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e Controlling Status: management, and

operational Monitoring
o Monitoring via KPI
o Predictions vs KPI KPI
o Anomaly detection N\__ Digital Tuin )
o Neuro-Symbolic analysis Models & N Predictions,
o Risk assessment Data Anomaly Detection,
o Early warning on critical conditions Decision Analysis, Assessment
o Fast What-if analysis Support System Warning

e Making plan: tactic and strategic, Res Simulations,

medium and long range, micro/macro Scenario{is/, TFR, Crossroad,
o Simulation & optimization Public Transport,
o Generative Al Prescriptions, scenarios k (J LOHUnES}
o Resilience to Unexpected unknows What-If Analysis,
o What-if analysis wrt scenarios Optimization <
o Collaboration with stakeholders (@ pT|Faas  EE==s G ¥e J8uwws MOST
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H/gh Level Types ¢
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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,

* KPI, personal KPI,..
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* social media data, TV Stream, o 18 _ S
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* scenarios,
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57208
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Compliant with: Ce w0y

* 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

e 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, OGGC, ....

* 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, ...

e 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, NeTEXx, .. https://www.snap4city.org/65

e Social:Twitter, FaceBook, Telegram, ..

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

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

Oreiien &FILARE 3 EPLIS | &

digital ecosystam

Node-RED
EUROPEAN OPEN
4 ;'f,'iﬁ[ ESTlay ¥ ckan @GJL @esri Italiz 4y  SCIENCE CLOUD
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@PTIFaas
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

INGEGNERIA INTERNET TECHNOLOGIES LAB

DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

> 60.000 downloads (up to 2024)

Open Data CKAN

Ticket Management, workflow
BIM Servers

Social Networks

Video Management system
Gateways

entities

MicroServices ¢“SNAP/cry
Areas

Data Analytics

Statistic, Optimization
Simulation

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

Snap4City
Microservices
Proc.Logic

oS

Node-RED
© Snap4cCity, November 2025, DISIT lab (ANCI 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

%‘amﬁ
T

i sy
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Solutions: reliable, secure and fast to realize ¢ SNAPan

IOT and data World

* Via Snap4City tools nqén:gt%
*Dashboard Wizard ~ Z%i&¢
» Dashboard Builder =
* Data/Visual Analytic

Dashboards and Apps

|OT Applications

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

NOX
pg/m3

Bow
B 12
W 2635
i 36-60
61-75

0 7690
Ml 91-105
B 106-125 §
B 126-150

| B35
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3D MULTI DATA MAP - DIGITAL TW

SnapA4City User Engagement - Newgui Tue 14002 FIRENZE - NEWGUI

Users Interests Total Active Days On App
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days

Total Days On App

244809
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FIRENZE SEQEoo  pemevspogmesn,, SNAP/
F I R-E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy

AND TECHNOLOGIES LAB

>mart City Digital Twin ¢ty '.?i%iv?;%"d"' with...

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

e Data analytics = artificial intelligence, Al/XAl e
e Data Ethics, Al Ethics, GDPR {@No}.
e Interactive Data Representation, any kind Og= RO

e Key Performance Indicators, any kind

e What-IF analysis — Simulation, prediction, 2D/3D

e Micro, Meso e macro scales

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

e Sustainable, shared, open source 100%

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

Funded by the
European Union
NextGenerationEU

e della Ricerca

@'PTIFaas

Ministero X
dell'Universita ll Ttaliad
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Available Al Solutions on Snap4City ¢“SNAPLcry

https://www.snap4city.ore/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 it |
https://www.snap4city.o

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

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

© Snap4City, November 2025, DISIT lab (ANCI 2025) 18
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https://www.snap4city.org/997

UNIVERSITA DINFO DlSlT Scenarious
FIRENZE | Resugyon | pemedpprorevs - §N AP4
L = Snap4aCity at OS5AKA with OPTIFaas and CH MOST
Fl N ZE DELLINFORI IONE TECHNOLOGIES = SMARTEIR-FLITS: SMART Transport for TRawellers and Freight Logistics Inte CITy

= SOLUTICON: Security, Smart City Asset Managernent for Cuneoc, Italy F‘El

= EMNMERGIA: BE&S di autoclawve a mandrini multipli nel curing di serbatoi in composito per storage di H2 mediante ottimmizzazione energetic
machine learning.

« UrbanDTETR: Urban Digital Tewwin for Traffic Flow

= ELLIE: On the UsE of Imternet of Senses for the Cultural HerltagE

« SnapaRhodes The "Single Smart City & Cyber Security Monitoring Platformm™ for the Municipality of Rhodes

« S5AD-MIAC: Integrated Decision Support System with Digital Twin Models and Artificial Intelligence fior Business

- S5AD-MIAC: Sistema di Assistenza alle Decisioni Imtegrato con Modelli Digital Tewin e Intelligenza Artificiale per le attivita commerciali

« SCEMARID: Cioy Users’ Participation and Engagement with SnepﬁrCit-_.r,

=« 2PTIFaa5S: Operaticn and Plan, Transport Imfrastructure and Facilities Support as a Service

= SOLUTION: 1EMinCityindex: understanding city areas by means of 13 different 35pec:s.

- SOLUTION: Energy Management and Conitrol,

= SOLUTION: Environment Control, Predictions & Prescriptions,

= SOLUTICON: Smart Light Control and Light Adaptive with Traffic Density EEE

= SOLUTION: Smart Tourism Management with Snap4City Rkl

= SOLUTICON: TrafTic Infrastructure Cptimisation: reducing trawel timme and emissions [

= SOLUTION: Traffic Light Flan Optinmisation: reducing travel time, number of stops for wehicles and trammaway Iines:

= SOLUTION: SnapSBuilding: monitoring, managing, controlling infrastructures

= SOLUTION: Snap4City inteqgration with bilestone ¥ Protect, Wk5, Video Manec:lern-=n' System
SOLUTION: Snap&City Digital Twin, [EElg

= SOLUTICON: eShare in a Snap - The innowvative car sharing and car pocling service, EEE

= SOLUTICN: SnapaCity Smart Parking Manager and mobile App suppa'tsﬁﬁ

= SOLUTICON: Exploit SnapsCity in different Smart Waste use cases, waste manager, [RIs-

= eShare in a Snap - The innovative car sharing and car pocling service

= Digital Twin Citywerse FAQ to SnapSCity

« AMMIRARE: makes the beach systern more resilient to climmate change risks through the implementation of natural based solutions

= TOURISMO: TOURIsmM Innowvative and Sustainable Managemenit of flChsws

« CAISDSA: Collaborative explainable neuro-symmbalic Al for Decision Support Assistant

= SASUAKM: Solutions for Safe, Sustainable and Accessible Urboan Mobility

« SCEMARIC: Exploit SnapS4City in different Smart Waste use cases

SCENARIC: Smiart City Asset Managermnm ntﬁ::r-C‘l_.r'.eo taly

i ahytic ai Data MEI Twm E]_

e tras |::-:|rt| Mea‘:- par cheq:u |n:|umar".ent:| T

. s \ M, E
« Flarence HeritData FactShest: https: e _."|a|:>u':— ity org/drupal/sites/default/files/files/FACTSHEET®#20FLOREMNCE pdf
= SCEMARID: Smart City Living Lab in Romaniz, EEE
= Snap4sPvenergy: Online Photowvaltaic System Simulator
= SCEMARICH Fashion Retail Recommendation System via Multiple Clustering Approach
= SCENMARICH Energy Community, CER, SELFUSER
= SCEMARICH Supporting Decision Makers in Real Timme about Quality Lab Analyses on the production :I'GCEEE_EEE
= Herit-Drata and SnapaCity: to better manage tourism flows,
= Digital Twin Local and Global, el
= Socizl Media Analysis: Twitter Vigilance, [Eelg
= GOPR Compliant People Detection and Counting using Thermal Cameras, (RIS
« Artificial Intelligence Predicts Landslides in Florence Area, Gy
= Available Parking Slots Prediction,
= Available Bikes and Free Slots Prediction On Bike Sharing Stations,
= Long Term Prediction of MO2 KPI of Euraopean Commission reference values, [FEly
- nwentory of transferable digital applications and solutions for the tourism ecosystem
© Snap4City, November 2025, DISIT lab (ANCI 2025) - Scenario: AMPERE Operator Manual

= Scenario: IMPETUS Intelligent Management of Processes, Ethics and Technalogy for Urban Safety (Oslo and Padowa)
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Industry
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Industry 4.0
0 o (2021-22)

AMPERE (2021-22)

EUROPEAN COMMISSION

Contract, 2022-23 o O IC § o o

MOSI
CN MOST, 2022-26 ¥ ics:

! Il 111 Idll]l]dll]

ELLIE IA
e 2025-2027

P o UrbanDT4TF

: El THE, 2022-26 o

o 2023

EUROPEAN COMMISSION

Industry 4.0 o ;
J G. Agile, 2021-23
o ! ART-ER glie, Contract, 2024-25
SYN-RG-AI YRRy
o SmartCity Contract, 2022-23 xa| [ CAME&Q
o Finanziato ? Artificial
EUROPEAN COMMISSION £ GRUPP O dall'Unione europea Intelligence
er - O EUROPEAN COMMISSION o PRETTD o @ NextGenerationEU Research
ierreg
Meditermancan o Contract Industry 4.0 i OMerano’ smart ||ght
HERIT-DATA 2022-2023
- Smart Tourism 202 1 uni s Systems
- 6 Pilots G ne OceanRace,
- Data Analytics SmartC|ty, 2021-23 f Genova AWS "
- Extended platform PC4City (2020-21) Contract, 15min ’ -
Monitoring Terrain . SASUAM
terreg H o AXIS‘- Cuneo, IVID
II. s COMMUNICATIONS . . ( I
MARITTIMO-IT FR-MARITIME @ IMPETUS Sma rt Clty e ‘ Italiadomani
AMOBI Winner of Open AXIS collab _ _
MART Data Challenge of SmartCity Security and Risk o 2 O 2 4 RhOdeS,
. N/ i
e GNelX 02022 O @smartes
_ Living lab _ ‘ Km4City 1.6.8 eShare
o o CAPcLON = UNIFI TUSS
‘ - Smart nght unnﬁl\recAHANMETRICA ”/ TALFERR o AM M I RARE Nl[lﬁ‘ }
: E ' _ Sweden GRUPPO FERROVIE DELLO STATO ITALIANE TOURlS
i ) Km4City Asymmetrica Italferr, smart city  lnterreg R co-funded by ||II.EIH.'..'5 -
smartGARDAlake 1.6.7 Smart City, 2022-23 Euro-MED the European Union r:qunrrTEoprr FR-MARITIME
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*  UrbanDTA4TF, 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

* CAI4DSA, 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

 ThellE, 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, November 2025, DISIT lab (ANCI 2025)
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PEN Test  B9RIEU GDPR
Passed R COMPLIANT

https://www.Snap4City.org 3,

* 11 running installations in Europe

* Snap4city.org, Greece, Merano, Cuneo, ...

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

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

Widest MULTI-tenant deploy has

e 26 Organizations / tenant
* > 8850 users on

e > 1800 Dashboards

e > 17 mobile Apps

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

e > 850 web pages with training

> 85 videos, training videos

© Snap4City, November 2025, DISIT lab (ANCISQ{% ..

Main Organizations/areas
* Antwerp area (Be)

+ Bari{l

+ Bisevo, Croatia

¢ Bologna(l)

¢ Brasov (Ro), by ICEBERG
* Capelon (Sweden: Vasteras, Eskilstuna, Karl's'iad) !
~ -

o EomEEatl, 00 AT T

+ DISIT demo (multiple)

+ Dubrovnik, Croatia

* Firenze area (|

e Garda Lake area (I}

* Greece (Gr)

¢ Helsinki area (Fin)

¢ Limassol (Cy)

+ Livorno area (I

» Lonatodel Garda (1) 1

*  Malta (Malta) 7

+  Merano (I) > 23

¢ Modena (I} LJ».}:

* Mostar, Bosnia-Herzegovina N

+ QOslo & Padova (Impetus)

* Pisaarea(l

* Pistoia (I

+ Pont du Gard, Occitanie (Fr)

+ Prato(l

* Rhodes (Gr)

* Roma (I

+ Santiago de Compostela (S)

¢ Sardegna Region (I}

+  Siena(l r

+ SmartBed (multiple)

* Toscana Region (I), SM /

e Valencia (S) ’;

+ Varna (Bulgaria) J
&

+ Venezia area (I

¢ WestGreece area (Gr)

Node-RED

Ay
~§3 W

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

¢“SNAP/cy

&

F

Py
ﬁ-..m-

A ‘P@m-
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https://www.snap4city.org/

booklets

* Smart City

https://www.snhap4city.org
/download/video/DPL SN
APACITY.pdf

© Snap4City, November 2025, DISIT lab (ANCI 2025)
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NVIDIA.

OPERATIONAND PLAN - CONTROL ROOMS - DECISION SUPPORT SYSTEMS -WHAT-IF ANALYSIS - OPTIMIZATION - APPLICATIONS

www.snhap4city.org

2 THE POWER OF ARTIFICIAL INTELLIGENCE
AT THE SERVICE OF YOUR OPERATION AND PLAN

UNIVERSITA
DEGLI STUDI

FIRENZE

DISIT

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

DINFO
DIPARTIMENTO DI

INGEGNERIA
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MOBIL
‘-). )

SMART ENERGY AND
ITY AND TRANSPORT SMART BUILDING
v‘ em : i
La

ENVIRONMENT AND
WASTE MANAGEMENT

CITY USER’S SERVICES AND
TOURISM MANAGEMENT

SNAPADVISOR

+ DEVELOMENT ENVIRONMENT

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

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

BIG DATA ANALYTICS, ARTIFICIAL INTELLIGENCE
EXPLAINABLE Al, MACHINE LEARNING, GENERATIVE Al
OPERATIVE RESEARCH, STATISTICS

e
T

B4 B4 o

ol P
Sl T e

== |

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

AND METHODOLOGY
« VISUAL PROGRAMMING, ML, Al, HPC
+ TRAINING COURSES

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

NATIVE AND EXTERNAL
APPLICATIONS




uNviRITA. DINFO  DISIT
e,
DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND P 0 ]
F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB @ é’m 3
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE E“-* .

AND TECHNOLOGIES LAB

e Goals:
— Increasing quality of Life, quality of services,
— Decongestion, Decarbonization, Sustainability
— 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, 10T, 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, November 2025, DISIT lab (ANCI 2025)




Key Performance Indicators, KP/ ¢/ SNADLery

Weight . M;::i?‘l:y Covernment
s,mfmgjﬁf‘ﬁ L e United Nations Sustainable Development Goals,
Mobility WAty . .. .
TR/ T > SDGs (for which cities can do more to achieve some G ] b | ]
RS s T of the 17 SDGs, https://sdgs.un.org/goals); O a
Ecanormy *“\ : ’ ' " J’5 Housing
T \K_f_;___}/ Cutture e 15 minutes cities (where primary services must be &
@ \SUSTAINABLE .“,ALS accessible within 15 minutes on foot);
I ' DEVELOPMENT \J %

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

* SUMI: mobility and transport vs env

) ’q » \J » =

* https://www.snap4city.org/951 l e ('l () Cl1C
« SUMP/PUMS: mobility and transport vs env. g(

- — * ISO indicators: city smartness, digitization, tech :

P, oneday | Lmitvalie 5oy MOporeSeee I N IO | g i ij"d:;'j;j:'j level. ‘{ (\ C ) | l, | 'fT] (\

T (R * Low Level/Real Time: global traffic, quality of

service, betweenness, centrality, queue, time to

NO, Calendar year Limit value, 40 pg/m® E— 40 pg/m*® travel, etcl 27
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y SUST LE € ™
@ biviLorment GLAALS

Y SNAP/crry

3 GOOD HEALTH QUALITY

AND WELL-BEING EDUCATION

|

._'_. '

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
e 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 PEAGE, JUSTICE
AND STRONG g
INSTITUTIONS :

l‘: .

[~

© Snap4City, November 2025, DISIT lab (ANCI 2025)
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SUMI: Sustainable Urban Mobility Indicators

5 st SUMI Manager

SUMI Viewer
0 Y0 VLT ST Florence v | RITLER 2025-10-01T00:00:00.000Z Refresh city list

© Snap4City, November 2025, DISIT lab (ANCI 2025)



Kp| Dashbﬁard

Canc
Confirm

© Snap4City, November 2025, DISIT lab (ANCI 2025)



FIRENZE

Smart City Control Room ﬂ@ g-*smy

l—"’@m-

B‘M

Florence Metropolitan City

 Multiple Domain Data s s
* Thousands of Open/Private data, POI, IOT, etc. | 0 BN = rae oo

* mobility and transport: accidents, public transport, =
parking, traffic flow, Traffic Reconstruction, KPI, ... i

* AND: environment, civil protection, gov KPI, covid-19,
soIC|aI & social media, people flow, tourism, energy,
culture, ...

e Multiple dash/tool Levels & Decision Makers
 Real Time monitoring, Alerting, quality assess.
* Predictions, KPI, DSS, what-if analysis :

e Historical and Real Time data
* Billions of Data

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

e Since 2017

https://www.sn
© Snap4City, November 203
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’ milestone

VMS vs Snap4City: sending and getting events, Al solutions

Integration with

MILESTONE 488

XProtect
Video

' Snap4City
x . 1T

Snap4City
Data
Analytics

Events + info

Snap4City

' Dashboards

-

-
L

Management Interoperabil
ity
Node-RED
— i - s ’ *
—f— N SN p4
nnnnn = AP4city
,,,,,,, i) - =
nnnnnnnn ~— end e
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tii App & Maps @ Google ! Gmail H SnapdCity @ Snapd Calendar 8 Translate g Google Scholar Cita... Disim DISITold § Facebook @ DataCenter ' Trello ﬁ_‘ KmdCity major tools  #% Impostazioni > YouTube iE GoogleForms &= News » | B Tuttii preferiti

— Event Registration Tue310c123:14:19 W@

-

/ L) Insert Alarm Data Creating Event
LaLastra I

S (o vy Kind ]
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Description
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Severity

Register Event

device dateObserved
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EventWebCam
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Goale. Viobllity & (ransport

* 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 plans, infrastructure

— Reduction: travel time, waiting time, # stops, CO2 emissions, consume fuel, travel N TN
time for tramways and busses A\ i - |

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, .. LR e o

Mobile App: final users and operators U
— Info Mobility, traffic reconstruction, charging, participation,
— Parking, payments, overparking, fine reporting, ..

Participatory: problem reporting, ticketing, etc.

Data Integration of any kind: env, weather. '@l)"ggmg%,’ &g%gngg,smggb(;@gmggp. r w—— 36




SMmart Energy
and Smart Building

* Energy consumption reduction,
* increment of efficiency,

e Areas and building sustainability
* Improve accessibility to services,
e security and safety

.
e

Cost Reduction

" Funded by the #55, Ministero I
P I IFa d g = () deiruniversia - W adomani [VIAST
NexiGenerationEU %> e della Ricerca . P o e s
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Goals: JJE/E,IJ:)ré/CJIJC DLJJCJIJ J
* Energy consumption reduction, increment of efficiency,
* Areas and building sustainability
* Improve accessibility to services, security and safety

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

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

Smart Light Management: LED/mixt, cabinets, lights vs traffic, lights !

0Q

Vs security, energy saving, luminaries profiling, group management. g

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

rrrrrrr

C" SNAPicrry &

Hluminance Le

nnnnnnn

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.

zzzzzz

Integration of any kind © Snap4City, November 2025, DISIT lab (ANCI 2025)

38



ENnvironment
and Waste Management

Control of emissions
Reduction of emissions
Early warning

Meet the EC targets
Reduction of EC taxation
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Environment and Waste
Goals:

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

* AIR quality (Indexes) monitoring and warning
* Environment Management & producing predictions/prescriptions:
— Monitoring, long and short-term predictions, warning for:
* GHG, emissions, pollutants, aerosol, chemical plants analysis

— Traffic Flow impact emissions, predictions
— Sea conditions, UV conditions, etc.

* Land slide prediction warning
e Coastal erosion monitoring and analysis

* Smart 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, ..

(W)

© Snap4City, November 2025, DISIT lab (ANCI 2025) 40



City Users' Services
and _Tourism Management

* 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

Funded by the #5% Ministero -
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City User Behaviour/services, Tourism and Safety
Goals: —

* Improve Quality of Life and quality of services,
* 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, recency/frequency, 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, .., via email, mobile apps, etc.
Tourists Flows & Retail Management: predictions of presences, services’
reputations, suggestions on second offers, over-tourism, notifications, early warning,

KPI: 15 MinCitylndex, energy vs people, over-tourism, accepted suggestions,
precision

Real Time Counting

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

Participatory: problem reporting, ticketing, etc.
Integration of any kind: env/weather, mobility, ticketing, presences, POI, .. ‘ © SnapACity, November 2025, DISIT lab (ANCI 2025) 42



Assistants on taking decision
anddordevelopment/traning

Details
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Appliances and Dockers

Installations

EURDPEAN OPEN
SCIENCE CLOUD

-

=5,

Node-RED

aFoundation
EQ15

digital ecosystem

<

NVIDIA.

/

e

OPERATIONAND PLAN - CONTROL ROOMS - DECISION SUPPORT SYSTEMS -WHAT-IF ANALYSIS - OPTIMIZATION - APPLICATIONS

Y*SNAPAciry

THE POWER OF ARTIFICIAL INTELLIGENCE
AT THE SERVICE OF YOUR OPERATION AND PLAN

www.snhap4city.org

™Sl
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HORIZONTAL Al PLATFORM §

MOBILITY AND TRANSPORT

ENVIRONMENT AND
WASTE MANAGEMENT

SMART ENERGY AND
SMART BUILDING

CITY USER’S SERVICES AND
TOURISM MANAGEMENT
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DISIT
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SNAPADVISOR

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

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

ol

[ AR

VISUAL PROGRAMMING, ADAPTERS
DATA FLOWS, WORKFLOWS
PARALLEL DISTRIBUTED PROCESSING
DATA DRIVEN
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Mw‘«
BIG DATA ANALYTICS, ARTIFICIAL INTELLIGENCE

EXPLAINABLE Al, MACHINE LEARNING, GENERATIVE Al
OPERATIVE RESEARCH, STATISTICS
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NATIVE AND EXTERNAL
APPLICATIONS
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AND METHODOLOGY

« VISUAL PROGRAMMING, ML, Al, HPC
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e

oL
."SNAP4ciry SnapAdvisor Pe

Current chat: debug0 rSo
Adly; Nay

Logged in as:
edoardo_tester

& Your Profile

Visualize references

SnapAssistant model: o)

5
N Come creo una dashboard?

Llamaz.3 ~

New Chat Per creare una dashboard, puoi utilizzare la piattaforma Snap4City. La dashboard si compone di

un insieme di widget grafici che possono essere impostati separatamente assegnando una serie di
parametri, come origine dati, dimensioni, colori, forma, font, allarmi, relazioni con altri, ecc. (SOURCE:
Snap4 City per la creazione di Smart City Control Room, SCCR). Inoltre, la piattaforma offre la
possibilita di creare vere e proprie applicazioni interattive, multipagina/multidashboard, e non semplici
storie monopagina da scrollare. Puoi anche condividere la dashboard con altri utenti anche fuori dalla
Smart City Control Room tramite canali autenticati e protetti in HTTPS, in accordo al GDPR (SOURCE:
Snap4 City per la creazione di Smart City Control Room, SCCR). Per vedere alcuni esempi di dashboard,

puoi visitare il sito [https://www_snap4city.org/dashboardSmartCity/view/index.php?
iddasboard=MjU0Mg==](https://www.snap4city.org/dashboardSmartCity/view/index.php?
iddasboard=MjU0OMg==) (SOURCE: Snap4 City 1st Overview v4 8 annot). Tuttavia, non ho trovato
informazioni dettagliate sulla procedura di creazione di una dashboard. Se hai bisogno di ulteriore

testTastolnvioPreChanges
Write a message...
ChatTestPostPSWINVIO B

assistenza, ti consiglio di contattare direttamente il team di supporto di Snap4City. Non so dirti altro in

merito.



https://www.snap4city.org/1116

Developing on Snap4City

1st part 2nd part 3rd part 4th part Sth part 6th part 7th part 8th
Data Ingestion System and Deplo Smart City APl |Desi and Develo
Overview Dashboards  [|OT App, IOT Network  Data Analytics 9 i 21N, I3 cbsheate
processes Install Web & Mob. App | Smart Solutions

_as‘r“\‘;ﬁlﬁr}h\“fm ”W M' "’jwl f [.Wﬂé WM"’“ M

.........
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My Dashboards in My Organization @ SIS &

Visual Development Tools C*SNAPLcry

Service Map (Toscana) - i : = B ® @ ewizswe

My IOT Sensors and Actuators

Entities/Devices Management @ I a

Wed 14 Feb 22:40:02

2,0 @
Ienle
IOT Application)|

Custom Widgets / Synoptics

BEGIN 160 BEGIN._ 1600

N 0990 b 00

2024/8
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Agile Development Life Cycle by sprint

Smart Solutions
(f 12°
Sprint

Sprint

© Snap4cCity, November 2025, DISIT lab (ANCI 2025)
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Snap4City Tools
/S Entity Directory
- loT Directory
Development HLT & Data
Management

/ Data Discovgry X

'. Data Modeli l’irv;‘"liiiiiﬁﬁﬁiiiﬁi:i;!;‘l!;:
ata Modeling ogic /1o¥-App 5
‘ Data Processes /"’/( - » ) ~

Data Management

HLT-Data Inspector
Knowledge and

Map, ServiceMap
Proc.Logic/loT App

Development
Tools + loT App

('
,a’mm

¢“SNAP/crry

viel [ T

RN

Scenario

Editor

CPU/GPU

MLOps

B

Data Analytic " Test Deploy
Z

Al Dev: Python, RStudio,....

I‘ > @— Test | Deploy )Programming Environments
H
Userlinterface + Userinterface T Deol
XS Business Logic_~ \ Dashboards '/ ‘ es eploy
Tables and k
QalguenDrH{_Dashboards
Documents 4

Development Life
Cycle Manual

Extra Dashboard

Management
& Widgets
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https://www.snap4city.org/944

On Line Training Material (free of charge)

¢“SNAPciry E‘::

Ist part 2nd part Zrd part 4th part Sth part 6th part 7th part 8th
. ; Data Ingestion |System and Deploy| Smart City API: |Design and Develop
Overview Dashboards IOT A IOT Network] Data Analytics
PP Y processes Install Web & Mob. App Smart Solutions

Snap4cCity, November 2025, DISIT lab (ANCI 2025)
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*SNAP4ciry

DINFO

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

Development Llfe-Cycle

From Snap4City:

* We suggest you to read the TECHNICAL OVERVIEW:
o https.//www.snap4ecity.org/download/vides /Snap4City-
BlatformOverview.pdf

er.com/snapdcity

w.facebook.com/snapdcity
» https:// utube com/channel/UC3tACOPELNba8f2-udvandg

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

DISIT Lab, https:/A/www.disi

DINFO dept of Univers |ty 01‘ Florence
Via S. Marta 3, 50139, Firenze, ltaly
Phone- +39-335-54A4R474

\33

UNIVERSITA
t[J I‘\/l

DINFO ‘
Rioow | SEREEL W
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MLOps: CPU/GPU clusters for Al

‘f’, Data Manager
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APl/ServiceMap
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Smart API4Als

IIIIIIIIIIIII’

Data, web pages, etc.

(Http(S). WS, ...)
IIIIIIIIIII

Data (ODBC, JDBC, Mongo, ...
Illllllllllll»

GIS, Maps, Heatmaps,
Traffic Flow, ODM

Entities, devices, data

Brokers

MlcroSerwces
| |
= Mi

| |
oServmes

@ %ye elastic @
FosmreScL .mongoDB SPAR L M 50'—

Storage

;vvv

‘IIIII
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Processing Logic/loT App (Server-Side Business Logic)

Events and Actlons ‘WSSL
[ ] [ |

HEN
MlcroSerwces

wa the Dashboards / Apps Exchan

¢“SNAPLcrry B
ge data (2024/3)

7

)

Web and Mobile Applications

Dashboard Builder
Dashboard Wizard

~ Dashboard E

Custom Widgets
(Synoptics)

Widget Collection

‘“ﬂlmf

oz

Client-Side Business Logic (Visual Editing, mljavaScript)

© Snap4cCity, November 2025, DISIT lab (ANCI 2025)

@

52



Snap4City

User: roottooladmini, Org: DISIT

Role: RootAdmin, Level: 7

LoGouUT

m bxternal services ¥

Data Set Manager: Data Gate

= Resource Manager: Process Loader ¥

@ Development Tools =

@ web Scraping Tool

B web Scraping Toal (0n)

B web Scraping Tool (6l)

R Studio Development

R Studio Development 011

R Studio Development Q116

R Studio Development TF

R Studio Development GFF

R Studio Development Gral
MicroServices from DataAnalytic

ETL Development

BERFEEEEBEB

ETL Development 1

@ ETL Development 2
# Knowledge Base Graphs

< Knowledge Base Queries

¢ Smart City APl Docs: Swagger
< Internal APl Docs: Swagger
B Testing API by Postman

& Source Code Access

Management ¥

ings

User Management and Auditing ~

Help and Contacts ~

[0 Documentation and Articles ¥

My Profile +

https://www.kmd4city.org/swagger/external/index.html
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AND TECHNOLOGIES LAB

1) swagger

Smart City APl Docs: Swagger

Advanced Smart City AP| <=

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

SMART CITY API WEB DOCUMENTATION

servers

[ https://servicemap.disit.org/WebAppGrafolapiivl v

Services

anad external Smar

Advanced Smart City API v

Advanced Smart City API

Kmdcity Web App API

Orion Broker K1-K2 Authentication API
Heatmap APl

‘ / Service discovery and information

Events

‘ /events/ Eventsearch

Locations

‘ /location/ Address and geometry search by GPS

Public Transport

ernal APl Docs: Swagger

IoT device registration API

loT device registration API

Notificator API

DISCES scheduler API
Resource Manager AR|
Jrm of 2 JSON decument shaped conforming to a well-defined schema { Sensors API

' Event Logger API

Ownership API

Data Manager APl

Device, Broker and Value Mgmt API
Snap4City Application API

Engager AP

Wallet API

User Profiler API

- My KPIAPI

Snap vs Openmaint API

Device Groups API

Sci-Hub Processing API

‘ /tpl/agencies/ Agency list

‘ /tpl/bus-lines/ (Bus)Lineslist

‘ /tpl/bus-routes/ (Bus)Routes list

hat had been disabled.

https://www.kmd4city.org/swagger/internal/index.html
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