° oals:
— Increasing quality of Life, quality of services,
— Decongestion, Decarbonization, Sustainability

1

— increase efficiency and production optimization

— Improve accessibility to services: citizens, Tourists, commuters, etc.
— Improve security/Safety of city users, risk reduction

— Costs reduction of services, energy consumption reduction

— Reduction of emissions and EC taxations

* Horizontal homogeneous platform Uniform Technology for
— Any Vertical operation/plan: mobility, energy, environment, security, tourism, infrastructure and assets
control, buildings, etc.
— Al Solutions: early warning, predictions, simulation, what-if, optimisation, MLOps;
* Al: Deep Learning, ML, BERT, LLM/RAG, XAl (Shap/Lime), etc.
* Simulations: SUMO, DORAM, Routing, TFR, Flooding, people flow, etc.
— Development Environment for any vertical, Digital Twin: City Global and Local, loT, VR, Visual
Programming, business intelligence, CSBL, SSBL, etc.

— Interoperability: any format, any protocol, any video management system, any sensor, any device, etc.

« KPI: multidomain KPI, general management, early warning, early detection of |
critical conditions, 15 Min City Index, SDG, SUMI/SUMP ;

* Mobile App: modular applications, operators’ modules, multiple cities, etc.

e Participatory: problem reporting, ticketing, etc.

* Integration of any kind Snap4City (C), October 2025
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& o THE POWER OF ARTIFICIAL INTELLIGENCE
CVSNAPAcTy 55 AT THE SERVICE OF YOUR OPERATION AND PLAN

www.snap4city.org

OPERATION/AND PLAN - CONTROL ROOMS - DECISION SUPPORT SYSTEMS - WHAT-IF ANALYSIS - OPTIMIZATION - APPLICATIONS
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FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

DISIT

TECHNOLOGIES LAB

HORIZONTAL Al PLATFORM |

MOBILITY AND TRANSPORT

SMART ENERGY AND
SMART BUILDING

ENVIRONMENT AND
WASTE MANAGEMENT

CITY USER’S SERVICES AND
TOURISM MANAGEMENT

SNAPADVISOR

1

| k_";'ffttr-f

==

N

PREDICTION - ANOMALY DETECTION - CLUSTERING - ROUTING - SENTIMENT NLP - TRAFFIC FLOW - PEOPLE FLOWS - SDG

15 MIN CITY INDEX - KPI - HEATMAPS - ORIGIN DESTINATION - MAPS - VECTOR FIELD - ETC...

+ DEVELOMENT ENVIRONMENT

AND METHODOLOGY

« VISUAL PROGRAMMING, ML, Al, HPC
« TRAINING COURSES

EXPERT SYSTEM, KNOWLEDGE BASE
SEMANTIC REASONING
SMART DATA MODEL
10T DEVICE MODELS, DATA SPACES

A

BIG DATA ANALYTICS, ARTIFICIAL INTELLIGENCE
EXPLAINABLE Al, MACHINE LEARNING, GENERATIVE Al

OPERATIVE RESEARCH, STATISTICS

1

VISUAL PROGRAMMING, ADAPTERS
DATA FLOWS, WORKFLOWS
PARALLEL DISTRIBUTED PROCESSING
DATA DRIVEN

FULL INTEROPERABILITY, ANY: DATA, BROKERS, NETWORKS AND VERTICALS

NATIVE AND EXTERNAL
APPLICATIONS




D omains cozs |
Smart City, control room - 8 =
Mobility and transport Lo, BEEE =, == L
Energy, light, recharge | S Y.
Buildings and Assets
Tourism and People
Environment, pollutant
Waste Optimisation : :
Security and Safety e | Charsceriing Users Benaviors
Risk and Resilience N | ;
Social Media - St L mh 2

163 49 395 =) 0

utimo mese consolidato  ultimomese  ulmomese  utimi7glomi  ultii 7 glomi

A

e Big Data, Al/XAl
e Public and private data

UNIVERSITA
DEGLI STUDI

FIRENZ

s http://www.snap4

TECHNOLOGIES LAB - z %
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>mart City Digital
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e Op(\(Cé\ enze
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Clty Digital Model with...

“F§ry
0- 'Pﬁm g

¢YSNAP/crry 25

Intuitive platform

Any Data TYPE, any data source, any protocol
Data storage seamless

Data analytics = artificial intelligence, Al/XAl
Data Ethics, Al Ethics, GDPR

Interactive Data Representation, any kind

Key Performance Indicators, any kind

What-IF analysis — Simulation, prediction, 2D/3D
Micro, Meso e macro scales

Operation, planning tactic and strategic / optimization
Collaborative and shared representation

Sustainable, shared, open source 100%

Complex and heterogeneous information, interoperability

©)

©)
©)
O

GIS, ITS, AVM,
Satellite services
Maas, last-mile delivery HUBs
etc.

loT, BIM, CKAN, etc.

10
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&

Digital Twin Development Platform

e e e
Digital Twins
’—--- I I I DD DD DN D D D D D B B . ------~

Snap4City Microservice Platform

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

A Things Edge g
N P
,j . E
AR . h-Ji
o Sensorsand Y

e Actuators Dat
pIy | Data Knowledge e
BT : ; Analytics:
N Ingestion Bases &
= HUB St MLOps,
& DY External orages ML, Al

Services

Web/Mobile Apps
Dashboards & Interfaces

\""""""::::::::”

® .
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Standards and Interoperability “"SNAv

Compliant with:

* |loT: NGSI V2/LD, LoRa, LoRaWan, MQTT, AMQP, COAP, OneM2M, TheThingsNetwork, SigFOX, Libelium, IBIMET/IBE, Enocean
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, WCS, RTSP, ONVIF, AXIS TVCam, CISCO Meraki, OSM, Copernicus, The Weather Channel, Open Weather, OLAP, VMS
Milestone, TIM, HERE, OGC, ....

* 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,.. ) :

«  Mobility: DATEX, GTFS, Transmodel, ETSI, NeTEx, .. https://www.snap4city.org/65

e Social:Twitter, FaceBook, Telegram, ..

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

* 0S: Linux, Windows, Android, Raspberry Pi, Local File System, AXIS, ESP32, etc.

SS V0 be a——
Foundation = Fl E:%:E E @ 15 s
e u . i digital ecosystem bee smart Cltg

Node-RED g ala-x
EUROPEAN OPEN

s ?ﬂﬁ:r network ¥ ckan @GJL @esri talia g spIENCE cLOUD

Tl LR OF T

SSSSSSSSSSSSSSSSSS
INGEGNERIA AND INTERNET
‘ORMAZIONE TECHNOLOGIES LAB

/”\\""o/, UNIVERSITA
/20 \Z | DEGLI STUDI

)& | FIRENZE



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

High Level Types ¢

SnapA4City (C), October 2025

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

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

e Satellite data, any kind..

* traffic flow, typical trends,

* Vector fields + heatmaps,

* trajectories, events, workflow, ..
* 3D Models, BIM, Digital Twins,

* OD Matrices of several kinds,

* Dynamic icons/pins,

* Synoptics, animations,

e KPI, personal KPI,..

* social media data, TV Stream,

* routing, multimodal, constraints,
* scenarios,

* etc B
. 7 \9 UNIVERSITA
é DEGLI STUDI m%%lﬂwlulfmo DISTT(IBUTED SYSTEMS
P \\S FIRENZE | S&ftmzone | fEGNGIOGEs Lae
I$YAN

oy

¢“SNAP/cry

[

\eroﬁb;fg{\lrenze 7

-Amerigofimespucci
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Expert System semantic queries B CYSNAPLery

* via: N
* Smart City API for e

i
i

Apps and third it
party ?:?T_;-f:__ _;é‘: j'% '%;i- :_E'_

* MicroServices T Tmss smiigmemeeeeeee= = oo
data driven =TS g

develop via visual : N —= =——
language i
Node-RED ;=

_nData
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https://www.snap4city.org/19

Ingestion, aggreg. = exploitation

* loT App Visual
rogramming, no codin

e Data transformation

8

* Integration, Interoperab.

 Scripting Data Analytics
* Data ingestion
e Business logic

e Edge and Cloud

* MicroServices data
driven develop via

visual language
Node-RED

Snap4City (C), October 2025
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> 60.000 downloads (up to 2024)

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

T

Node-RED

entities

Snap4City
Microservices
Proc.Logic

Snap4City (C), October 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

16



Solutions: reliable, secure and fast to realize

* Via Snap4City tools
* Dashboard Wizard

* Dashboard Builder
* Data/Visual Analytic

 Smart Solutions results to be
* Real time data drive
e Secure end-to-end
e GDPR compliant
* Reliable, interoperable
* Auditable, marketable

Snap4City (C), October 2025

IOT and data World

¢“SNAP/cry
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Dashboards and Apps

IOT Applications

{
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B 126150

B
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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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Y SNAP/ciry

Technical Architecture
Any API Front-End

APl Manager / Facilities \prplicationq
Entity Directory: [ Federation J \ [ Dashboard/View | [ Traffic Optimiz. |
Ay

.

Smart Data Models :
Smart City API Builder & Mng. | Traffic Light Plan |

loT Data Models é Business Intelli-

Digital Twins S) OpenSearch | pence CSBL | | Public Transpolrt ]

External Services <l

EF N ' ‘ | Custom Themes | [ Parking Mng. ]
GQQH SMQTT — 5\ Entltylnsplector : [ Synoptics & Widgets ] [ Fines Mng. | ]
Q G : Data Manlager : 2/3D Digital .I.er']' [ Participation Mllwg. ]
@e @ GeoServer | HLT Manager Tools [ Lighting Mng.I ]
Q @4_3 / (\)BlMservercenter Serwce Map [ Routing, MuIDy ] [ Building Mng; ]
e [ Heatmap Gen ] | Environment Mlng. ]
Simulators’ tools: [__Prediction Gen. - ] [ VYaSte Mng._ )
SUMO, DORAM, TFR, . [ Measure&Compare ] [ Sharing/pool l\/llng. ]

Social Media :
0SM, BIM, GIS, ITS <= 'fg DUthOﬂ Studio [ Notification Mng ] [ Energy Mng.I ]
Clangr - [ KPI Support ] [ Tourism Mng.I ]

Artificial Intelligence tools: — .
Web Scraping On Edg loT App pred., classif., optim., LLM, .... [ Sl S, L If Mobile Apps
TV CAM streams | d . . q
On Clou ProcLogic EventBrien [ SnapAdvisor / C-Ii(-;:neratlve Al ]
[ A&A, RBAC, SSO, Blockchain, Resource Managers and Sharing ] [ Sharing / Market Place

Third parti luti
8/25 "‘ [ ird parties solutions - — . ]




Visual Development Tools
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My Data Dashboard Dev Kibana

Jupyter2-(175) Hub - Python
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My Dashboards in My Organization
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o HLT-Data Inspector
Snap4City Tools
Entity Directory

S loT Directory
Development HIT & Data
Management

Knowledge and
Map, ServiceMap

Scenario
Editor

‘ MLOps \
CPU/GPU

Proc.Logic/loT App

Development
Tools + 10T App |

iy

Lite Cycle

/- Data Disco r X #~ V Proces§ing €< \_
. Data Modeling ‘ Logic /10%-App ‘ DS
1 Data Processes > ‘ Data Analytic ) I - Deploy \Al Dev: Python, RStUle,
ot ’ ‘ : S
£ @ Test [ Deploy ) Programming Environments
—

‘ Userinterface + ’A Userinterface
Dashboards RS

Business Logic Y 5 \ ‘Tes Deploy
Tables and k
Documents .

q N\ Dashboards

Development Life Manasement Extra Dashboard
Cycle Manual g Widgets

([
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. DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND Km]a/CITY]
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Register on WW\W.snap4city.org IOTand data World [\07 appiications _, D2shboards and Apes

. e§@|3

— Subscribe on DISIT Organization

* You can:

— Access on basic Tools

My 10T Devices Big Data Analytics, Artificial Intelligence —

— Access to a large volume of Data
— Create Dashboards

) = License Free Installation
— Create |OT Applications g

— Connect your IOT Devices SC"ptS for: PUb CIOUd &
— Exploit Tutorials and Demonstrations on prEMiSES

® .
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http://www.snap4city.org/

https://www.snap4city.org/944

On Line Training Material (free of charge)

¢VSNAPcy i

Ist part 2nd part 3rd part 4th part 5Sth part 6th part 7th part 8th
< : Data Ingestion |[System and Deploy| Smart City APl: [Design and Develop
h IOT A 10T |
Socdod Dasnioars OTApD: 10T NeowoIK:  Damnaivtics processes Install Web & Mob. App Smart Solutions

Snap4City (C), October 2025
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UNIVERSITA
DEGLI STUDI DINFO

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

AND TECHNOLOGIES LAB

DINFO

* Powered by

YSNAP4Tech

(P T

o

s T ‘f'm-

SNAP/4crry

https://www.snap4city.org/d

Development Life-Cycle

https://www.snapdcity.org/download/video/Snap4Tech-Development-Life-Cycle-v1-1.pdf
From SnapdCity:

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

s hitps apdcity.org

e htips isolutions.org
e https noustry.org
s https 'snapdcity

» htips ebook.com/snapdcity
o httpsy/dwww.youtube.com/channel/UC3tAO0PELMNba8f2-udvandg

Coordinator: Paclo Nesi, Paclo nesi@unifiit

DISIT Lab, hitps://www disit org
DIMFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, ltaly
Phone- +39-335-5448474

B

UMNIVERSITA
DEGLI STUDI

FIRENZE

i
AT

DINFO
et Sl o
i Rl

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

Snap4City (C), October 2025
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UNIVERSITA
DEGLI STUDI DINFO DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS, AND N | g ool '
FIRENZE  NGEGNEA INTERNET TECHNOLOGIES LAB % r r
DELLINFORMAZIONE DISTRIBUTED DATA INTELTIGENQ 5 | s
AND TECHNOLOGIES LAB — — - =0

¢“SNAP/crry

VELOPMENT

@ python &= @Y studio

-
e
o= ‘:—

‘CLEARIML

||OT App ICauwui |

~ S4CDataAnalytic

plumber data | deCker

analytic ]’

python data |J‘\

Ihost:8888/notebooks/ciaffProgr3ipynb
O n Se rve r Z Jupyter claffProgr3 Last Checkpoint a few seconds ago. (unsaved changes)
File Edt View Inset Cell Kemel Widgets O n PC a S

Local Environment

DEVELOPMENT

L plumber deta
i
L
i

analytic ]’

®

Server Execution

once

©

API
Servers
@ docker—

finalized Process: file .R or .Py (+ the Al/ML model, data) can

Snap4City (C), October 2025
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PEN Test - B/MEU GDPR
Passed IR COMPLIANT

https.//www.Snap4City.org ,ea,

* 11 runninginstallations in Europe

* SnapA4city.org, Greece, Merano, Cuneo, ...

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

e 20 projects, 12 pilots on 10 Countries
e >40 cities/area

* Widest MULTI-tenant deploy has

» 26 Organizations / tenant

* > 8850 users on

e > 1800 Dashboards

* > 17 mobile Apps

e > 2.2 Million of structured data per day
* >580 |loT Applications/node-RED

* > 850 web pages with training

> 85 videos, training videos

5/25 @@

Snap4City (C), October 2025

Main Organizations/areas
* Antwerp area (Be)

e Bari(l

* Bisevo, Croatia

* Bologna(l)

* Brasov (Ro), by ICEBERG |3
e Capelon (Sweden: Vasteras, Eskilstuna, Karlstad) o
.

e Cuneo (!

e DISIT demo (multiple)
* Dubrovnik, Croatia

e Firenze area (I

* Garda Lake area (1)

* Greece (Gr)

* Helsinki area (Fin)

* Limassol (Cy) AI\Z
e Livorno area (I
* Lonatodel Garda (I) 7 ‘<
+ Malta (Malta) N /.;"'*\'9

*  Merano (l) P ™

* Modena (I) ,Z !

* Mostar, Bosnia-Herzegovina 5 >

* Oslo & Padova (Impetus) - .
* Pisaarea (I I ()
* Pistoia (I

¢ Pontdu Gard, Occitanie (Fr)
e Prato(l

* Rhodes (Gr) \
*  Roma(l

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

e Siena(l ’
* SmartBed (multiple) /
¢ Toscana Region (l), SM

* Valencia (S)

* Varna (Bulgaria)

* \Venezia area (I

*  WestGreece area (Gr)

Node-RED

3 éﬁwi

-

PN
Q
O
o

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

*“SNAP/crry

(P T

'lmg
- 'Pém-

ﬂ‘:s“
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)BILIL AND TRAN »
| TRAFFIC WFRASTRUCTURE OPTIMIZATION
i WHAT-IF ANALYSIS
RTANALYSIS

' SNAD@.ﬂcny

= CsNapdcy, %

- DD
"9l Twin Solutions or st

ity

PUBLIC TRANSPO.

s ey N
0 - > PARKING MANAGEMENT
SHARING AND POOLING MANAGEMENT

= SMARTCITY
: .‘ . EXPO WORLD CONGRESS

THE EVENT FOR

.
e SNAPQC\TY BETTER CITIES

¥

Digital N s for
gital Twin Solutions fo Sustainability




smantGARDA lake

T
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¢YSNAP/cry =it

VIS

e Enterprise ' .
G ) CENTRO NAZIONALE RN
(2021-22) B JRC ELLIEIA [
road map Smart Industry EUROPEAN COMMISSION CN MOST 2022 26 v |CS - 2025 2027 .
ll ll.l ldUl‘I]dlll
Ambulance o 4.0 Almafluida Contract 2022-23 O b ICS o
(2021-22)
O Industry 4.0 —— S o
(2021-22) o Tt | rb an DT4TF
2023 El THE, 2022-26
Sii-Mobilit O AMPERE (2021-22) o B JRC
kS SO S Industry 4.0 o EUROPEAN COMMISSION
er]el \N/ s ART-ER G. Agile, 2021-23 Contract, 2024-25
e O A iR CAI4DSA
ST Contract, 2022-23 TUSCANY x2! [ZD(Y oo
o R A — 202326 [ 57 ? rezoncs
- EUROPEAN COMMISSION O PRETTD O m NextGenerationEU Research
HiLterrey
Mediterancan Contract Industry 4.0 i OMerano’ smart ||ght
HERIT-DATA 2022'2023
- Smart Tourism 2021 uni. systems
- 6 Pilots _ O eqe OceanRace,
- Data Analytics SmartCity, 2021-23 . Genova. AWS domani
- Extended platform PCA4City (2020-21) Contract, 15min ’
Monitoring Terrain ~ SASUAM
4 lnterrec H o AX'SA 3 Cuneo, NI.D
;AZ:I:T\MO :r:?ARmME o @ IMPETUS Smart city CENTRD RAZID alic
AMOBI Winner of Open AXIS collab : :
EMART Data Challenge of SmartCity Security and Risk o 2024 Rhodes,
. \/ :
- Smart Mobility N l X smart city
_ PISA, PUMS cne o 2022 &) Smartea _
. Living lab _ ‘ Km4City 1.6.8 eShare
o o CAPcLON = UNIFI TUSS
- Smart Light @g\,mgmc‘\ VW ;7a1FERR Q o AMNIIR ARE :
Q - _ Sweden GRUPPO FERROVIE DELLO STATO ITALIANE TOU RlS
> Km4City Asymmetrica Italferr, smartCity  Interreg [N co-funded by witerreg
1.6.7 Smart City, 2022-23 Euro-MED gl the European Union T.,AR'TTEO'T FR-MARITIME
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*  UrbanDT4TF, CN HPC: Digital Twin mobility, https://www.snap4city.org/drupal/node/1057

* DI-DTPlatform, CN HPC: Digital Twin, mobility, environment, https://www.snap4city.org/drupal/node/1097

* Sasuam, CN MOST, PNRR: Al, mobility, https://www.snap4city.org/drupal/node/999

*  OPTIFaaS, CN MOST, PNRR: Al, mobility, DSS, https://www.snap4city.org/drupal/node/1008

* LeverageOPTIFaaS, CN MOST: PNRR, mobility, https://www.snap4city.org/drupal/node/1064

*  TOURISMO, Interreg, EC: Tourism, NLP, DSS, https://www.snap4city.org/drupal/node/1001

*  ELLIE, Horizon Europe, EC: Al, VR, https://www.snap4city.org/drupal/node/1056

* CN MOST, PNRR: sustainable mobility, platform, https://www.snap4city.org/drupal/node/1050

* ISPRA JRC contract, EC: DSS, SOC, control room, energy, https://www.snap4city.org/drupal/node/970

*  AMMIRARE, Interreg, EC: Al, environment, Big Data, https://www.snap4city.org/drupal/node/1002

*  CAIADSA, FAIR PE1, PNRR: Al, Neuro-Symbolic, PINN, NG-DSS, https://www.snap4city.org/drupal/node/1016

*  SADI-MIAC, RT, partner: Al, Tourism, Retail, Computer Vision, https://www.snap4city.org/drupal/node/1055

*  SMART3R, PRIN UNICagliari: mobility, DSS, https://www.snap4city.org/drupal/node/1087

*  Tuscany X.0, EDIH, TestBeforelnvest, Training on Al, Big Data, Security, HPC: https://www.tuscanyx.eu/

* RegdlA, Al for regional public administration, A project of presidency of national council

*  SmartCyprus, a project of Cyprus Ministry of Digital Innovation and Policy

* ThelE, PNRR: Al, NLP, LLM, Legal Aspects

e BullVIT, RT, conv: Al, NLP, LLM on commercial phases

* Energia, RT, conv: Al, PINN, DSS, on manufacturing

*  RFI contract: mobility, Al, DSS

e Salerno Port: Al for container ID recognition and tracking

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

+ currently: Merano, Salerno, Cuneo, Rhodes, Reverberi, Florence, IDTS, ALTAIR, etc.

Snap4City (C), October 2025
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. . N
% | onverss | DINFO | .
z | DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F l RE N Z E INGEGNERIA AND INTERNET CITy
DELLINFORMAZIONE TECHNOLOGIES LAB

e Controlling Status: management, and
operational

Monitoring
o Monitoring via KPI
o Predictions vs KPI KPI
o Anomaly detection N___ Digital T 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
o Making plan: tactic and strategic, < 8 Simulations,

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

2024/8 Snap4City (C), October 2025



UNIVERSITA DIS'T
DEGLI STUDI DIPAR"TI”NTEDIO DISTRIBUTED SYSTEMS
FIRENZE | S&ERKuazione | TECHNOLOGIES Las

FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS I
NEWGUI *

Monitoring

KP SIS

\’ Digital Twin j e S o IR
Models & Predictions,
Data Anomaly Detection,

S Analysis, Assessment
Decision Warning
Support System

'& Simulations,

Scenarious TFR, Crossroad,
7 :
Public Transport,
Routing, ..

What-If Ana IYSiS, Traffic Infrastructure optimization
Optimization < NSl P&

\

‘ Snap4City (C), G RaN ALV&E T .



SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES "'.‘”
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*
DI N I o D IS' I 2 2 /
DIPARTIMENTO DI DISTRIBUTED SYSTEMS : : ' ‘
INGEGNERIA AND INTERNET \ 6 i .
DELL'INFORMAZIONE | TECHNOLOGIES LAB L

s

o e R

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 Y L NG

o Early warning on critical conditions e
o Reacting: Computing in real time i’

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,, O

PPPPPP

herop "u&renze
Ameri pucci
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Control Room
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ERIVIG: European Resilience vVianagement Guide
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CRAMSS
Collaborative Resilience
Assessment and Management

MONITORING Support System

—

LEARNING

Environment

Entertain. &
Secial

ANTICIPATING RESPONDING

- Big Data Platform
- loT/IocE/Open Data

- Real Time Dashboard

- Resilience Control Room
- Data Analytics

- Early Warnings

- Urban Trafic Manager Data Exchengée

- Human Behavior Analysis

- Predictive Analytics

-Urban Transport System Dynamic
Analysis

- Resilience Quantification

- Network Analysis

-Smart cision guppo;'t Systems (DSS)

- Evacuation Decision Support
-Smart Intelligent Transport Systems
- Emergency Support Smart App

- Resilience DSS

- European Resilience b < &8
Management Guidelines
-Game Based Training
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Smart City ContrOI Room %COMUNED '-‘;SNV
. . FIRENZE
Florence Metropolitan City

-pém-

i 7 sy

e Multiple Domain Data "~ FirenzeOggi @ M
* Thousands of Open/Private data, POI, |OT, etc. — S £.§§:§
* mobility and transport: accidents, publlc transport, PRE ﬂ s

parking, traffic flow, Traffic Reconstructlon KPI,

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

* Multiple dash/tool Levels & Decision Makers

e Real Time monitoring, Alerting, quality assess.

i

* Predictions, KPI, DSS, what- |fanaly5|s._ T K
* Historical and Real Time data o N | = 2.

* Billions of Data e s o] P
* Services Exploited on:

* Multiple Levels, Mobile Apps, API
* Since 2017 ‘

* L
L *

https://www.snap
Snap4City (C), October 2025 !



https://www.snap4city.org/747

Key Performance Indicators, KPI

Weight
Average

Slow
Mobility

5
Food

Services

Sport Moblllty
GCovernment

Services
5 5
5 5 Health

=5 “a
'-5

3 3

Average

Economy Housing
<4 K - 3
3 Culture
Environment and

Cults

Entertain.

C‘SNAmcm

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

15 minutes cities (where primary services must be &

@ » SUSTAINABLE “ALS accessible within 15 minutes on foot);
" DEVELOPMENT aw

1SMin

4 e

Pollutant Averaging period
oM Calend. 5 i, 55 e The targetvalue has become a 10 ugi
25 endary argetvaiue, 2> pg/m limit value since 1 January 2015 Hm
PM One da Limit value, 50 ug/m? Not to be exceeded on more 50 ug
o Y imit value, 50 pg/m than 35 days per year. Hg/m? ()
PM, Calendar y Limit value, 40 pg/m®  (*) 20 pg/m?
Maximum dail Not to be exceeded on more
0, 8 ho meay 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 (% P (*
., Onehour Limitvalue, 200 pg/m?® (*) 18 times a calendar year 200 pg/m® (*)
NO, Calendar ye Limit value, 40 pg/m* 40 pg/m*

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

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

SUMP/PUMS: mobility and transport vs env. &

ISO indicators: city smartness, digitization, tech
level. Rea

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

time
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TLORZy, /2,
&
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210t

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 Mt
municipal and national open data to assess ISI\;I)inIndex X f

. PANES 3 Lastea a Signa
services adequacy for people living in each 15 ,gex N i
minutes areas of the city. | 1 Critical

I Insufficient

Good public Satisfactory Rinald
t t . . Fairly good R
ransport services: B cood

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.

DIPARTIMEIBATO DI
DELL'INFORMAZIONE

ng\ISDTIRIBUTED SYSTEMS
TECHNOLOGIES LAB

Fast

Shont Mobility
Weight Government
Average Services
/‘5—‘5\‘\
Slow
Mobility 5 . s ’ Health
3 3|3
5 Y 3 K - \S
3 : 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

Snap4City (C), October 2025



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

. ) ¢“SNAP/crry
15MinCitylndex on Bologna cnel X v

Ciao roottooladmint 15 MINUTI INDEX BOLOGNA CITTA B POVERTY
Tue 3 May 20:14:59 METROPOLITANA - NEWGUI a

SELECTOR - MAP Argelato: Via Casadio N. 1
[ GOOD HEALTH QUALITY

+|  fapse) | SR AND WELL-BEING EDUCATION

Green factor | Carpi 4 "~ Heatmap Controls: KIVIAT
= Correggio /| e/ Max Opacity: ¢ com——()

Civil factor ' [Nt & 2 PR \ 4 |
1 { Bomporto

Industrialization 5 £ VST 6 d : o oo sire
factor < f LN Nonantola

« | # of Inhabitants

Environment R"“"":' A\ Modefa
Index X

Scandiano - & Castelfranco

i 2 Emilia =\
o 15Min Economy k AL St N
Index Castelnuovo U

Sassuolo Rangone
Spilamberto

15Min Housing Maranello T 4
nd > Castellarano . e SR > NV
ndex >, e fronsin

15Min Health e r § | il | ——

Index

assa Lombarda

Lugo,

° 15Min Food Index Inhabitants ' i B NS BAR SERIES
= . Density /o =
15Min Education | #ofinhabitants |
Index per area Frighais:
. 0-10 ; < %
15Min Slow Mob X 10-50 " S 2 L ! 4 1 CLIMATE
Index 50 - 100 ACTION
100 - 200
200- 350
B 350-500
THE PICKED POINT 9m M 500- 650
5 B s50- 300

City: Argelato
Address: Via Casadio N.1 . 800 - 950

Lat lon: 44.61882,11.35437 M >s50
Map contributors

https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQxMg== SnapaCity (C), October 2025 -
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SUMI: Sustainable Urban Mobility Indicators

> suast . SUMI Manager

SUMI Viewer
Select your city: (R0 2025-10-01T00:00:00.000Z ¥ Refresh city list

M’W’Wh

\‘JP

Api'25 [r Jun'25 ul'25 Aug'25

:_Florence - 54 ¥ Di U L:barc2019__ ice_Florence - S5
: Florence - 59 [ U L:barc2019 ice_Florence - S10
> Florence - 514 ¥ Di il 1:barc2019 ice_Florence - 515
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SUMI: Sustainable Urban Mobility Indicators

Wed 15 Oct 21:47:11

S ¢suet - SUMI Manager

SUMI Data Loading
Add a new city

Select Indicator [ER Mode [ ENTNRSRERd Validity startdate Validity end date [EJ ARl City select Refresh citylist

Public transport modes available throughout the area

@ Long-distance bus @ Train @ Metro ® LRT/tram @ Local bus W Bike sharing stations @ Car sharing stations @ Bike parking @ Park&Ride @ Reserved taxi areas @ Ferry
Mode of transport at the interchange point:

@ Long-distance bus @ Train @ Metro @ LRT/tram @ Local bus W Bike sharing stations @ Car sharing stations (@ Bike parking @ Park&Ride @ Reserved taxiareas (@ Ferry

Wed 15 Oct 21:47:55

= o 5 ¢sunt - SUMI Manager
5 Csnapt - SUMI Manager

SUMI Data Loading

SUMI Data Loading
Add s e ity N

Select Indicator R Caculate from data v QNI Validity end date [ . 2 . - - - y 8
/ & = & Select \ndlmtor (AL Calcul Ltk Validity startdate ploiuliiEEEE R Validity end date City select

Enter the result of the survey regarding public transport:
gg‘;iﬁf"";ﬁz;z‘"“‘““” Number of people living within 417 meters (5 minutes) of a bus (or tram] stop with more than 10 departures/hour AND within 833 meters (10 minutes) of a train station with more than 10 departures/hour:
Q6.2: Safe

Q6.3: Easy to get
Q6.4: Frequent (comes often) Number of people living within 417 meters (5 minutes) of a bus (or tram) stop with mere than 10 departures/hour OR within 833 meters (10 minutes) of a train station with more than 10 departures/hour:
Q6.5: Reliable (comes when it says it will)

DK/NA Strongly Agree Somewhat Agree Somewhat Disagree Strangly Disagree
Number of people living within 417 meters (S minutes) of a bus (or tram) stop with between 4 and 10 departures/hour OR within 833 meters (10 minutes) of a train station with between 4 and 10 departures/hour.

Number of people living within 417 meters (5 minutes) of a bus (or tram] stop with fewer than 4 departures/hour OR within 833 meters (10 minutes) of a train station with fewer than 4 departures/hour:

Number of people living more than 417 metres (5 minutes) from a bus (or tram) stop AND more than 833 metres (10 minutes) from a train station:

Snap4City (C), October 2025
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Smart Decision Support, system thinking I

Smart Decision SUﬁport System
based on System Thinking plus

Actions to city reaction, resilience,
smartness, ...

Enforcing Mathematical model for
propagation of decision
confidence..

Collaborative work, ...

Processes connected to city data:
DB, RDF Store, Twitter, etc.

Production of alerts/alarms
Data analytics process
Twitter Processes

reuse, copy past, ...

Snap4cCity (C), October 2025

*“SNAP/crry

L ém-

L C' | [1 smartds.disit.org:8080/dss/home.jsp;jsessionid=F5523F87F9603F98CODFF2587B7DT8F4#

=0Ve@O

Model: Open Restaurant

Process:viale spartaco
lavagnini

Process:via san gallo
Process:via santa marta 3 A
Add New Process

Model: Change position of a bus
stop

5 0333 0587 02 08
Process:line 14 in viale £ — ] ]
. m 300m to 1Km Parking dimension Parking Type TPL flow Traffic Flow
morgagni 10
Add New Process
03 0833

Model: Change position of a bus ; o 0157 ;
stop_cloned
Free Paid Day Night
Process:line 14 in viale A
morgagni 10_cloned
Model: TestGP

Process:Istanza Test GP2

Model: TestGP_cloned Name Model ~ Open Restaurant Date creation  15-06-2015 16:45:08
Process:|stanza Test Name Process via santa marta 3 Date last modify 15-06-2015 17:01:13
Start execute  15-06-2015 17:01:19

End execute  15-06-2015 17:01:20
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From What-If to Decision Support System C*SNADdcry

o Controlling Status: management, and
operational

T . Monitoring
o Monitoring via KPI
o Predictions vs KPI > KPI
o Anomaly detection \, T j
o Neuro-Symbolic analysis Models&K\ Predictions,
o Risk assessment Data Anomaly Detection,
o Early warning on critical conditions DeCISIOn Analysis, Assessment
o Fast What-if analysis Support System Wammg
o Making plan: tactic and strategic, Simulations,
medium and long range, micro/macro Scenarlous TFR, Crossroad
o Simulation & optimization < Public Transport,
- L : Routing, ..
o Generative Al Prescriptions, scenarios (J
o Resilience to Unexpected unknows What-If Analysis,
o What-if analysis wrt scenarios Optimization <

o Collaboration with stakeholders

2024/8 g anacity (C), October 2025
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FIRENZE | S&ERKuazione | TECHNOLOGIES Las

FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS I
NEWGUI *

Monitoring

KP SIS

\’ Digital Twin j e S o IR
Models & Predictions,
Data Anomaly Detection,

S Analysis, Assessment
Decision Warning
Support System

'& Simulations,

Scenarious TFR, Crossroad,
7 :
Public Transport,
Routing, ..

What-If Ana IYSiS, Traffic Infrastructure optimization
Optimization < NSl P&

\
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https://www.youtube.com/watch?v=le2XNF8Ftxo
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Simulators in What-If analysis and Optimisations ’"£ -

* Mobility and Transport: infrastructure, data, TLP, by Scenario or Wall SNAP/
 Traffic flow reconstruction: from sensors to full traffic flows (Meso, Macro) (Snap4City)
* Multimodal Traffic: cars, tram, busses, pedestrian (SUMO micro-meso + Snap4City meso-macro)
e Public Transport: match demand vs offer (Snap4City:DORAM1, DORAM?2 beta + SUMO: micro-meso-macro)
* Routing, dynamic routing: micro, meso, macro scales (GraphHopper + Snap4City)
e Multimodal routing: micro, meso, macro scales (GraphHopper + Snap4City)
* Road Parking simulator and management system (Snap4City)
« KPI: travel time, emissions, waiting time, etc. (Snap4City, SUMO)

* Environment
* Impact on NO2, CO2 by traffic flow, heating emissions, wind, weather, etc. (Snap4City)
* Waste Collection Simulator and Management system (Snap4cCity)
* Energy
* Photovoltaic plant: home level, area data (Snap4City)
* Computing roof orientations and patterns from LIDAR data, positioning of PV panels (Snap4City)
* Smart Light management systems (by Snap4 srl, on top of Snap4City
e Other:
e 15 Min City Index: 13 subindexes, (Snap4City)
* SUMI indexes, partial; SUMP indexes, partial; SDG...; etc. (Snap4City)
» 3D Tiles from plant shape extrusions and patterning, Google 3D Tiles, working on other formats (Snap4City)
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Available Al Solutions on Snap4City

https://www.snap4city.org/997 More than 80 Available Solutions & 300 Al applic.

* Mobility and Transport

* Environment, Weather, Waste, Water

* City Users Behaviour and Social analysis
* Energy and Control

* Tourism and People

» Security and Safety

* High Level Decision Support Solutions
* Asset management
* Resilience and Risks Analysis T ,
https://www.snap4city.o

* Low level TeChniqueS rg/download/video/DPL
SNAP4SOLU.pdf

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

Snap4cCity (C), October 2025 83
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| Scenario version: |
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Heatmap thmmb:
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2024-10-09 12:47:00

Traffic Heatmap Controls:
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- 2024-10-13 16:56:00+02:00
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Fluid traffic
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d@) SUSTAINABLE M,
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¢“SNAP/crry

3 GOOD HEALTH QUALITY
AND WELL-BEING EDUCATION

v | NI

e 15 Minute City Index:

13 subindexes: energy, slow mobility, fast
moblllty, housing, economy education, culture
and cults, health, entertainment, gov, food,
security...

*  Optimization of car sharing/pooling

*  Monitoring and Prediction of energy consumption
*  Stimulating: Bike sharing, e-bikes, car charge, etc.
e Sizing energy plants, Community of energy

Predictive maintenance

Decisions Support Systems

. Process optimization, control

* Industry 4.0 integrated solutions

* Al assistant for commercial activities

~ « Reduction of emissions, reduction of congestions

* Smart City infrastructure: monitoring and resilience, long
terms predictions, optim. operation and plan

» Effective and Low cost smart solutions

* What-if analysis, Simulations, optimization

- Origin Destination matrices computation

*  Optimization of Waste Collection

*  Reduction production costs
. Monitoring resource consumption

*  business intelligence tools for decision makers

e  Advisor for documentation, generative Al

1

CLIMATE
ACTION

O

ction of emissions, reduction of congestions

itoring and Predicting: NO2, NOX, CO2, Traffic
pollutant, landslide, waste, etc.

ic flow reconstruction, optimisation
and vs Offer of Mobility analysis

Shortening justice time

Prediction of mediation proneness

Assisting institution is taking legal decisions
Anonymization and indexing legal docs.

. Ethical Explainable Artificial Intelligence

. Advisor for legal documentation, generative Al

1 PEACE, JUSTICE
AND STRONG 2
INSTITUTIONS s

0}3 .

Snap4cCity (C), October 2025
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From What-If to Decision Support System C*SNADdcry

o Controlling Status: management, and
operational

T . Monitoring
o Monitoring via KPI
o Predictions vs KPI > KPI
o Anomaly detection \, T j
o Neuro-Symbolic analysis Models&K\ Predictions,
o Risk assessment Data Anomaly Detection,
o Early warning on critical conditions DeCISIOn Analysis, Assessment
o Fast What-if analysis Support System Wammg
o Making plan: tactic and strategic, Simulations,
medium and long range, micro/macro Scenarlous TFR, Crossroad
o Simulation & optimization < Public Transport,
- L : Routing, ..
o Generative Al Prescriptions, scenarios (J
o Resilience to Unexpected unknows What-If Analysis,
o What-if analysis wrt scenarios Optimization <

o Collaboration with stakeholders

2024/8 g anacity (C), October 2025
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brarraon: | DINFO | DISIT Z ot
DEGLI STUDl ARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | Bosuena oo | SBNEREr CITY bf"‘

-

The difference IS on compu

e Simulation models,
e statistics and operations research techniques
e Machine Learning and Artificial Intelligence techniques
o exploitation of heterogeneous data, BIG DATA
o Predictions, Early Warning, Anomaly Detection, ...

o What-If Analysis integrating predictive models and
simulations

o Explainable Al, XAl, providing to the decision-maker o |

0.4311 . 1.00 1
))))‘)-—__“«(

NaxTemperature Humidity Day3 MaxTempSIR VelMaxSIR Temperature Day15 MinTempSIR

o detailed explanations on the motivations behind the
suggestions provided, so that the decision maker can
understand the process and the motivations

))l‘-__—((«(

WindSpeed Humidity LevelSIRIdr Day15 ay3 Temperature Day1 MaxTemperatu

) ase value

11

----mm<«
Day3 MaxTempSIR MaxTemperature Temp & LevelSIRIdr

— Day3

e MaxTemperature

4| = Humidity

—— LevelSIRFre

— LevelSIRIdr

~—— PrecipSIR

e MaxTempSIR

21-12-2019

o evidence of compliance with ethical aspects with
confidence

o To be able to use the systems as a trusted
expert system. A

SnapA4City (C), October 2025
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* G@Goals:
* Decongestion, Decarbonization, costs reductions
* Improve Accessibility to services
* Improve Security/Safety of city users

* Operation and Plan:

— Traffic monitoring, prediction, reconstruction, identification of critical conditions
(early warning), fleet management, dynamic routing, multimodal routing, city
user behaviour analysis

* Optimization and what-if analysis traffic light, infrastructure

— Reduction: travel time, waiting time, stops, CO2 emissions, consume fuel, travel . T o]
time for tramways 2] |

* Public Transport: analysis of Mobility Demand vs Offer of Transportation
* Parking Management: monitoring, prediction, any payments, on/off-road

* Sharing / Pooling Management: eShare and mobile app, bikesharing, smart
bike, fleet management

* KPI: SUMI/SUMP, travel time, emissions, traffic status, accessibility, .. el || B
* Mobile App: final users and operators
— Info Mobility, traffic reconstruction, charging, participation,
— Parking, payments, overparking, fine reporting, ..
* Participatory: problem reporting, ticketing, etc. N 20— -
* Data Integration of any kind: env, weather. Tickets, presences, POI, sat, etc. 05




IIM
.., 0 €

L [FRI | BINEC IS ¢YSNAPLcrry &
I\/Ioblllty and Transport Domain (2024/8)

* Goals:
* Decongestion
* Decarbonization
e Accessibility to services
» Security/Safety of city users
 Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
* Monitoring traffic, parking, people flow, services, boats, ports, beaches, etc.
* Early detection/warning of critical conditions: traffic, congestion, security/safety
* Managing Smart Parking, transportation services, fines, etc.
* Managing fleets: personal, sharing, waste collection, maintenance, etc.
* Managing E-sharing, pooling services, Maas, etc.
* Managing entrances in city areas: restricted areas, touristic busses, etc.
* Production of suggestions, recommendations, nudging
* Computing predictions of any kind
 Solutions for Planning (optimization and what-if analysis)
* Reduction of traffic congestion, via optimization: traffic light plans, viability, routing
* Reduction of Pollutant Emissions, via optimization: traffic light plans, viability
* Optimization of transportation offers wrt multimodal mobility demand
« Algorithms and computational solutions, see next slide

Snap4City (C), October 2025 96
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* Making decision on mobility

and transport solutions = e
what if analysis

* Controlling pollution

* Dynamic Routing for
Firebrigade, Ambulances,
general public

T
heropogt ze
qeropb\c‘){\lren ©

1 CLIMATE
ACTION

3

* Planning Public

Transportation routing
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5NQ==
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o Event planning, via what-if analysis
o Change in the graph structure of the city

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 [L@[m‘

prescriptive

o Digital Twin

o More detail in the context integrated data

o Greater realism in deductions and representations

o Less fragmentation and non-uniformity in the views to support

decisions
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What-if-Analysis and Infrastructure Optimization .... MDS[

Aim of Decongestion, Sustainability
- Reduction of emissions, # stops : e Flon Areiv By et ——
- Reduction of travel time

What-if analysis on Operation/Plan
- Working by scenarios making Hyp.

- Simulating the results on conditions
— Generative Al and/or neuro-Symbolic

- Computing KPl and providing

suggestions
Optimisation on Plan Y
* Making Scenario for. the context v am—verr S B e I T
 Defining constraints and conditions e P S

- Asking to Al to generate best
solutions

- Offering Optimal Solution in terms of
— Solutions and Explanations
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Scenario A INIT to ACC Compute Compute Show TFR
o N d Piazzale Donatello | Load Scenario: @ it O Acc TFRS KPI

Editor : y Eﬂ o N e
el Cimitero " ) | Scenarios waiting to be urutessed.m

degl, 1glesi \ A el Scenario version: | 2024-09-23 11:58:27

Some 119 A e ;
) \ . Giardine \ . i Data Update
o Points of \ ) Silvano _ ~ . - ! -

Interest N ! Campegg! .
. \ 2 +()-32 ®Laspiga |
Traffic | 4 5| enrico909 2024-09-23 12:06:03 (tfr)
Sensors ) ! / Mesticherla
2 Donatello
. . ? M gm_u / : _
o Air Quality _ e < ) I 2024-09-23T15:00:00+02:00 ¥

Free street
Sensors
Fluid traffic

Haavy traffic

Weather

Sensors ™ te | () Sensor positon

(OW) AN KPI Value
Total CO2 emissions [ug/m#*3]  13,979.071
Total fuel consumed [I] 0.249

= Very heavy

Bus Stops
o P od atello ! orionUNIFI_DISIT_deviceNameenrico909_2024-09-23T10-06-
03 Traffic state objective function [#]3.935

J Tram Stops @ view JFQ ‘ 5 Traffic Heatmap Controls: 24H 7 number of vehicles [#] 51.394
Eshow Road graph \ Max Opacity: 1 total kilometers [km] 3.886
Show Traffic Sensors 4 \ - 2024-09-23 15:00:00+02:00 total travel time [s] 314575

| Filter by road types

™ " © OpenStreetMap contributs

DISIT:OrionUNIFI:METR0O1098 - VehicleFlow Time Series

I 12. Aug 19. Aug 26. Aug E g 23. Sep

® DISIT:orionUNIFEMETRO1098 - concentration
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Traffic Light Optimization

Aims, Multiple Objectives
Decongestion, reduction of emission
Reduction of travel time
Synchronization, green wave
public and private traffic, tramway priority
Micro and Macro Scales
Al: Genetic Algorithms, Reinforced Learning
- Multiple Traffic Light Plan generation
 Fixed and Actuated Cycles
« Adjusted on Demand, in operation
Validation/integ. with“SUMO simulation
— Travel Time, waiting time, waiting count
— Specific travel time on directions
— CO2 emissions, etc.
Reductions from 5% to 15%

VIDST

CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE
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Trattic Light Plan Optimisation, Digital Twir
+ Match Multiple Objectives and Synchronlzatlon |
— public and private traffic, tramway priority
— Micro and Macro Scales MDS[
— Al: Genetic Algorithms, Reinforced Learning U gt

* Fixed and Actuated Cycles
* Adjusted on Demand

* Validation/integ. with SUMO simulation
— Travel Time, waiting time, waiting count
— Specific travel time on directions
— CO2 emissions, etc.

e Reductions from 5% to 15%
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ol Traffic Flow Simulation et v

» Lights

Current Scenario:  downtown-toron... » Effects

Prepare Simulation Execute Simulation KPI Simulation

» SSAO

T T WA

CANCEL PAUSE HELP

» Scene

Close Controls
slow

\ AlessandroScenario30_20240926095651 v

L=~ 4
Delay: 450.0 ms - ‘ > B Get kPl
Stats :

\ Vehicles in simulation
time: 112.000 s » car: 1548

payload: 5.0 KB « tram: 16
simulate: 12.35 ms

snapshot: 1.68 ms Totals

= Mean Arrival Speed (m/s): 13.723
« Total Duration (s). 1193.980

Vehicle Summary

- « Total Time Loss (s): 601.207
2 « Total Waiting Count (#): 6.177
bike(s): 48 7 ‘ « Total Waiting Time (s): 63.047
car(s): 55
person(s): 3 Arrival Time Waiting
Speed Duration Loss Count Waiting
Quick Find \ Flow (m/s) (s) (s) #) Time (s)
\ flow1 13.634 41.161 25211 0.036 0.089
flow10 | 16611 95.131 58.090 | 0.404 2253
flow11 | 17.330 23.485 12.397 | 0.000 0.000
flow12 | 15.420 94.908 60.891 | 0.980 8.082




\:\AST,{/ A & an
fgie piausoo DINFO o/ DEy
g @f ’ﬁ,‘. g DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND e ' s NAp4
AWl FIRENZE  5SRwoe  STRERRORLR, CITY e

i\ AND TECHNOLOGIES LAB FAY
Traffic MTTall MTT MTT MTT MITTW MITTTW
Load dir N dir M dir A Careggi Costanza
4TW-NTNS-MWD-P 1.5 3542.50 198.90 242.14 197.64 436.00 427.00
4TW-NTNS-MWD-A 1.5 3242.71 178.33 243.28 195.79 436.00 427.00
4TW-NTNS-MWD-P-A 1.5 3242.71 178.33 243.28 195.79 436.00 427.00
2TW-NTNS-MWD-P 1.5 4538.02 207.40 456.14 615.00 436.00 427.00
2TW-NTNS-MWD-A 1.5 3940.07 179.30 428.67 481.53 436.00 429.75
2TW-NTNS-MWD-P-A 1.5 4380.63 182.05 456.59 654.21 436.00 427.00
SUMO Actuated 1.5 3409.13 280.09 515.34 200.66 497.54 499.81
Webster 1.5 6474.95 4065.45 441.93 210.50 1379.25 493.87
WebsterAdjusted 1.5 4035.08 195.82 441.09 205.66 463.87 447.06
-5% -8% -45% -3% -6% -4.5%

Reductions of Travel time of
3-45% and elimination of the
#istops for the tramways

4TWD-NTNS-MWD-P-A: optimization by prioritizing traffic directions, the normalized
number of vehicles stops, NTNS , the mean waiting delay MW D, for all traffic lights,
and post synchronization, with Penalty and Adjust dynamically performed
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 |dentification of Scenario
(Scenario Editor), any changes

— Definition of traffic loads by flows

 What-if or Automated Optimisation

* Automated Optimisation:
— Stochastic Relaxation, Simulated Annealing, Traffic Flow Reconstruction
— Multiple objectives targeting

* Travel time, emissions, fuel consumption, traffic status MD —

_ Li m iti n g th e n u m be r Of C h a n geS CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE
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Gundo Spadohin \

!
Via
_ Viale Filippo Strozzi \

Case max 4 changes KPI estimation on the best solution Travel Time [s] PathA | PathB | PathC | PathD | Total
Optimization Target Traffic State Fuel CO2 Time
Optim 4 Traffic State 01.341-21%  17.964 128536 Original Scer_lario 183.2 59.6 80.9 132.5 456.4
Optim 5 Fuel 91514 16.633-35P4 128227 Opt!m 4 Traffic State 93.2 60.0 63.7 96.0 313.1
Optim 6 CO2 92.859 19.192 127876 -23% 8":!”“ 2 g‘gz' ggg gég ggz 188‘1‘ ggig
Original 115.475 25680 165822 i ' ' ' ' '

-51% -14% -28% -28%
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eShare in a Snap, by Snap4

ENOTA I NDIETRO Selezion... CONFERMA
Partenza
Largo Aldo Capitini, 17, Sesto Fiorentino, AGGIORNA Q  Polo Scientifico e Tecrx x
Firenze E— == e
" 5 5
¢ .
Arrivo f pren AN
Via Gluseppe Verd|, 108, Sesto
Fiorentino, Firenze 0go part y ¢
\“”
/““._ “p
Data 17 giu 2024 ! “ \\ Oratio parte
rario partenza [ - 4
Orario di partenza minimo 1800 5 9
Ura: a Vo L ). .

Impostazioni - Nicola Mitolo

\: Profilo

.| Portafoglio

»  Logout

Aluto

Y SNAP/ciry

Orario di arrivo massimo 1823 tato richiesta .

Prenotati come

Guidatore (@ Passeggero ¥, Ry,

Passeggeri aggiuntivi
© 2 ®

Integrated car sharing and pooling
Multiple drivers on the same means
Dynamic pooling and e-sharing

Gestione
Veicoli

Gestione
Utenti

EShare In A Snap

) =
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Fleet Monitoring and Management
Snap4Fleet Logger e Configuring data logger
e Selecting parameters
ﬁ — Decoder MDF  Decoding and pushing data on
ASAM MDF Lake  Decoder CAN (DBC) S?a?4City Platform Al enabled
Configuration loT App/Proc.Logic plattorm
Snap4City Edee * Toward the Snap4Fleet
CAN Logger P y ECE Manager
https://www.csselectronics.com/

Snap4Fleet Manager

Vehicle Telemetry

e em

on Snap4City Platform

e
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City User Behaviour/services, Tourism and Saftety

Goals:
e Improve Quality of Life and quality of services,
e Over tourism mitigation, sustainability
e Costs reduction of services
* Improve accessibility to services: citizens, Tourists, commuters, etc.
* Improve Security/Safety of city users

)

People Flow Analysis / Management: in/out-door, retail, attractions
— Counting, tracking, Flows, ODM, sentiment, etc.,
— multiple sources: thermal & TV cameras, radar sensors, PAX sniffers, mobile data, ...
— Data and/or OD matrices from: Wi-Fi, traffic data, mobile phone data

— Suggestions: info Tourism, digital signages, engagement, ..
Tourists Flows & Retail Management: predictions of presences, services’
reputations, suggestions on second offer, over-tourism, notifications, early warning,
KPI: 15 MinCitylndex, energy vs people, over-tourism, accepted suggetions, precision

Mobile App: final users services/informing and operators Real Time Counting
— Info Tourism, people flows, info mobility, sharing, ...
— Participation, engagement, ..

Participatory: problem reporting, ticketing, etc.

@ number of Pedestrians number of Bikes number of Strollers

Integration of any kind: env/weather, mobility, ticketing, presences, POI, ..
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sas.  CIty User Behaviour/services, Tourism and Safety (2024/8)

* Quality of Life, quality of services, over tourism mitigation, sustainability
e Costs reduction of services
* Accessibility to services: citizens, Tourists, commuters, etc.
* Security/Safety of city users
Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
* Monitoring services: tickets, reputation, usages, areas, etc.
* Monitoring user behaviour (counting, trajectories): indoor/outdoor, hot places/services,
ports, beaches,
* Computing: origin destination, trajectories, travel means, etc.
* Early detection/warning of critical conditions, connection with Video Management Systems
* Managing entrances in city areas: restricted areas, touristic busses, etc.
* Production of info-toursim, recommendations, nudging to city users and operators, second
offer promotion
* Providing Virtual Assistants for City Services, Tourist Offices, etc.
* Monitoring reputation of services via: social media, blogs, etc.
* Collecting complains, requests, participations from City users via mobile apps
* Computing predictions of any kind
Solutions for Planning (optimization and what-if analysis)
* Reduction of Pollutant Emissions, via optimization
» Optimization plan to distribution of workload on multiple touristic offers/services, area
cleaning, etc.
e Predicting reputation of services, touristic and operative
Algorithms and computational solutions, see next slide Snap4City (C), October 2025 138
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 Operation:
— Monitoring: counting, tracking, flows, ODM, etc.
» Differentiating: tourists, commuters, resident, students, etc.

» Differentiating on Restricted zone: permissions

— Early warning detection, predictions, etc.

— Collecting participation, complains, etc.

— Producing suggestions towards second offers, diversification
— Informing of crowed conditions

* Management
— Promoting best moments for visiting, pushing event organizers
— Simulation and plan, improve services: transportation, sharing

— Assessing and predicting reputation
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e Prediction/estimation of
Average Score of Trip
Advisor as a function of
Twitter Vigilance Metrics +
other information

* Prediction/estimation of
Negative Scores on specific
Museum or service as a
function of Twitter Vigilance
Metrics + other information
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people count vs predicted people count

# people count

* Assessing impact of " o

100000 4

advertising : -

G0000 +

* Prediction of presences
on the basis of

— Social Media Twitter
Vigilance

60000

20000 4

— weather conditions

—n H|St0 ncal data INDUSTRY, INNOVATION

AND INFRASTRUCTURE

Twitter Vigilance &
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New Complain

* Bidirectional events: from VMS to Snap4City

Description

and viceversa

— From/to Snap4City to any service... Q .
* SnapA4City collects and manages events from: m?ei?Eitraemn%:;gng:m

— Video Management System i

— Mobile Apps, city user complaints, operators, etc. cnvidn e a1 3econd

— Web Apps, city users and operators | cHooserLes
— Early warning detected from Snap4City, etc. |
— Maintenance management tools, ...

— Other channels, ...

Snap4City (C), October 2025 154



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

¢ Maps @ Google * Gmail [g§ SnapACity @ Snapd Calendar

v

status [N
[ Reset ] Reset Map J Filter ]

Firenze
- Statuto
L \

EventWebCam

Novellall|

DISTRIBUTED SYSTEMS
AND | ET
TECHNOLOGIES LAB

cvent
I8 oisi

€3 Translate < Google Scholar Cita...

o
. Lalastra /
= /

by A

- ’ >
Via Salyige, L
’

Privacy Policy  Cookies Policy

Terms and Conditions

DISITold § Facebook @ DataCenter I8 Trello ﬁ; KmdCity majortools  #% Impostazioni » YouTube iE Google Forms &2 »

Event Registration

Tue 31 Oct 23:14:19

Insert Alarm Data Creating Event

Kind

severity  [IEET
People Involved
impact R

Show Search:

device

<< Prey Next >> Last

dateObserved

fireonplazgardon202310317221304273Z 2023-10-31T22:13:04.273Z

Telecamera4_22320231031T14213584Z 2023-10-31T14:21:35.84Z

CarCrash20231031T134436250Z 2023-10-31T13:44:36.250Z

CriticalTrafficJam20231031T132718888Z 2023-10-31713:27:18.888Z

FloodedRoad20231031T132309212Z 2023-10-31T13:23:09.212Z

Contact us

v

B Tuttii preferiti

155



| orerrsion | DINFO | DASIY :
PARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | B8R oo | RENEREL Ve . m”estone

VMS vs Snap4City: sending and getting events, Al solutions

Snap4City
Data
Analytics

Snap4City
Dashboards

Integration with

MILESTONE )
Events + info

XProtect pa— ! . Shap4City
Video s e Data

Interoperabil

ccccc

nnnnn

uuuuu

Snap4City (C), October 2025 156



SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES

s

VJA

=]
1

y i
P"\b "AV
- '

Y &K
/40‘\ DA IA \\ ([
“‘“ “m \Vb & oz

Co

5

Z

= S | g [ e
- (sl l'é’a; ok “" 4 fﬁﬂ
g B R K & NP 70 xv.vj «m r 4u~"< .
42 R A ?‘If\‘ Y '9‘ SN ﬁ\V ' ;1‘5 : 4
< X N ‘ 38 3%
V. ¥ ) gt: ’:% ‘\VI‘L‘,‘ "(», ’, qﬁ "AW 44 #;"'g DK A

a1\
\

W
VN =,
A/
S

AVA

..41&3

:0.0'4 7“‘? "‘ ‘\“" | 2%
F"" ‘,‘ P’l 4(; IR
ey

s‘%ﬁ ‘ RS
“ﬁ sA 18 A SN ‘\ s

o DXm\ Ny DR /Y ’A’.‘ bt

N ‘ r"l} 1; 'A‘
8 ‘ Nz 7 K] W }1{““"' ”/“5‘ ’(p" ?:: A("
S DO I B SRV KR RS I A S LN TN\

‘A
D) rle
’ln =

>

v

" y ]{iiﬂa};lrv
. SNAPAciry @

A
_—

.n

18]

S
é\< VATANS:

N

AY,
AV S
'A‘w:\‘ ey

Q\

’é‘m \'Ah
A\"” q IS
)I\v.sv %
’4“ \V‘M?m %

.h

SRR
3
<

L

%

>

>
Y
NN
~g

N

d

\



UNIVERSITA
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DELL'INFORMAZIONE

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

e Goals:

Costs reduction, increase service availability, risk reduction
e Quality Level

Solutions for Operation (monitoring, managing, mobile apps, digital
signages, control rooms)
* Monitoring :
* Assets: switches, Wi-Fi,
Cams, etc.

Energy: consumption, operative conditions, UPS continuity, etc.
Production: continuous serviceability analysis
* Etc.

servers, UPS, sensors, building, TV

» Early detection/warning, alarm, of critical conditions
* Multichannel Event reporting, notifications: email, Telegram,
mobile apps, SMS, etc.

Managing maintenance operation, predictive maintenance
 Computing predictions of any kind

Solutions for Planning (optimization and what-if analysis)

 Reduction maintenance costs, reduction of critical SLA conditions,
improve service level

Algorithms and computational solutions, see next slide

:; 4/CITY |
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¢“SNAP/cny!

Assets Control Domain o24ss)

YT
< Momtormg
Dlgltal TW|n j
Models & Predictions,

Data Anomaly Detection,
Analysis, Assessment
DeC|S|on / Warning
Support System
'k Simulations, /

Scenarious TFR, Crossroad,
Public Transport,

J Routing, ..

What-If Analysis,
Optimization

= Csnapd Monitoraggio Generale Fi2Fb 170824 @
— S 7
€2, CameraModelP144g-LE + ‘. {5 /
WITC g o % '3
ﬁ UpsModelRiel T 56 : #{\) 2
o s oS n Ry . oy
= g Y
UpsModelSek con e ) '
i . & % Ll ;
G SvitchModeln Cw e w w s & ; e 5 ' /
—— Cure -
g SwitchModelN g o 'h % é‘ e
g / ¥
v oy 3 s -
oy B\ ,ii 5 . %
Legends 1 W 3 i
" : I :
4 L 1 $

Stato Attuale 9m 1721612145 - GeneralStatus - Andamento Settimanale
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Cuneo Assets’ Monitoring, Safety

'SNAP/ciry

More than
400 devices

*
7 . .
o, SNAP4 Monitoraggio Generale ThudJan181319 @&
5 2 - P = =
4+ i 4
4 CameraModelP1448-LE PR e B e SWITCHO15
| — | & S VALUE NAME: 1721615250
freri s Dgpulel - = =
4 UpsModelRiello & REDEs ERSSHETON [EEDATA K
i
‘i:;l";: fetto ‘las! update: 2024-01-04 13:34:24 3347 S
, delPriore { &
UpsModelSeltec "l v Description | Value | Buttons Vo
% Basse.SantAnna § ' 10424, = /
= BOrgoiNUo £  dateObserved 023““,',‘4 fast 40 24n 7d 30d 6m 1y 2 10y 7 Yy
+ SwitchModelMicrosense SCElsocletal | 4
aneese fanSpeed 4985  (last (4h (24 (7d [30d ‘6m 1y 2y [0y
b~ el / | generalstaws 0 {ast (4h (24h) (740 (306 C6m’ (Ay) (2§ (10 Ddreofiore Vg
« SwitchModelNetonix "’"”fo.%' poeValue1 4 Last ‘4h 24 (7d 304 em Ny 2y 10y
§ poevaluel0 0 Last 4h 24h 7d 30d 6m 1y o el )
|
i 3 poeValuell 0 Last 4h 24h 7d 30d 6m 1y 20 oy §
|
egenda poeValue12 0 Last) (4h (24n) (7d) [30d) Cem) [y fy oyl |
’ |
e % Valuel3 0 )
GENERAL STATUS o8 poeValue Last [ 4h '24n ' 7d (30d 6m | 1y 2y 10y |
poeValuel4 0 Last 4h 24h 7d 30d 6m 1 2 1 |
Valore Significato Simbolo =% i i )
/ S A 2 ey 1= 77y e Ry TP Y W — S
0 Buono stato [ ] S / S Porco della ! Y /1 gm A /sp21 <
2 s S Lo S\
1 Non raggiungibile o R # .
b
2 Raggiungibile, dati non disponibili = +
A TempValu... 9m A TempValue1 - 7 Days SNAp
3 Identificata anomalia [ ]
s0 ¢
Y T pr— e N :
® y ~ S— ~ Tabella Device
30 Cerca per Indirizzo, ID o device. [ Camera | UPS | Switch }
29.  06:00 12:00 18:00 30. 06:00 12:00 18:00 31. 06:00 12:00
49 Dec Dec Dec
I Y N
TC010182 Camera Cunee Sud Palo Angolo Parco Giochi
TC010178 . Camera Cuneo Sud Palo Alto verso Asilo
2 My Profile
Privacy Policy  Cookies Policy  Terms and Conditions TC010181 [ ) Camera Cuneo Sud Palo davanti Biblioteca
- - - TCO010179 . Camera Biblioteca Cuneo Sud Esterna Sopra Ingresso
TCO10184 . Camera Cuneo Sud Angolo verso Parco Giochi
. V a S O I O r e r a I TC010185 . Camera ‘Cuneo Sud Angolo verso Bar
v ’
TC010183 . Camera Cuneo Sud Angolo davanti Megafresco
(]
. I ra ffl C ( a t e S TC010203 . Camera Rotonda Corso Francia Croce Rossa
TC010204 . Camera Rotonda Corso Francia Distributore
° SWITCHO41 . Switch Rotonda Corso Francia Croce Rossa
. ;W I t‘ | I e S TC010202 . Camera Rotonda Corso Francia Tabaccaio
SWITCHO040 Switch Rotonda Corso Francia Croce Rossa
2 My Profile
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Monitoraggio Dettagliato

LI )

1721612185

172.16.12.181

1721612 184

172.16.12.182

1721612 187

172.16.12.188

1721612 186

172.16.12.203

1721612 204

172.16.15.222

1721612 202

172.16.15.223

CRCRORCRORORCRORCORORCNRC)

Thu 4 Jan 18:05:15

L]

Tabella Dettaglio

TC010185
dateObserved 04/01/2024, 14:34
generalStatus o
tempStatus1 1
TEMP STATUS
Valore Significato
1 Buono stato
2 Lettura dato fallita
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Cuneo Assets’ Monitoring, Safety C“SNAv

v @ SnapdCuneo X + h

<« » C s cuneo.snap4.eu/dashboardSmartCity/management/dashboards.php?queries[search]=My+own&fromSubmenu=false&sorts[title_header]=1&param=My+orgMy&pageTitle=My+Dashboards+in+My+Organization&linkld=dashboar...

88 % Bookmarks |f Calcio: ultime news... Diffusioni in diretta,... R La Repubblica.it - H... Corriere dello Sportit == TIM Mail | Tim.it, |E.. ™ Gmail @B YouTube @ Maps & == Telecom ltalia ROUT.. @ Firenze Traffic Flow @ Snap4Altair @ dashboard/iotapp/n...

Snap4Cuneo My Dashboards in My Organization

i - - [

User: userareamanager, Org:
47 Conteggi Telecamere Cruscotto Videosorveglianza
Organization S M
Role: AreaManager, Level: : -

Dashboards (Public)
Dashboards of My Organization

My Dashboards in My Organization
My own (Organization) My own [(Organization) My own (Organization) My own (Organization)

Kibana i Management Clone Delete Management Clone Delete Management Clone Management Clone Delete

Extra Dashboard Widgets

Data, my Data, OpenData Monitoraggio dettagliato Monitoraggio dettagliato - WIP Monitoraggio generale
Passive Passive
Knowledge and Maps ~ " -
IOT Applications ¥

IOT Directory and Devices
Resource Manager v
Development Tools w

My own {Organization) My own (Organization) My own (Organization) My own (Organization)
Management v

Management Clone Delete Edit Management Clone Delete Management Clone Edit Management Clone Delete
Decision Support Systems

Deploy and Installation « test delega

Help and Contacts «

Documentation and Articles w

My Profile «

Km4City portal

DISIT Lab portal

My own (Organization)
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UNIVERSITA
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

FIRENZE  NGEGNERA INTERNET TECHNOLOGIES LAB
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
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r J J ) . — ) /l‘ - — -
) r ( \r - - r o r A Y o =
r. (J /J ( J J g o J e U 8 W C J o ;'l J C y U Y
e @Goals:

e Reduction of emissions and EC taxations
* Cost reduction for waste collection,
* reduction of waste collection impact on mobility

Environment Management producing predictions/prescriptions:
— Monitoring and long and short-term predictions, warning for:
* GHG, emissions, pollutants, aerosol, chemical plants analysis
* land slide, coastal erosion (blue economy)
— Traffic Flow impact emissions, predictions
— What-if analysis, optimisation tools
* Waste Management and Optimisation:
— costs reduction, optimal routing production, pay as you throw,
— avoiding out of bins, predictions of waste production on bins, alarms
* KPI: SDG, 15MinCitylndex, QOS, costs, Km, colleting time, EC KPI, emissions
* Mobile App: final users services/informing and operators
— Info Waste for operators, participation, optimal routing, RAEE Collection, ..
* Participatory: problem reporting, ticketing, etc.

* Integration of any kind: env/weather, mobility, ticketing,
presences, POI, ..
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e | e, | R ad SNAP4CITV
Enwronment waste, land, etc., domam (2024/8)

* Goals:
* Reduction of emissions and EC taxations
* Cost Reduction for waste collection, reduction of waste collection impact on mobility
« Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
* Monitoring emissions, weather, waste, water, etc.: sensors, traffic, flows, ....
Early detection/warning of critical conditions on emissions, weather, waste, water,
fire, animals, ...
» Early detection/warning of critical conditions for landslides, water flooding, beach
* Smart Waste Management: bins/lockers, waste collection daily plan, pay as you throw,
PAYT, etc.
e Short terms prediction of emissions: CO2, NO2, etc.
* Production of suggestions, nudging
 Computing and predicting of long terms KPI indicators of the European Commission
 Solutions for Planning (optimization and what-if analysis)
* |dentification of main CO2/NO2 emissions locations in the city, total production from
traffic
* Reduction of Pollutant Emissions, via optimization: semaphore cycles, viability
» Algorithms and computational solutions, see next slide
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Environment and Quality of Life ¢“SNAPLcry

Air Quality Predictions

S Sl b etk ] re
E = R o
* Multiple Domain Data = N\ e
* Traffic Flow data, Pollutant: NOX, CO2, . EK 'w//
PM10, PM2.5, O3, ... =s [ NN SIS R r
3D City structure, weather, ... == N OSOTE
* Multiple Decision Makers - ey SN S8
* Pollutant Predictions: NOX, NO2, .. W\ /
 City officers, energy industries e g BEROY e
” [ I VA 5 Prao 1
e Dashboards, What-IF analysis i TR :yo-w : .
1 A W 125 %, 2
* Traffic Flow Reconstruction : T Hews ” oy e wrogideines
 Historical and Real Time data = el e
- o B 106125 PM,; One day v ) (3 days/year)
* Billions of Data ° 48 Hoed ™ T (Y
: ‘ Q L year Targetvalue, 25 pg/m y "a‘i be i ryizm 5 10 pg/m
 Services Exploited on: + Arovmyonmen S PN, (G =l P

PM 10 PM 2.5

* Dashboards, Mobile App ,  cef | Rl aieme

NO2 co Maximur il Not to be exceeded on more
[ 65.135,0/m¢ 0.169.0/m O, 8 hour ‘n‘wi Targetvalue, 120 pg/m?® than 25 days per year, averaged | 100 pg/m?
L l n Ce over three years
2\ 5° — @ : N Not to be exceeded more than
= NO, One h 3(* 3 (*
) Qo Q = 3 ne hour Limit value, 200 pg/m? {*) " o 2 R o 200 pg/m® (¥)
NO, Calendar year Limit value, 40 pg/m* 40 pg/m?®
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* Prediction Traffic Flow Manager on multiple C|t|es
— NOX Pollutant nac=m | 9 ~ RE T NI e el e

diffusion on the e - NG, ¥ N ey
basis of Traffic p W—c - ' A XS
Flow (prediction),

weather and 3D

Sun 2 May 231631

structure
— NO2 progressive D . b Y
average (Lon e W7 | it N o e
g ( g - ) - lna ge 3 ¢ . 2021.05.02 22:51:00
te r m ) s : feetiap contributors

* Project:
— Trafair CEF EC
— Mixed solutions Wioeuume | 13 oo
of Fluidinamics
modeling and Al
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Dataset Construction Previsional Model
Dataset Model training
Construction And validation

1 y

INPUT

=)
=)
=
8
=
=

Model E E *
Data

a
=
3
3
=
=

MaxPooling2D
MaxPooling2D

Snap4City Servers and Tools:
Dashboard manager, Heatmap
manager, GeoServer, Smart City API.

Field: rain,
weather, etc.

SNAPA4CityyAdvanced APIs

(7p]

]

A
nasigeos || & [Feoem

& Storage | Predictibns (L Shap Assessment

) :: > and KB Data Analytics 10T App

Real Time Management
data from S

2

]

Qo

£

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
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[Computing Traffic Flow

into CO2 sensor area

_

P = K

I~ ‘ ol //)»:’/_\
G‘Q}D \ L

= o

 K1: Fluid Flow
e K2: Stop and Go

* Dense estimation of CO2 into the-
city is very useful to know to target

nnnnnnnnnn

EC’s KPIs

Computing CO2 on the basis of
traffic flow data

Traffic Flow data

e Traffic Flow is one the main source
of CO2 (ton of CO2 x Km x Vehicle)
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CO2 estimation

S. Bilotta, P. Nesi, "Estimating CO2 Emissions from IoT Traffic Flow Sensors and
Reconstruction", Sensors, MDPI, 2022. https://www.mdpi.com/1424-8220/22/9/3382/
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Number of inhabitants
Number of green areas
Surface area of green areas
Number of Taxpayers

Average taxable income
Cost of house per square meter
Number of Supermarket
Number of bicycle paths
Length of bicycle paths
Number of Bike racks
Length of Roads

Number of Churches
Number of theatres _
Number of Charging station
Number of bus stops
Number of bus lines
Number of Fuel stations
etc. Etc.
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KPl on NOZ

Deep Learning Long Terms Predictions of NO2
mean values, From 30 to 180 days in advance

2020 values
+30

predictive models are:

Month 150
:ac;/;)ﬂ' heYear 490
Tmean +1.20
Humidity & +150
windMean +180
NoxDomestic

numberOfVehicles 13 oo
NO2cumulated

NO2progresseveMean A i ==

numberOfVehiclesCumulated

o

g/m3

o 58 8 4883 8

lue of No_2 inm

mean progressive \a

"SNAP/ciTy 2

& an w.m,

«'?*m €

LYY

2014
2015
2016
2017

[T

2018
2019
2020
2021

150 200 250 300

day of the year

100

350

Pollutant

Averaging period

Objective and legal nature and

Air Quality Directive

Comments

WHOguidelines

Concentration Comments

concentration

99" percentile
PM, One day 25 pg/m3 (*)
(3 days/year)
o Calend o lUe. 25 g/} The target value has become a 6
25 dlendaryear argetvalue, 25 jg/m limit value since 1 January 2015 Keim
PM - Not to be exceeded on more 99" percentile
10 One day Limit value, 50 pg/m? 50 pg/m? {*)
than 35 days per year. (3 daystyear)
PM,, Calendar year Limitvalue, 40 pg/m* (%) 20 pg/m?
) ) Not to be exceeded on more
O, Maximum daily Target value, 120 pg/m*® than 25 days per year, averaged| 100 pg/m?
8-hour mean E eUbe ' ve
over three years
Not to be exceeded more than
N04 O h mi 3 * 3
L ne hour Limit value, 200 pg/m* (¥} 18 times a calendar year 200 pg/m?® (*}
NO, Calendar year Limit value, 40 pg/m’ 40 pg/m?
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Smart Waste — Map view C ’SNAM

Sma rt Waste Management

Thu 5 May T1:14:28

SNAP/

i . + . . .
Select the bins Kind, Fullness and Status VALUE NAME: FI67896 \ N & /
from the dropdown below and press s i i y L ea rc InS On I I Iap y I erlng
RT DATA X
SUBMIT to see the results on the map. I o~ Maiano 4
Last update: 2022-02-28 12:46:12.890Z S /
Kind Status . .
o — : : per:
[Group v] [All v 202202 Last last  Last last last olast  Last . |
©d 58712:46:12.8007 value 4 hours 24 hour7 days 30 days6 montr1year | - \ f
Fulness Last Last  Laot o Last Last lLact = Last A J H H 1
I S i S A e |\ * Kind (All, generic, plastic
i [SURIid] Last  Last Lot Last Last Borp + 4 ’ ’ ’
i Valde 4ours 24 1our 7 Gaye. 30 Ghyes montr 1364 v |
/ [SURI i) Last  Last  Last =~ Last Last oLast = Last % 5, Pogaio Gherardo <& =
v i value 4 hours 24 hour7 days 30 days6 montr 1 year - L A a er aSS meta Or an IC
4 Last  rast  Last Last Last  Last N L
Xilc [SURid] jue 4 houre 24 hour 30 daye6 montt 1 year ) £ F ’ ’ ’
[SURI i) Last  Last  Last Last Last  Last 7 L . .
1t —1T1T : s * Status (ACtIVE Not ACtIVG)
Last Last Last Lasll Last Last Last .~
[SURLid] value 4 houre 24 hour 7 day330 daye6 montt 1 year ' o 7
m——rsa > /] Coserma v
- e perori i

* Fullness (Full, Half-full, Empty)
i i - : * Address

AN S (T, * Group of bins (by GroupID)
ﬁ & (1)
-EE k3 30 Apr 1. May 2 May 3. May & May 5 May

Privacy Policy ~ Cookies Policy ~ Terms and Conditions “‘. 3 NAp 4
: : : GOOD HEALTH
* Reduction of costs for waste collection AND WELL-BEING
* 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

/5 ST
) . 2% | brev sion | DINFO | DISIT o
*  Chick on the «Table view» button to access the other dashboard @% FIRENZE | e, | wmm SNAp4CITY @:?Em@
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Trajectorywaste2

Selector - Map
DISIT:orionUNIFI:113043.960_ S B !

485172.926-Rest

Please select a date: [02/09/2020 B

Please select a ride among 3]

Badhoevedorp

DISIT:OrionUNIFI:114985.283_488088.814-Rest - Weight

DISIT:orionUNIFI1:113043.960_ A
485172.926-Rest

Please select a date:

Please select a rnde among

Optimal
Routing
Collection

Snap4City (C), October 2025

Fri 17 May 18:34:15

GOOD HEALTH
AND WELL-BEING

SHaveneilor

&

\ 4

Fri 17 May 18:34:37 =2

| Trajectorywaste?2

DISIT:OrionUNIFI:114985.283_488088.814-Rest - Weight

|
|

R e e e e e e e e e =
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GOOD HEALTH
AND WELL-BEING

aste Collection Optimization

X ﬂ Dashboard Management Syste: X H DashboardkManagementSyste X E iotdirectory.snap4city.org/api/c X e
® ®» B O &

snapdcity.org/dashboardSmartCity/view/Gea-Night.php?iddasboard=NDMwOQ==

Snap4Waste - Planning Tee290ct132427 W@

Select execution 7
statsNew3 v I e : ¥ Setup
~ ;
5 ; - 2 ' 72% done

Algorithm stopping criteria

Purmerend

Profile settings / N e :
/ N 1246 b 1 Volendam

Ijmuiden — Monnickendam
| R M

¥ Max iterations 10000
B Max runtime (s)
B Iter with no improvement

C -

Bin selection settings

Haarlem

Minimum fill rate 39 % /
Almere

Max nearby distance 150 meters .
. 5 Zandvoort
Choose bin kind:

ORGANIC PAPER fieemstede

Hoofddorp Z
Amstelveen 3 \
) 5 3 SN

Hillegom

Aals r
Nieuw-Vennep pAIRBISC

Uithoorn

Switch Mode: view
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NIVERSITA
EGLI STUDI DINFO DISlT

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

'2d8 - Y - o 3 o . [ | ale d~
. st CItY ENergy and Bulldings
* Energy consumption reduction, increment of efficiency,

e 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 h .
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.

* Integration of any kind Snap4City (C), October 2025 181




*“SNAP/crry

Smart Light Control of C APcLON o

* Energy Domain

= HELSINGBORG H22 DEMO - C3PO-NEWGUI =
 Smart Light, MQTT, .... o
° |oT Orion Broker FIWARE B [ | EBisame @ @ @ < = —
* Dashboards .
* Map coverage on Sweden o
* Monitoring and real time control , S
* Energy control, analytics S
* Direct control
* Historical and Real Time data e
* Services Exploited on: T ol
* Multiple Levels, API I
° DaShboardS A1 5 illuminanceLevel - 7 days

e Since 2020
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- Privacy Policy
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Contact us
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Smart Light in Merano
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Karlstad Street Lights CAPEcLON CSNABtcr

/@\ Cabinet

Smart Light

Henstadmotet

‘Smart Waste

Eriksberg

utbergsmotet

Bergvik

Km]a[CITY]

Karlstad - Capelon CAPELON

Sun 28 Nov 20:02:16

llluminance Level Time Trends Gm ©
12-skogen
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MAP
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UNIVERSITA DINFO
DEGLI STUDI DIPARTIMENTO DI
FIRENZE DS azone

* 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 ANC
INTERNET TECHNOLOGIES L
DISTRIBUTED DATA INTELLIC
AND TECHNOLOGIES LAB
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Cuneo Assets’ Monitoring, Safety

'SNAP/ciry

More than
400 devices
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I Y N
TC010182 Camera Cunee Sud Palo Angolo Parco Giochi
TC010178 . Camera Cuneo Sud Palo Alto verso Asilo
2 My Profile
Privacy Policy  Cookies Policy  Terms and Conditions TC010181 [ ) Camera Cuneo Sud Palo davanti Biblioteca
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Tabella Dettaglio

TC010185
dateObserved 04/01/2024, 14:34
generalStatus o
tempStatus1 1
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES

DASHBOARD TO
APPLICATIONS

|5

-
.

A

§ A
7‘ g Y
|
ii" =t
,



UNIVERSITA
DEGLI STUDI

FIRENZE

Building / Floor / Parking:

All/ Single Building:

Variable:

Popup on Shape Click
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eatMap contnbutol
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Mon 23 Oct 12:42:28 1=

ISPRA Site

Date Observed: 10/23/2023, 12:30:01 PM
Capacity: 2936 #
Allocation: 1995 #
Occupancy: 883 #
« DAC:-941 #
« DOA:-1112 #
= DOC: -2053 #
« PAC: 6795 %
« POA 4426 %
» POC: 3007 %
Energy Hot: 4473978 kwWh
Energy Cold: 516361 kWh
Power Hot: 36 kW
Power Cold: 0 kW
Outdoor Temperature: 14.07 °C
Total Number of Buildings: 76 of 304 #
Total Number of Floors: 104 #
Total Number of Zones: 139 #
Total Number of Parking Areas: 4 #

Parking Overview
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O SNAPdcy e

199



Building 27B Trends

Occupancy Weekly Time Trend Compare

Actual Capacity - Allocation - Occupancy

Mon 9 Oct 13:47:14

Office Mq 9Sm

100 48
ﬂﬂ n

803.9
mz

. i I 5 TN A

Temp.

S M I
TIo o pp Py e : : s T s
- i - i B,bct 4,})& il)ct

Percentage POA - POC - PAC

DOA - DOC - DAC

= 50

\

100‘

[ﬂr‘\
bt a.be

o

3.

Occupancy Per Zones - Monthly Time Trend Comparison Stacked

3

75

A

nih

T, T,
30. Sep

24. Sep

i ala

A B I

T
14. Sep 16. Sep
® Zone A - occupancy @ Zone B - occupancy ® Zone mf_C_P1_P2 - occupancy Zone D - occcupancy

Percentage Per Zones - Monthly Time Trend Comparison

L R j h%& o
14 5cp 16. Sep 3 L 24.5ep 26.Sep 28. Sep 30.Sep
® Zone A - POA # Zone A - POC Zone B - PAC # Zone mf_C_P1_P2 - POA W Zone mf_C_P1_P2 - POC Zone mf_C_P1_P2 - PAC

Average Hourly Power

Heat Power Heat Energy 9m Energy Trends

W Zone D - POA

20

48

0 kw 1931279 kWh

R
Il

& bet

-+ Cold Power (kW)

8. bot o Py

m Heat Energy (KWh)

2.bat

Heat Power (kW)
Cold Energy (KWh)

Cold Power Cold Energy 9m

0 kW 888311 kWh
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UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

o o
DISTRIBUTED SYSTEMS
AND IN
TECHNOLOGIES LAB

Ispra Floor, Zone And Room Detalils

2

F"..m,
e
<1t
h?‘ﬁlmyg
Fri 6 Oct 18:41:54 — 1=

Floor PT of Buil

« Date Observed: 10/6/2023, 6:30:02 PM
« Capacity: 37
« Allocation: 31
« Occupancy: 1
o DAC: -6#
o DOA: -30#
o DOC: -36#
o PAC: 83.78%
o POA: 3.23%
o POC: 2.7%

SE R ER LI CRNEGT Allocation v |

Date Observed: 10/6/2023, 12:01:00 PM

Zone Id: 58A_PT_B

Capacity: 1

Allocation: 0

mq: 12.16

Average hourly temp. Xi: 24.07°C

Average hourly temp. Xs: 20.92°C

Average hourly temp. Xt: 6.00°C

Heat Start temp.: 17.92°C

Cold S temp: 23.92°C
e

Snap4City (C), October 2025




Ny DINFO
EGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND - : ‘ 7 4/CITY]
IRENZE  INGEGNERA INTERNET TECHNOLOGIES LAB ) =4 ne
DELL INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE i 10 10 1 J ¢ j9 8 18 ¢ = 7= v
AND TECHNOLOGIES LAB _J FIFYY )

Building ID:
UniF| Biomedica v m

Variable:

Popup on Shape Click
v

Last update:

capacity 160 - y / E ; Date Observed: 1/11/2023, 10:11:01
Y 0 3 J 2 ( EMERES S Capacity: 160 #
allocation 150 i A ) § i ! . ; . Allocation: 150 #
occupancy 125 B B i ] S 0y . ; Occupancy: 125 #
z DAC: 100 #
Keep data on target widget(s) after popup close: O > o e, DOA: 90 #
: L 90/ .
o DOC: 80 #
Occupancy = - == . - - e 7 PAC: 80 %
Ngmber Camp 7 i Medicina EOA: %
Eﬂ >100 Dio / ! del Lavoro + POC: 60. %
50-100 Energy Hot: 160 kWh
25-50 Energy Cold: 140 kWh
10-25 EREane iy ; Power Hot: 24 kW
: - h ; 2sent Power Cold: kW
el 6 s 3 RSN - Outdoor Temperature: 19 °C

e Cliniche

Energy Prodction 1m Energy Production Weekly Trend

50

17.8

Privacy Policy  Cookies Policy Terms and Conditions  Contact us F r 2
2’ SNAP4ciry
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS m

FIRENZE | NSt zone | NGRS as SNAP4C|TY e

2

Building 58A PT Trends Mon9Ooct135130 W@

Actual Capacity - Allocation - Occupancy Organization:Orion-1:Floor2_58A_PT - Occupancy

40 253

18.9

Y

| B A ] 5

@ Capacity 0

Occupancy L i * . ) 4.0t 5. Oet 6. Oct 7. 0ct 8. Oct

-2 - N
(]

Percentage Per Zones - Monthly Time Trend Comparison

150

: A | Ao N il B o
Soa s ADNATMA - A AN AR FLA

@ Zone A - POA + Zone A - POC Zone A -PAC A Zone B - POA ¥ Zone B - POC Zone B - PAC

Occupancy Per Zones - Monthly Time Trend Comparison Stacked
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES
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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

Goals:
e Cost reduction, increase control on production
* Production optimisation
e Quality Level
Solutions for Operation (monitoring, managing, mobile apps, digital
signages, control rooms)
* Monitoring KPI: administration, production, commercial, faults,
etc.
» Early detection/warning, alarm, of critical conditions

* Multichannel Event reporting: email, Telegram, mobile apps,
SMS, etc.
* Managing maintenance operation
* Computing predictions on KP]
 Computing predictive maintenance
Solutions for Planning (optimization and what-if analysis)
* Generative Al and predictive Al for production plan optimisation
* Reduction maintenance costs, reduction of critical SLA conditions,
improving quality level
Algorithms and computational solutions, see next slide

¢“SNAP/crry
Industry production Domain (oz4/s)

SHET  UNIVERSITA
F) % DEGLI STUDI pk“,‘Fo
M FIRENZE B Ruon
st

&

lmumv

T
0 €
B 'F’* i"

2

TeTe ¢“SNAP/crry

Historical and Real Time Data

[ERTITan

7l

Map and 3D BIM modelling to:
-- represent the details

-- associate physical elemgms
with data %

al time monitoring e T T [ —— —

https://www.shap4city.org/dashboardSmartC

Business Intelligence

Maintenance
ntenany Explainable Al to map critical values of

devices and detection to physical
elements in the plant

v

08

ity/view/index.php?i

sboard=MzA1NA==

) S D E— [

SnapdCity (C), August 2024

” DESIT =
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Predictive Maintenance

Al:”jﬂ . — — — T ,:;;::;L; Valve 786 with trend ¥
e G
o Map and 3D BIM modelling to:
e e -- represent the details
 — — -- associate physical elements
o e i — e e o e . B -
- with data .
o [P P ORI DRI T e S & L4 SN =
Historicaland Real Time Data |-~ | — -
Synoptics for real time monitoring ——— T n —— 0/ 0 B Conarders BB
__Sinottico Sintesi Impianto Altair2  ®&3 g U TR ] e CARBONATO DI POTASSIO
Idrogeno gas by =
s _Business Intelligence
o . Maintenance . .
tobeadlles \\:‘\\\\ﬁ,‘ 208 Explainable Al to map critical values of
S Sioccany s\s\Q < ‘. - . .
] ;;'i ‘-i devices and detection to physical
- B\ .
= 2% ~o'~l\' elementsin the plant
g 7/,,0_.-“9’ | & s
fosah s higher = lower
4n W O —0@ base value f(x)
S — o 0.8829 0.8834 0.8839 0.8844 0.8849 0.88540.89 0.8859 0.8864

https://www.snap4city.org/dashboardSmartC
ity/view/index.php?iddasboard=MzA1NA==

TUSCANY'x2, (D04

European
Digital Innovation
Hubs Network

dall'Unione europea

- Finanziato

NextGenerationEU

$4304 S871 S854 RedoxFeCl3Pot diff S904B

) D R

diff_S854 S484 S851
UNIVERSITA
brensont DINFO - DISIT
DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
FIRENZE  NGeGNeRiA INTERNET TECHNOLOGIES LAB

DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE

AND TECHNOLOGIES LAB
®© O 000 0 9 0 0 0 0 s s s v




C‘SNAmcm

Snap4Altair Decision Support

supervision and control, Industry 4.0

* Multiple Domain Data

 Distributed Control System: energy, flows, storage,
chemical data, settings,

23 1
Semmansie jome -22 18: i co
° OSt oT ener raers : . - B 0618 S0 10,02 25 OB S0 o 24 1,430 PRI 22 RS .
)/ Vi AT Ve :2117:50:47 2020-10-22 23:00:00 2020-07-24 18:43:00 2020-10-21 18:00:12 completato i
- haa A Bn - Wom w R 1 020-07-24 18:43: 020-10-21 06:52:59 No

ALTAIR

ICIHIIIM[1[CIA| l

21 ESSECO!

Paramete s DCcs

(TabPar) (OPC-UA) Energy data Parameters

4 2020-10-24 23:00:00 2020-07-24 18:43:00 2020-10-23 18:49:39

1 [ - @)
7:21:46 2020-10-23 23:00.00 2020-07-24 18:43:00 2020-10-23 17.22:08 @~ ] e
si
N
s
s

* Production Parameters e s
* Maintenance data M e ==
* Multiple Levels & Decision Makers e
e Optimized planning on chemical model | * - ==
* Business Intelligence on Maintenance data =
e Historical and Real Time data
 Billions of Data == fE5E § & [ecms
- 2 B
 Services Exploited on: i T &,

e Multiple Levels,
Mobile Apps, API

* Since 2020

Snap4City (C), October 2025
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vt DINFO  DISIT 2 »;‘“
CPEMEIOD | RS SSINS N, SNAP/
F I R—EN ZE DELL'INFORMAZIONE DISTRIBUTED DATA \NTELL\GENCE CITy

AND TECHNOLOGIES LA/

Workriow tor Tic

ket

- = D

managem 2Nt

Opaﬁﬁamt BPM Workflow

SinowCOSi T Consumptions/productions | _ L : §
1885
e — -_ . TR \HHHHH Il
e Events/actions | -
S Business Intelligence
e > %& ',,, Mamtenancey
Dashboards and actlons L/ T g st

= = g management, team assignement, ‘
| o —— F—— matem:gwlwcontrol | A ﬂ ‘b
e === —

EC - =

|OT App, Data
event firing,
event detection
and firing
Critical event
management

SnapA4City (C), October 2025



UNIVERSITA
DEGLI STUDI

DINFO

DIPARTIMENTO DI

NGEGNERIA RTEANET TEOHNOLOGIES LAB - ] |
FIRENZE DELL INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE D J f | Y N f | ) J ole
AND TECHNOLOGIES LAB ) 5 ©UE% w/

~ / ALTAIR Adm Office

Valve 786 with trend v
» / Altair Production Line

i
Map and 3D BIM modelling to:
- - R -- associate physica! é‘l-é?ngn?:s
T . with data

.

fro— o 5 e s

Historical and Real Time Data | == o= |

Synoptics for real time monitoring

g ESSECO

bokies Policy  Terms and Conditions  Contact us i, ;| pmro

1,865 o percenms o Meda e pagsate ! r
c10 P0MSSA GausTCs Humdho df event TR s = e i CARBONATO DI POTASSIO

CICLO SALAMOIA 1posop
IMPIANTO 3FC

e T SNAPdcny =

— i -~ _Business Intelligence

Idrogeno gas

Cloro gas ’

®[015 |y

Siomcos
et imgiareo

23358 g

[RTO online|

Maintenance

Explainable Al to map critical values of
devices and detection to physical
elements in the plant

higher = lower

de H O ——@

Phacypuiey  Coskes oy Termesnd Concitiors B s [ 38 Hsnapdony ;

https://www.snap4city.org/dashboardSmartC
ity/view/index.php?iddasboard=MzA1NA==

base value f(x)
0.8334 0.8839 0 8§44 0.8849 D.8§35£0.89 0.8{359

D) N

84304'8871 5854 RedoxFeCI3Pot diff_S904B diff_S854 5484 5851

0.8829 0.8864
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzA1NA==

Sinottico Impianto Presse - Autoclave

Smart Manufacturing (oo

. Sswals) =
. Autoclave: curation process for: - ‘ o
composite materials, rubber, .. Geasaa - - - ===

Tempo Preriscaldo Pressa (m) ©

Weekly

— Reduction of computing costs for
simulating load effect into the
autoclaves curing process

— Similar to design problems to be h————"
validated in wind galleries C"S e

- Solving Navier-Stokes PDE (partial NAP/wousray
differential equations) equation,
— PINN plus new Transfer Learning

techniques
« o Snap4City (C), Octoberp025 .
— Precision on steady and transitory
cases

— Validation wrt Open Foam
— Reduction of computational time

OpenFoam MFN-PINN Absolute Error
0.000 2.000 0.000 2.000 0.000 0.050 0.100

+ Videos on nitps://mwww.snapAcity.org/1010 i p LI, T

—_— ; UNIVERSITA
TUSCANY®)  (ZD0LY) 6t S o orcusoo DINFO - DISIT
—_— Hubs Network NextGenerationEU

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

AND TECHNOLOGIES LAB


https://www.snap4city.org/drupal/node/1010

Smart Retail

- Goals and drivers: |
Ambito Magazzino / logistica

— adaptive user engagement, i et

— Improving customer experience @ Ju¥

— Increasing of sales, understand use behaviour Py o LN PEm—
- How -

— Advanced user profiling, user behaviour analysis

— Predictive models for engagement

_ IOT and Integrated |nStrumentat|0n FeedBack Admin Tools FeedBack Engagement Tools | :
— Digital Twin of customer and related experience b E e B
% <1 |lotem | FEE¥ f|  [Obuetooth] ---... ((.._)) -
« Al injection Magazzino | = = O
. Snap4City (C), October 2025 . 215 Media Shop
— Clustering of user, product, behaviour, .. Moo
— Classification, recognition in real time [Mobie server | |
— Production of suggestion in real time (retail) and for [ wesserer | | §
on-line selling

" Apps and ;l;égs .

-l (X
= : Finanziato UNIVERSITA - DINFQ DISIT
| uropean
TUSCANY' xo|  [SD[[H]|setioaen [ asriomons ouope DEGLLSTUDL  opwmievon  pemarm e,
Hubs Network NextGenerationEU FIRENZE DELLINFORMAZIONE DISTRIBUTED DATA INTELLIGENGE

AND TECHNOLOGIES LAB
* 0 0 0 0 0 00O 0O O O O 00 0 s e



Virtual Assistants, Answering systems

% SNAP/inousTRY

Aim, Cost reduction in managing

« Large volume of text, short time

« Getting fast non bias answers

Al support for:

« Text analysis and classification,

« Text comprehension, BERT/LLM

« Natural language queries and answers

SICID

Anonymization

Txt court
document

\sqggestlons on mediation

PDF \
Raw pdf cour'\ (%
document g_l_@

with LLM/RAG
« XAl support for explanations

Document
Ins_ert

Document proneness
Vlsuallzatl

Multiple Actual Examples
« prediction of the probability of mediation
— Court of Florence.., ¢, oc.ose 205 216
« DSS on disputes
— Careggi Hospital Legal Office

Al based
« Answers/Help on manuals suggestions
— Assistant for Snap4cCity XA4MA
« Answers on tourist information
— PAVAL Assistant
e s UNIVERSITA
TUSCANY 2! (20 5ioner [ e oratisrop DINFQ - DISIT
- Lo FIRENZE 58RHwoe  SEbiiordedse

AND TECHNOLOGIES LAB
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i, s DINFO { o
AN S .
N DEGLI STUDIL S 2rvenTo b DISTRIBUTED SYSTEMS AND .’ ¢ m
ﬁ* < FIRENZE  INGEGNERA INTERNET TECHNOLOGIES LAB ( : ITy e
=\ DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE TS

s S
Kireans AND TECHNOLOGIES LAE

* A feature optionally installed and optimally used to certify locally
or in federation with other installations.

* Blockchain technology on Snap4City can be used for:

— Certification of Data Messages =2
* Time Series, NFT with history of transactions, cold chains, transactions chains
* Maas, Waste collection Pay as you Throw (PAYT), etc.

— Certification of Devices/Entities 2
* Contracts, transaction, micro-transactions

— Certification of loT Devices/Entities Models
e Usage of Standard models and templates

Snap4City (C), October 2025
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DEGLI STUDI gRlTM\JEmo [BR!BUSTE!STSTEMSAND ad ’ SNAp4CITy

F I REN ZE INGEGNERIA INTERNET TECHNOLOGIES LAB / ) | o~ Y e ‘ | ~
DELL INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE f ( J’ J J r R i J f —
AND TECHNOLOGIES LAB J 9 — S W S —

Storage Smart City API
- KnowledEeBase OpenSearch

/_/'

NiFi cluster

Ent.Directory

\-.

v
P1: Abstraction BlockChain

-

4

N
N o
~
h..ﬁ_,aﬂ

LLLLLARR RN Y)

ORGZ.MSP

\Blockchain network /
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& HOW TO: Deploy/Install your S X Snap4CityDocker

c A Nonsicuro  dashboard/d php? Uri=9 dire: 9 2 ! n Fi t! Nuov me disponibile
Snap4CityDocker

Switch To New Layout (Bata)
User: userrootadmin, Org:

Organization
Role: RootAdmin, Level:

Add new request

10T Applications Show ~ |entries Search:

= 10T Directory and Devi

Device Identifier 4| Fromdate 4| Todate 4| RequestStatus 4| Report

& My IOT Sensors and Actuators
o S ——p—— traffic_9001 1179-01-01T0C:00:00 1179-01-21T00:00:00 completed DOWNLOAD REPORT 1000 0

®

BRI Cevces traffic_9001 1179-01-01T0C:00:00 T179-01-NT00:00:00 completed DOWNLOAD REPORT 528 0
& 10T Devices Management

& Devices blockchain verification traffic_9001 1179-01-01T00:00:00 1179-01-15T00:00:00 completed DOWNLOAD REPORT

10T Broke!
1oKEis traffic_9001 1179-01-01T00:00:00 1179-01-06T00:00:00 completect DOWNLOAD REPORT
FIWARE Smart Data Models

10T Device Models traffic_9001 1179-01-01T00:00:00 1179-01-G2T00:00:00 completed

& HOW TO: Depl 1y X Snap4CityDocker X R epts Only X 2 a 00! X jQuery change(y

C A Nonsicuro  dashboard/dashboardSma fi d U y 2 olog o 3 8 Nuovo Chror

traffic_9001 1179-01-01T0C:00:00 79-01-01T00:00:00 completed DOWNLOAD REPORT
Ext. MS Broker Devices Discovery

Ext. MS Broker Discowe traffic 1002 2024-04-03T00:00:00 2024-04-26T00:00:00 tochange pending DOWNLOAD REPORT
Ext. Broker Devs Periodic Update ‘.

Rules for Discovery Showing 31 to 37 of 37 entries
Doc: IOT Directory and Devices User: userrootadmin, Of
Organization
Role: RootAdmin, Level:

Snap4CityDocker

Switch To New Layout (Beta)

Create an |0T Device Instance

OO U ™ ™ e e e

Create an IOT Device Model
LoGouT

dd an 10T Device intc 4City
/Add an IOT Device into Snap4City Add new request

Resource Manager = 10T Applications » Show Search:

=

v |entries

Development Tools  ~ = IOT Directory and Devices =
Device Identifier #| Fromdate #| Todate #| Owner | §| RequestStatus #| Report
& wmyior

Management v

traffic_9001 1170-01-01T00:00:00 1170-01-02T00:00:00 completed DDOWNLOAD REPORT % 0
Decision Support Systems
traffic_9001 1170-01-01T00:00:00 170-01-01T00:00:00 completed DOWNLOAD REPORT 48 o
= es Management
Deploy and Installation v g
Devices blockchain verification traffic_9001 T171-01-01T00:00:00 N71-01-21T00:00:00 error DOWNLOAD REPORT 1008 o
SuperSetting =
traffic_9001 171-01-01T00:00:00 N71-0111T00:00:00 completed DOWNLOAD REPORT 528 0
FIWARE Smart Data Mod
10T Device Modek traffic_9001 1171-01-01T00:00:00 71-0115T00:00:00 completed DOWNLOAD REPORT 720 o
10T Devices Bulk Registration
traffic_9001 171-01-01T00:00:00 N71-01-06T00:00:00 completed DDOWNLOAD REPORT 288 o
Ext. MS Broker Devices Discovery
Ext. MS Broker Discovery traffic_9001 T171-01-01T00:00:00 N71-01-02T00:00:00 completed DOWNLOAD REPORT % 0
Ext. Broker Devs Periodic Update
traffic_9001 T171-01-01T00:00:00 N71-01-01T00:00:00 completed DOWNLOAD REPORT 48 o
Rules for Discovery
Doc: 10T Directory and Devices traffic_9001 1172-02-01T00:00:00 1172-02-21T00:00:00 completed DOWNLOAD REPORT 1008 o
e Instance
traffic_9001 1172-01-01T00:00:00 N72-01-1T00:00:00 completed DDOWNLOAD REPORT 528 o

Create an IOT Device Model

« >

Add an IOT Device into Snap4City

Showing 11 t0 20 of 37 entries
Resource Manager Previous

Development Tools v
Management v

Decision Support Systems
Deploy and Installation v
SuperSetting

1801
18/04/2024
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* Smart City

https://www.snap4city.org

/download/video/DPL SN
APACITY.pdf

Snap4City (C), October 2025

* Industry

https://www.snap4city.org/d

ownload/video/DPL SNAPA4|

NDUSTRY.pdf

SNAP/

* Artificial Intelligence

https://www.snap4city.o

re/download/video/DPL
SNAP4SOLU.pdf
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*  UrbanDT4TF, CN HPC: Digital Twin mobility, https://www.snap4city.org/drupal/node/1057

* DI-DTPlatform, CN HPC: Digital Twin, mobility, environment, https://www.snap4city.org/drupal/node/1097

* Sasuam, CN MOST, PNRR: Al, mobility, https://www.snap4city.org/drupal/node/999

*  OPTIFaaS, CN MOST, PNRR: Al, mobility, DSS, https://www.snap4city.org/drupal/node/1008

* LeverageOPTIFaaS, CN MOST: PNRR, mobility, https://www.snap4city.org/drupal/node/1064

*  TOURISMO, Interreg, EC: Tourism, NLP, DSS, https://www.snap4city.org/drupal/node/1001

*  ELLIE, Horizon Europe, EC: Al, VR, https://www.snap4city.org/drupal/node/1056

* CN MOST, PNRR: sustainable mobility, platform, https://www.snap4city.org/drupal/node/1050

* ISPRA JRC contract, EC: DSS, SOC, control room, energy, https://www.snap4city.org/drupal/node/970

*  AMMIRARE, Interreg, EC: Al, environment, Big Data, https://www.snap4city.org/drupal/node/1002

*  CAIADSA, FAIR PE1, PNRR: Al, Neuro-Symbolic, PINN, NG-DSS, https://www.snap4city.org/drupal/node/1016

*  SADI-MIAC, RT, partner: Al, Tourism, Retail, Computer Vision, https://www.snap4city.org/drupal/node/1055

*  SMART3R, PRIN UNICagliari: mobility, DSS, https://www.snap4city.org/drupal/node/1087

*  Tuscany X.0, EDIH, TestBeforelnvest, Training on Al, Big Data, Security, HPC: https://www.tuscanyx.eu/

* RegdlA, Al for regional public administration, A project of presidency of national council

*  SmartCyprus, a project of Cyprus Ministry of Digital Innovation and Policy

* ThelE, PNRR: Al, NLP, LLM, Legal Aspects

e BullVIT, RT, conv: Al, NLP, LLM on commercial phases

* Energia, RT, conv: Al, PINN, DSS, on manufacturing

*  RFI contract: mobility, Al, DSS

e Salerno Port: Al for container ID recognition and tracking

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

+ currently: Merano, Salerno, Cuneo, Rhodes, Reverberi, Florence, IDTS, ALTAIR, etc.
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CONTACT

www.snap4city.org
DISIT Lab, DINFO: Department of Information Engineering Email: snap4city@disit.org
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
hitps://www.disit.org Fox.: +39-055-2758570
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