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IL FUTURO DELLA MOBILITA®

INTELLIGENTE E SOSTENIBILE

Digital Twin & Intelligenza Artificiale.

Innovazione tecnologica ¯Asa Service ¯

per la gestione operativa  

e la pianificazione tattico-strategica 

della mobilità urbana sostenibile e interconnessa
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Agenda 

Registrazione 9:00 - 9:30

Avvio Lavori 9:30 - 10:00 Saluti

Prof. Marco Pierini - Prorettore alla Ricerca e al Trasferimento Tecnologico, Università degli Studi di Firenze

Gianmarco Montanari - Direttore Generale CN MOST

Prof. Paolo Nesi - Unifi DisitLab/Snap4City

Prof. Michele Ottomanelli - Politecnico di Bari (Da Confermare)

Franco Prampolini - Head of R&D and Innovative Industry Solutions Lutech Group

Overview 10:00 - 10:20 Presentazione generale e obiettivi di OPTIFaaS

Mauro Starinieri, Head of Smart City & Mobility Solutions CoE Lutech Group

Strumenti OPTIFaaS 10:20 - 11:00 Presentazione dell'infrastruttura

Prof. Paolo Nesi - UNIFI DISITLab/Snap4City

Coffee Break (offered) 11:00 - 11:30

Scenario OPTIFaaS: traffico 11:30 - 11:50 Ottimizzazione del Traffico

Prof. Luigi Pariota - Università degli Studi di Napoli

Scenario OPTIFaaS: ottimizzazione semaforica 11:50 - 12:10 Ottimizzazione Semaforica e di Infrastruttura

Prof. Paolo Nesi - UNIFI DISITLab/Snap4City

Scenario OPTIFaaS: ottimizzazione Trasporto Collettivo 12:10 - 12:40 Ottimizzazione Trasporto Collettivo

Prof. Paolo Nesi - UNIFI DISITab/Snap4City

Q&A 12:40 - 13:00 Sessione aperta

Light Lunch 13:00 - 14:00

Incontri 1:1 14:00 - 18:00 Incontri 1:1 con i referenti di Snap4City/OPTIFaaS (in presenza)

IL FUTURO DELLA MOBILITA®

INTELLIGENTE E SOSTENIBILE
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Presentazione dell'infrastruttura

Prof. Paolo Nesi, UNIFI DISIT 
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Main Tasks
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¶Controlling Status: management, and operational

o Monitoring via KPI

o Computing predictions data from the field and KPI

o Anomaly detection

o Early warning on critical conditions 

¶Making plan: tactic and strategic, medium and long range

o Optimisation: Prescriptions, suggestions

o Risk assessment

o What-if analysis on scenarios
o Simulation and predictions

o Resilience

ÅBe ready for Unexpected 
Unknows



Main tasks
¶ Controlling Status: management, and 

operational
o Monitoring via KPI
o Predictions vs KPI
o Anomaly detection
o Neuro-Symbolic analysis 
o Risk assessment
o Early warning on critical conditions
o Fast What-if analysis 

¶Making plan: tactic and strategic, 
medium and long range, micro/macro
o Simulation & optimization
o Generative AI Prescriptions, scenarios
o Resilience to Unexpected unknows
o What-if analysis wrt scenarios
o Collaboration with stakeholders
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Scenarious

Monitoring 

KPI 

Digital Twin
Models & 

Data 
Predictions,

Anomaly Detection,
Analysis, Assessment

Warning

Simulations,
TFR, Crossroad,

Public Transport, 
Routing, .. 

What-If Analysis,
Optimization

Decision 
Support System

2024/8



9



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

Digital Twins
Real 
World

Web

Things

Data 
Ingestion

HUB

Data 
Analytics: 
MLOps, 
ML, AI

MicroServiceBased, Proc.Logic
Server-Side Business Logics, SSBL

Knowledge 
Bases & 
Storages

Sensors and 
Actuators

Edge
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External 
Services

Snap4City Microservice Platform
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rs

Proc.Logic

Digital Twin Development Platform
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Brokers
Brokers
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Brokers

IoT App
GISBIM

Gateways, satellite

ExternalServices

Web Scraping
Tv CAM streams

Social Media

Brokers

IoT App

IoT App

KB, graph

IoT App
ProcLog.

storage

Data Analytics
Data AnalyticsArtificial Intelligence:

ML, AI, XAI, DA, HPC

Business Intellig. 
CSBL

Entity Directory:
Smart Data Models

IoT Data Models
Digital Twins

Federation 
Smart City API

EntityInspector

Dashboard Bld
& Manager

Synoptics

HLT Manager

Service Map

Scenario Editor

On Edge 
On Cloud Event Driven

API Manager

Waste Mng.

Parking Mng.

Lighting Mng.

Building Mng.CustomThemes

Sharing/pool

Market/Sharing  Place
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3D Digital Twin
Mobile Apps

5/25

Environment

Data Managers

Third parties solutions

Traffic Optimiz.

TrafficLightPlan

ApplicationsFront-End 
Facilities

Tourism Mng.

PublicTransport

Energy Mng.

MobAppSupport

KPI Support

Technical Architecture
Any API



High Level Types
ÅPOI, IOT Devices, shapes,.. 
ÅFIWARE Smart Data Models, 
ÅIoT Device Models

ÅGIS, maps, orthomaps, WFS/WMS, 
GeoTiff, calibrated heatmaps, ..

ÅSatellite data, any kind..

Åtraffic flow, typical trends, ..

ÅVector fields + heatmaps, ..

Åtrajectories, events, workflow, ..

Å3D Models, BIM, Digital Twins, ..

ÅOD Matrices of several kinds, .. 

ÅDynamic icons/pins, ..

ÅSynoptics, animations, ..

ÅKPI, personal KPI,..

Åsocial media data, TV Stream, 

Årouting, multimodal, constraints, ..

ÅǎŎŜƴŀǊƛƻǎΣ ΧΦ

Åetc. 

Snap4City (C), June 2025
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Standards and Interoperability 
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Compliantwith: 
Å IoT: 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, ProtocolBuffer, KNX, OBD2, Proximus, ..
Å IoT model: FIWARE Smart Data Model, Snap4City IoT Device Models
Å 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 
aƛƭŜǎǘƻƴŜΣ ¢LaΣ I9w9Σ ΧΦ

Å Formats: JSON, GeoJSON, XML, CSV, GeoTIFF, OWL, WKT, KML, SHP, db, XLS, XLSX, TXT, HTML, CSS, SVG, IFC, XPDL, OSM, 
EnfuserFMI, Lidar, glTFΣ D[.Σ 5¢aΣ D5![Σ {ŀǘŜƭƭƛǘŜΣ 5о W{hbΣ Χ

Å Database: Open Search, MySQL, Mongo, HBASE, SOLR, SPARQL, ODBC, JDBC, ElasticSearch, Phoenix, PostGres, MS Azure, ..
Å Industry: OPC/OPC-UA, OLAP, ModBUS, RS485, RS232,..
Å Mobility : DATEX, GTFS, Transmodel, ETSI, NeTEx, ..
Å Social:Twitter, FaceBook, Telegram, ..
Å Events: SMS, EMAIL, CAP, RSS Feed, ..
Å OS: Linux, Windows, Android, RaspberryPi, Local File System, AXIS, ESP32, etc.

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

After Correctionof OSM 
data defininga correct
viabilityof Piazza Dalmazia, 
Florence. Regenerationof  
the TILEsfor the maps

incorrect

corrected



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org
Scenario Editor
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New Scenario

Editing
Drag & drop
Split & Join
Delete
Do and Undo

Zoom

Select map

Edit Road 
Segment

identifier
composition
elemLocation
elementClass
elementType
length
operatingStatus
speedLimit
trafficDir
width
highwayType
route

Propertiesof Road Elementshttps://www.snap4city.org/976

https://www.snap4city.org/976


Ingestion, aggreg. Ą exploitation
ÅIoT App Visual 

Programming, no coding
ÅData transformation

ÅIntegration, Interoperab.

ÅScripting Data Analytics

ÅData ingestion

ÅBusiness logic Server Side 

ÅEdge and Cloud

ÅMicroServicesdata 
event driven develop
via visual language 
Node-RED
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