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e Controlling Status: management, and
operational

o . Monitoring
o Monitoring via KPI
o Predictions vs KPI KPI
o Anomaly detec.t|on | NG Digital Twin—_ j
o Neuro-Symbolic analysis Models & Predictions,
o Risk assessment / Data Anomaly Detection,
o Early warning on critical conditions Decision Analysis, Assessment
o Fast What-if ana|y5i5 Support System Warning
e Making plan: tactic and strategic, s Simulations,

medium and long range, micro/macro Scenarious _, TFR, Crossroad,
o Simulation & optimization Public Transport,
o Generative Al Prescriptions, scenarios (J poHting-
o Resilience to Unexpected unknows What-If Analysis,
o What-if analysis wrt scenarios Optimization <
o Collaboration with stakeholders
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Digital Twin Solutions for Sustainability

OPERATION AND PLAN - CONTROL ROOMS - DECISION SUPPORT SYSTEMS - WHAT-IF ANALYSIS - OPTIMIZATION - APPLICATIONS
» DEVELOMENT ENVIRONMENT

e 2 . AND METHODOLOGY
HOW ZONTAL AIPLATEORR ORI <D RANELORT SMART cNERZY AND ENVIRCNMENT AND CITY USER’S SERVICES AND NOVEn :oeo R:MMING i atdec

TOURISM MANAGEMENT

» TRAINING COURSES

« LIVING LABS

GUI CUSTOM STYLES

+YULL APPLICATIONS, DASHBOARDS

S’.ART BUILDING

]

API - MICROSERVICES - GIS - BPM
VIDEO - REPORTS - MAPS -3D ...
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15 MIN CITY INDEX - KPI - HEATMAPS - ORIGIN DESTINATION - ETC...

= e T
— o

- : M \N&)A’L\,\J\‘Wﬂ \\,
BIG DATA ANALYTICS, ARTIFICIAL INTELLIGENCE

EXPERT SYSTEM, KNOWLEDGE BASE

. . : s &
VISUAL PROGRAMMING, ADAPTERS

SEMANTIC REASONING DATA FLOWS, WORKFLOWS
SMART DATA MODEL EXPLAINABLE Al, MACHINE LEARNING, GENERATIVE Al PARALLEL DISTRIBUTED PROCESSING
10T DEVICE MODELS, STORAGE OPERATIVE RESEARCH, STATISTICS DATA DRIVEN

FULL INTEROPERABILITY, ANY: DATA, BROKERS, NETWORKS AND VERTICALS
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Digital Twin Development Platform

igital Twins
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Snap4City Microservice Platform

Eege P gy,

Proc.Logic
I Sensors and _‘JI
- Actuators Data
T Data Knowledge :
. Ingestion Bases & Analytics:
@~ 8 " MLOps,

External AlLE SRR ML, Al
Services,

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

Web/Mobile Apps
Dashboards & Interfaces
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* POI, IOT Devices, shapes,..

* FIWARE Smart Data Models, i_,“fgvj:;%""‘ il e
* |oT Device Models - =
* GIS, maps, orthomaps, WFS/WMS,
GeoTiff, calibrated heatmaps, ..
e Satellite data, any kind.. : .

« traffic flow, typical trends, ..
* \ector fields + heatmaps, ..
* trajectories, events, workflow, ..
* 3D Models, BIM, Digital Twins, ..

* OD Matrices of several kinds, ..

* Dynamic icons/pins, .. B eonggrene

* Synoptics, animations, .. _ =

e KPI, personal KPI,.. \W e Ay NS : \

* social media data, TV Stream, = T <
* routing, multimodal, constraints, .. N R | l"
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scenarios, .... ;
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Standards and Interoperability "’s"“"

Compliant with: Sers0l

e 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, ....

*  Formats: JSON, GeolJSON, 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,

* Industry: OPC/OPC-UA, OLAP, ModBUS, RS485, RS232,.. h Y Aci

* Mobility: DATEX, GTFS, Transmodel, ETSI, NeTEx, .. tps://WWWw.shap

* Social:Twitter, FaceBook, Telegram, ..

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

 OS: Linux, Windows, Android, Raspberry Pi, Local File System, AXIS, ESP32, etc.
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https://www.google.it/imgres?imgurl=http://www.researchtuscany.com/file/foto/logo_ecm_METODI%20PER%20LA%20PROGETTAZIONE%20E%20TECNOLOGIE%20PER%20IL%20SEGNALAMENTO%20FERROVIARIO.jpg&imgrefurl=http://www.researchtuscany.com/intoscana/progetto_dett.asp?lingua%3D%26idlink%3D18%26id_progetto%3D104%26cat%3Dcat_1&docid=vFPdD5YwwTg3VM&tbnid=Uz2QphfA7MQ5nM:&vet=1&w=340&h=80&safe=off&bih=1019&biw=1633&q=ecm%20logo%20segnalamento&ved=0ahUKEwjKn_TMr6jSAhXKOBQKHdxWCbgQMwgbKAEwAQ&iact=mrc&uact=8
https://www.snap4city.org/65

Ingestion, aggreg. = exploitation

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

* Edge and Cloud 1=

* MicroServices data - =
event driven develop

via visual language
Node-RED

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

Open Data CKAN Data Load / Search / Retxieval
Ticket Management, workflow KPI, POI, GIS Data, Scenario
BIM Servers Entities Time Series, Public transport
Social Networks High Level Types: heatmaps,

Video Management system loT / Entity Discovery
Gateways Delegation Management
Data Mapping

Dashboards
[ ~Graphic Libraries
Interactive Widgets

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

Data Analytics

Statistic, Optimization Snap4City
Simulation Microservices

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

pp Management
Data Logs, A&A, Security
Ownership Management
VPN remote access

Y

Node-RED

SnapA4City (C), May 2025
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Expert System semantic queries

* via:

*Smart City APIfor ... I __==
Apps and third E SR = =
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develop via visual = e
language Hitsa
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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 L ' 'ap4 4
- PS://WWW.SN CITY.
* Low level TeChnlqueS rg/download/video/DPL

SNAP4SOLU.pdf

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

Snap4City (C), May 2025 17



https://www.snap4city.org/download/video/course/p4/
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
https://www.snap4city.org/997

Solutions: reliable, secure and fast to realize ~ <SNAPle

F“U-m,

@'Pﬁmg

B‘M

10T and data World

Ty
SEuS &

Dashboards and Apps

IOT Applications

* Via Snap4City tools
e Dashboard Wizard
e Dashboard Builder

* Data/Visual Analytic

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

we/ms
B o0
B 112
;M 2635
¢ 36-60
61-75
76-90
N 91-105
B 106125 §
B 126150

| B35
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B ]| Different Themes  <“sNapin

Dubrovrik
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Park 10T >
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n

B ?ﬁmg

Cc SNAP/cry
City Digital Model with...

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

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

o etc.
22
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Sensor 3D Columns

Additional 3D elements

What-If
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3D Terrain, orthomaps, heatmaps
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https://www.youtube.com/watch?v=le2XNF8Ftxo
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https://www.youtube.com/watch?v=Rcf_B2_GOio

¢“SNAP/ciry
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https.//www.Snap4City.org ,ea, © " ="

* 11 running installations in Europe

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

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

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

* Widest MULTI-tenant deploy has

» 26 Organizations / tenant
e > 8850 users on

e > 1800 Dashboards

e >17 mobile Apps

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

e > 850 web pages with training

> 85 videos, training videos

5/25 @O

Snap4City (C), May 2025

e Varna (Bulgaria)

¢ Venezia area (I

¢  WestGreece area (Gr)

* +Israel, Colombia, Brasile, Australia, India, China, etc.

Node-RED

Main Organizations/areas &
* Antwerp area (Be)

e Bari(l

¢ Bisevo, Croatia i3

* Bologna(l) S,}\gf"w
+  Brasov (Ro), by ICEBERG S \g
¢ Capelon (Sweden: Vasteras, Eskilstuna, KarEJtad) »
¢ Cuneo (I v
¢ DISIT demo (multiple)

¢ Dubrovnik, Croatia

* Firenze area (I

e Garda Lake area (1)

e Greece (Gr)

e Helsinki area (Fin)

e Limassol (Cy)

e Livorno area (I

e Lonatodel Garda (I)

e Malta (Malta)

e Merano (I)

* Modena (I) L)Z oy
* Mostar, Bosnia-Herzegovina N

¢ Oslo & Padova (Impetus)

e Pisaarea (I

* Pistoia (I

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

* Rhodes (Gr)

¢ Roma (I

¢ Santiago de Compostela (S)
e Sardegna Region (I)

¢ Siena(l

¢ SmartBed (multiple)

¢ Toscana Region (l), SM

e Valencia (S) %\

xw\ﬂ\gi
%,J,//
T

e

-
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FIRENZE | Bt | REMERErT. © | ] CITY

= Snaps$City at OSARA with OFTIFaas and CH MOST
= SMARTIR-FLITS: SMART Transport for TRawsllers and Freight Logistics Imtegration Towards Sustainability
« SOLUTIHOMN: Security, Smart City Asset Managerent for Cuneo, [tahy

machine learning.
= UrbanDT4STE: Urban Digital Twin for Traffic Flow
= ELLIE- On the UsE of Internet of Senses for the Cultural HerltagE
= Snap4PRhodes: The "Single Smart City & Cyber Security Monitoring Platform™ for the Municipality of BPhodes
= SADI-MIAC: Integrated Decision Support System with Digital Twin Models and Artificial Intelligence for Business
- SAD-MIAC: Sistermna di Assistenza alle Decisioni Integrato con Modelli Digital Twin e Intelligenza Artificiale per le attivita commerciali
- SCEMARID: City Users’ Participation and Engagement with Snep—’rCit'_.r,
= 2PTIFaas5: Operation and Plan, Transport Infrastructure and Facilities Support as a Service
- SOLUTIOMN: 1I5MinCiyindex: understanding city areas by means of 13 different aspec:s.
- SOLUTION: Energy Management and Control,
= SOLUTION: Environment Control, Predictions & Brescriptions,
= SOLUTION: Smart Light Control and Light Adaptive with Traffic Density
= SOLUTION: Smart Tourism Management with SnapsCity [Ehle
= SOLUTION: Traffic Infrastructure Optimisation: reducing trawvel time and emissions [Bels
= SOLUTIONE: Traffic Light Plan Optimisation: reducing travel time, number of stops for vehicles and trammaway Iines:
= SOLUTION: Snap4Building: monitarimg, managing, controlling imfrastructures
= SOLUTION: Snap4City integration with Milestone X Protect, Wki5s, Wideo Manegement System
= SOLUTIOM: Snap4City Digital Twin, [EIelg
= SOLUTIHON: eShare in a Snap - The innowvative car sharing and car pocling servics, E}E
= SOLUTION: Snap4City Smart Parking Manager and ﬁﬁcbil=ADpfupp3't5E}E
= SOLUTION: Exploit Snap£City in different Smart Waste use cases, waste manager, [RINS
= eShareina Snap - The innowvative car sharimg and car pocling fer..-'i:e
= Digital Twin Citywerse FAD to Snap4s4City
= AMMIRARE:- make the beach systern more resilient to climate change risks through the implementation of natural based solutions
= TOURISMO: TOURI=mM Innowvative and Sustainable Managerment of flChaws
- CAlSDS5A: Collaborative explainable neurc-symbalic Al for Decision Support Assistant
- SASUAM: Solutions for Safe, Sustainable and Accessible Urban Maobility
EMNARE: Exploit SmapsCity in differgnt Somart Waste use cases

o 3 y 4 r Cunea, Kaly
. ks | [ T ; Twwin [T
= raffic Density [the actual case of Merano)

sparti, MaaS, parcheggi, inguinamento (ITA)

= Snap4City integration with Milestone X Protect, WS, Video Management System [Flely

= SCEMARID: Smart Light Control, 2023, CAPELOM, BlEls

=« Flarence HeritData FactSheet: httpsfaownecsnapacity org/drupalfsites/defaultfiles/files/FACTSHEET®20FLOREMCE pdf
= SCEMARND: Smart City Living Lab in Romania, [Esa

= SnapaPWenergy: Onlime Photowvoltaic Systemnm Simulator

= SCEMARID: Fashion Retail Recommendation System via Multiple Clustering Approach

= SCEMARIC: Energy Community, CER, SELFUSER

= SCEMARID: Supporting Decision Makers inm Beal Time about Quality Lab Analysses on the production process, EEE
= Herit-Drata and Snap4City- to better manage tourism flows,

= Digital Twin Local and Global, EElg

= Social Media Analysis: Twitter Vigilance, [l

= GOPR Compliant People Detection and Counting using Thermal Cameras, [Bisg

= Artificial Intelligence Predicts Landslides in Florence Ares,

= Ayailable Parking Slots Prediction,

= Available Bikes and Free Slots Prediction On Bike Sharing Stations, gy

= Long Term Prediction of MC2 KP| of European Commission reference values,

- nventory of transferable digital 3|::-|::-Ii<:ati:|"|*‘ and solutions fior the tourism ecosysten

- Scenario: AMPERE Ope 2. 30
= Scenario IMD#JSIntﬂﬁs‘gqﬁenzlc et l:%Q—2 esses, Ethics and Technalogy for Urban Safety (Oslo and Padonra)

= EMERGIA: RES di autoclave a mandrini multipli nel curing di serbatoi in composito per storage di H2 mediante ottimizzazione energetica
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roadmap

el Enterprise oo : ELLIE IA o
2021-22 s :
Smart I(ndustry , EUROPEAN COMMISSION CN MOST 2022 26 v "35 e 2025 2027
Ambulance 4.0 AlmaﬂUIda Contract 2022 23 L ! ll ﬂudum.im N v ICS
(2021-22) A e e
naus ry ’ Italiadomani
(2021-22) V' monei s s UrbanDT4TF
o 2023

02020

EUROPEAN COMMISSION

interreg @
/Vediterranean .=

HERIT-DATA
- Smart Tourism
- 6 Pilots
- Data Analytics
- Extended platform

4 u'u.en'ey [ |
o MOBI
EMART
- Smart Mobility
- PISA, PUMS

o— Living lab

smarfGARDAlake

o]

EUROPEAN COMMISSION

Contract

O 2021
O

PCA4City (2020-21)
Monitoring Terrain

Winner of Open
Data Challenge of

cnel X

7\

O car:LoN

- Smart Light
- Sweden

Km4City
1.6.7

AMPERE (2021-22)
Industry 4.0

SYN-RG-AI
SmartCity

GRUPPO——

PRETTO
Industry 4.0

uni.systems
SmartCity, 2021-23

AXISa

COMMUNICATIONS

AXIS collab
SmartCity

O 2022
e

Asymmetrica
Smart City, 2022-23

GRUPPO FERROVIE DELLO STATO ITALIANE

Italferr, smart city

vin

El THE, 2022-26

EUROPEAN COMMISSION

or-

Contract, 2024-25
CAI4ADSA

ART-ER OG Agile, 2021-23

TTTTTTTTTTTT
E R C A
TERRI ORIO

Contract, 2022-23

O@

2022-2023

TUSCANY xo; (=D
S Future
P Finanziato Artificial
2023-26 S call'Unione europea Intelligence
ikl NextGenerationEU Research

o qu OceanRace,
Contract, 15min Genova, AWS
Cuneo,
o @ IMPETUS smart city

Rhodes,

Security and Risk o 2024
smart cit
°C£ Smartea Y
‘ Km4cCity 1.6.8 eShare
UNIFI TUSS

TOURISQ O AMMIRARE

‘ —
Il ;7a1FERR MIOSI

unl.ern.-..-':, -

MARITTIMO-IT 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
e 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
* PRIN UNICagliari, SMART3R: mobility, DSS, https://www.snap4city.org/drupal/node/1087
* Tuscany X.0, EDIH, TestBeforelnvest, Training: https://www.tuscanyx.eu/
 ThelE, PNRR: Al, NLP, Legal Aspects
* Energia, RT, conv: Al, PINN, DSS
* RFIl contract: mobility, Al, DSS
e Salerno Port: for container ID recognition
 Talent Hub, ECRF, conv: NLP, match demand vs offer
+ currently: Merano, Salerno, Cuneo, Rhodes, Reverberi, Florence, IDTS, ALTAIR, etc.
Snap4City (C), May 2025



https://www.snap4city.org/drupal/node/1057
https://www.snap4city.org/drupal/node/1097
https://www.snap4city.org/drupal/node/999
https://www.snap4city.org/drupal/node/1008
https://www.snap4city.org/drupal/node/1064
https://www.snap4city.org/drupal/node/1001
https://www.snap4city.org/drupal/node/1056
https://www.snap4city.org/drupal/node/1050
https://www.snap4city.org/drupal/node/970
https://www.snap4city.org/drupal/node/1002
https://www.snap4city.org/drupal/node/1016
https://www.snap4city.org/drupal/node/1055
https://www.snap4city.org/drupal/node/1087
https://www.tuscanyx.eu/

o\

E-'-‘h

¢“SNAP/crry

booklets

* Smart City

https://www.snap4city.orge  https://www.shap4city.org/d https://www.snap4city.o
/download/video/DPL SN ownload/video/DPL SNAPA4| rg/download/video/DPL
APACITY.pdf NDUSTRY.pdf SNAPA4SOLU.pdf
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https://www.snap4city.org/download/video/DPL_SNAP4CITY.pdf
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Digital Twi i
Twin Solutions for Sustainability




Control
=t=1glaligle

Management and Operational
Cmonitoring, KPI, anomaly detection, early warning)

Tactic and strategic, medium and long range, micro/macro
(simulations and predictions, what—if analysis)




AT

il |unvesi off 12 L) u u u L u mgm
- @ | e | - C'sNAPAcry Digital Twin Solutions for Sustainability

OPEN
ouscel S OPERATION AND PLAN - CONTROL ROOMS - DECISION SUPPORT SYSTEMS - WHAT-IF ANALYSIS - OPTIMIZATION - APPLICATIONS

HORIZONTAL Al PLATFORM MOBILITY AND TRANSPORT SMARTENCRGY AND ENVIRONMENT AND
SMART BUILDING WASTE MANAGEMENT
Powered by ( Y| | ——— -

» DEVELOMENT ENVIRONMENT

CITY USER’S SERVICES AND AND METHODOLOGY
TOURISM MANAGEMENT « VISUAL PROGRAMMING, ML, Al, HPC
T : » TRAINING COURSES

—= « LIVING LABS
= GUI CUSTOM STYLES
» FULL APPLICATIONS, DASHBOARDS

E© FILARRE

AND VIEWS
FREE « MOBILE APPS
TRIAL
PEN Test
Passed

VISUAL ANALYTICS - SYNOPTICS - GRAPHICAL WIDGETS - ANALYTICS - BUSINESS INTELLIGENCE - SIMULATIONS

B e me | 2
R i B 5 N
e Ko d - — o

BZIEU GDPR : e
& COMPLIANT z P

d SNAD4 PREDICTION - ANOMALY DETECTION - CLUSTERING - ROUTING - SENTIMENT NLP - TRAFFIC FLOW - PEOPLE FLOWS - SDG API - MICROSERVICES - GIS - BPM

Appliances and Dockers s = 5 5 S = =
Installations 15 MIN CITY INDEX - KPI - HEATMAPS - ORIGIN DESTINATION - ETC... VIDEOQ - REPORTS - MAPS-3D...

“3  SciEce cLoun ;

EXPERT SYSTEM, KNOWLEDGE BASE P ‘1 L “‘:’."FM \ VVISUAI‘. PROGRAMMING, ADAPTERS
SEMANTIC REASONING BIG DATA ANALYTICS, ARTIFICIAL INTELLIGENCE DATA FLOWS, WORKFLOWS
= SMART DATA MODEL EXPLAINABLE Al, MACHINE LEARNING, GENERATIVE Al PARALLEL DISTRIBUTED PROCESSING
10T DEVICE MODELS, STORAGE OPERATIVE RESEARCH, STATISTICS DATA DRIVEN

Node-RED

@roundation
EQ15

digital ecosystem

<X

NVIDIA.

FULL INTEROPERABILITY, ANY: DATA, BROKERS, NETWORKS AND VERTICALS
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

Y ol e | 22 - » L JE .
Control Horizontal Plattorm
 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, simulations, what-if, optimization; Deep
Learning, ML, BERT, LLM, XAl (Shap/Lime),

— 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

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

* Participatory: problem reporting, ticketing, etc.

* Integration of any kind Snap4City (C), May 2025
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e Controlling Status: management, and
operational

o . Monitoring
o Monitoring via KPI
o Predictions vs KPI KPI
o Anomaly detec.t|on | NG Digital Twin—_ j
o Neuro-Symbolic analysis Models & Predictions,
o Risk assessment / Data Anomaly Detection,
o Early warning on critical conditions Decision Analysis, Assessment
o Fast What-if ana|y5i5 Support System Warning
e Making plan: tactic and strategic, s Simulations,

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

2024/8 Snap4City (C), May 2025



Key Performance Indicators, KPI R

Fast

Sport

By I L e United Nations Sustainable Development Goals,

A . T, \\r SDGs (for which cities can do more to achieve some G ] b ]
Stace - A of the 17 SDGs, https://sdgs.un.org/goals); O a
m\ /‘::::”" e 15 minutes cities (where primary services must be &

e u r, accessible within 15 minutes on foot);
&) » SUSTAINABLE £/~ & ALS );

15Min " DEVELOPMENT "o

. . . e objectives of the European Commission in terms of L O C a ]
pollutant emissions for: NO2, PM10, PM2.5

(https://environment.ec.europa.eu/topics/air_en);

e SUMI: mobility and transport vs env

) , » j » 2

* https://www.snap4city.org/951 l (\. f | ()( | C
 SUMP/PUMS: mobility and transport vs env. (QL

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

P, oneday | Lmivvalie 5oy MOpore e IN IO | g ij"d::;;j‘r'f level. i{(\, (,] l‘ l YT] C‘

R s RN R * Low Level/Real Time: global traffic, quality of

service, betweenness, centrality, queue, time to

travel, etc. -



https://sdgs.un.org/goals
https://environment.ec.europa.eu/topics/air_en
https://www.snap4city.org/951

15MinCitylndex

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

Using the Open Data:

We developed a data analytic tool based on
municipal and national open data to assess
services adequacy for people living in each 15
minutes areas of the city.

Good public
transport services:
bus, new tram
line, train stations,
cycle paths.

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.

o K [ - h‘g%
L’ SNAPAcry, &
@ CITy g

200t

Come

N

i) / 3
15Min Index
Index

Critical

Insufficient

Satisfactory

Fairly good

B Good

4, &

LORE

/

|
Lastga a.Signa

-

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

P \;l\:\ \
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA

UNIVERSITA
DEGLI STUDI

FIRENZE

DIEAERTIMENTO DI
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RLJSS?!BUTED SYSTEMS
TECHNOLOGIES LAB

\\77
J Firenze ~ .
~2)
Scandicci /\ﬁ //
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e Mobility
Weight Covernment
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Mobility .- J s ’ Health
3 D13
5y 3 3 \S
Food Average
Services 9
' 5
3 |
3 v
Economy 3 s Housing
Culture
Ernvironment and
_ Cults
Enlesrtami Education
e Security
1SMin Indexes 4 Max Value Suff. value

Snap4City (C), May 2025



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

15MinCityindex on Bologna

Ciao roottooladmint

Tue 3 May 20:14:59

« | # of Inhabitants
Green factor

Civil factor

 Industrialization
factor

Environment
Index

15Min Economy
Index

15Min Housing
Index

15Min Health
Index

o 15Min Food Index
o 15Min Education
Index

15Min Slow Mob
Index

THE PICKED POINT 9m
City: Argelato
Address: Via Casadio N. 1
lat,lon: 44.61882,11.35437
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https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQxMg==

15 MINUTI INDEX BOLOGNA CITTA
METROPOLITANA - NEWGUI

Alfonisine

cnel ¢

Argelato : Via Casadio N.1

KIVIAT

@ 15Min Indexes Max Value
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¢“SNAP‘crry
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Tk
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ACTION

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

3) SUSTAINABLE ¢ & ¢“SNAP/cry
Do GALS “Sss

g COoHEA 4 e 15 Minute City Index:

AND WELL-BEING ENCAIION

— 13 subindexes: energy, slow mobility, fast

mobility, 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

_t1*  Predictive maintenance
ANDINFRASTRUCTURE ..
* Decisions Support Systems
* Process optimization, control
* Industry 4.0 integrated solutions

~ + Reduction of emission, reduction of congestion
* Smart City infrastructure: monitoring and resilience, long
terms predictions
» Effective and Low cost smart solutions
*  What-if analysis, Simulations
* Origin Destination matrices computation

Optimization of Waste Collection

business intelligence tools for decision
makers

Reduction production costs
Monitoring resource consumption

ction of emission, reduction of congestion 16 PEACE, JUSTICE Shortening justice time

itoring and Predicting: NO2, NOX, CO2, Traffic mlml?ons Prediction of mediation proneness
pollutant, landslide, waste, etc. kY. Assisting institution is taking legal decisions

Anonymization and indexing legal docs.
Ethical Explainable Artificial Intelligence

13 henov

ic flow reconstruction

O

and vs Offer of Mobility analysis

Snap4City (C), May 2025 (10/2024) 44
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Smart City Control Room ﬂ@ C“SNAPLcry
: \ FIRENZE
Florence Metropolitan City

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

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

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

* Multiple dash/tool Levels & Decision Makers

* Real Time monitoring, Alerting, quality assess.

«‘Pﬂm.

G‘M

* Predictions, KPI, DSS, what- |fanaly5|s* 1=
* Historical and Real Time data < |

* Billions of Data e
* Services Exploited on: P ==

* Multiple Levels, Mobile Apps, API

Snap4City (C), May 2025
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pralf Tl | AN | e d SNAPcity &
o Assets Control Domalin o24ss)

e Costs reduction, increase service availability, risk reduction

llm?
4— s 0 H

* Quality Level i Monitoring
» Solutions for Operati itori i bil digital City )
olutions for Operation (monitoring, managing, mobile apps, digita N oigtai
signages, control rooms) ( / Gt AnomalyDetection,
* Monitoring : Decision Y e
. . . ] . Support System
* Assets: switches, Wi-Fi, servers, UPS, sensors, building, TV " ek ngmgjgggﬁg;dJ
Cams, etc. : jﬂ'ﬁlﬁ?pm
* Energy: consumption, operative conditions, UPS continuity, etc. Whatifanalysis,
* Production: continuous serviceability analysis

* Etc.

* 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, , I B ‘
improve service level

* Algorithms and computational solutions, see next slide

= ot Monitoraggio Generale Fi2Fb170820 O

Snap4City (C), May 2025 51



ICT Assets Control: CUNEO Municipality

- " ' -
= Monitoraggio Dettagliato MondDec 105414 W@
s i Comaes
—_ . .
e Cabinets, Switches, UPS
abinets, Switches,
Tabedls Device Tabells Dettaglio
s pror Iz, 10 o device amera | UPS | Switch °
=3 ecde [ weews TV Cameras, etc.
datelbrarad DArR20ZY, 08 i
o Tipo device Indirizco [ o ®
TCM082 . Camers Citit S Paio ARGoID Parcn Cechs 07 W @ tempStatus 1 1
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# i
*
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o
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S y i + 15
oo Carnern Fokeds Corso Framcia Crocs Fosss 1721012 203 ® |~ § S Q CameraModelP1448-LE 7
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® e $-g SWITCHD? +
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Citizen Engagement/Participation via Mobile Apps

* GPS Positions
* Selections on menus
* Views of POI

e Access to Dashboards
* searched information
* Routing

* Ranks, votes
* Comments

* Images

e Subscriptions to nojfti

Produced informati
 Viewed ?

e Accepted ?
 Performed ?

ervices

+ Air Quality

M0

10.962,;

4 S4chelsinkitrackerloca.. ~

< 2019-05-08

Delegate

Show 10 v entries

Values DataTime ¥ Latitude Longitude

08/05/2019, 43.792 11.25

AQE =Q 2

Snap4cCity (C), May 2025
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Derived information
* Trajectories

* Hot Places by click and by move
e Origin destination matrices

* Most interested topics

* Most interested POI

* Delegation and relationships

e Accesses to Dashboards

e Cumulated Scores from Actions
* Requested information

* Routing performed

Produced information
* Suggestions

* Engagements

* Notifications
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e City users: residents, students, commuters, tourists, visitors, business visitors,
etc.

* Participation
— Collect complaints about city services

— Multichannel: mobile Apps, open call numbers, web pages and blogs, social
media, help desk, info points, white boxes in the city, telegrams, SMS, etc.

— Data integration, usage of LLM, Al deep learning
* Engagement

— Involving city users to perform actions: take photo, provide a suggestion a
rank, etc.

« Commonalities: data collection, workflow management, operators,
etc.

Snap4City (C), May 2025
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New Complain

Motivation Street sign dam... ~

Descri ption
Vandalism

Location
Q ¢ <

15, Via di Santa Marta, Poggetto,
Quartiere 5, Firenze, Toscana,
50139, Italia

Media

You can send images and only
one video less than 15 seconds
long

CHOOSE FILES

™.

DINFO
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— -"_ SN/«LDACIYY rFartucipation APP Jashpoard INIHHTOAUK

e @ o o o
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- |
’ T "
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; - Y \ \
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Descrgton

‘mobile app|Toscana in a Snap: https://www.snap4city.org/541

‘User Engagement: https://www.snap4city.ora/486

‘MultiPurpose user engagement: https://www.snap4city.org/548
‘User Engagement admin: https://www.snap4city.org/472

https://www.snap4city.org/1018
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conle. Viobility & Transport

e Decongestion, Decarbonlzat|on, costs reductlons
* 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 50 o |
time for tramways A | '

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, ..

Mobile App: final users and operators
— Info Mobility, traffic reconstruction, charging, participation,
— Parking, payments, overparking, fine reporting, ..
Participatory: problem reporting, ticketing, etc. M .
Data Integration of any kind: env, weather. Tickets, Rresenges, bQY, sat, etc. 67
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* Energy consumption reduction, increment of efficiency,
* Areas and building sustainability
* Improve accessibility to services, security and safety

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

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

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

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

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

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

222222

Integration of any kind SnapACity (C), May 2025
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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 prescriptions:
— Monitoring, long and short-term predictions, warning for:
* GHG, missions, pollutants, aerosol, chemical plants analysis
— Traffic Flow impact emissions, predictions
— Sea conditions, UV conditions, etc.

Land slide prediction warning
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, ..

SnapA4City (C), May 2025
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y User Behaviour/services, Tourism and Safety

Goals:
e 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, ..
* 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 suggestions,
p FECiS i on Real Time Counting

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

25. Jun 08:00

* Participatory: problem reporting, ticketing, etc. e

* Integration of any kind: env/weather, mobility, ticketing, presences, POI, .. Snap4City (C), May 2025 73
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* Goals:
e Cost reduction, increase control on production
* Production optimisation
* Quality Level
» Solutions for Operation (monitoring, managing, mobile apps, digital
signages, control rooms)
* Monitoring KPI: administration, production, commercial, faults,
etc.
* FEarly detection/warning, alarm, of critical conditions.
Multichannel Event reporting: email, Telegram, mob apps, etc.
* Managing maintenance operation, predictive maintenance
e Simulation of Fluid dynamic on Autoclaves
 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

¢“SNAPciry m:

Industry production Domain (ozss)

SR UNIVERSITA
@ QUTSS DINFO

Closing the loop ¢“SNAP/ciry

Mil'e FIRENZE [
s

T

Map and 3D BIM rn’odelling to:
-- represent the details

-- associate physical eleme.n\ts
with data A

|
I
]
T WA EREE

Business Intelligence
Maintenance

Ry 5 Explainable Al to map critical values of
§ devices and detection to physical
a

elements in the plant

https://www.snap4city.or, hboa
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Developing on Snap4City

1st part 2nd part 3rd part 4th part Sth part 6th part 7th part 8th
g | : Data Ingestion |System and Deploy| Smart City APl:  [Design and Develop
h 10T A IOT N K| Anal
Quetviewf Dashboards OTApR. 10T Networl,  Data Analytics processes Install Web &Mob. App | Smart Solutions

 sNapdary etection BOX Snap4Thermal PV Firenze

S | NP TR AT Y PR A N 1P UL ol
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Nhy/How to Develop https://www.snap4city.org/1093
1. Data Integration Inter-operability, standards
2. Advanced Analytics and Al Integration
3. Dashboard and Visualization Tools, custom graphics
4. Digital Twin Support
5. Scalability and Modularity, cloud usage
6. Compliance and Security
7. Real-World Applications, use cases
8. Applications development

SnapA4City (C), May 2025 77
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On Line Training Material (free of charge)

¢“SNAPciry E'Tj:

Ist part 2nd part 3rd part 4th part 5th part 6th part 7th part 8th
g = Data Ingestion |[System and Deploy| Smart City APl: |Design and Develop
O Dashboard IOT A IOT Network| Data Anal
ot Lalrll PP, S ol ki s processes Install Web & Mob. App Smart Solutions

Snap4City (C), May 2025
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Visual Development Tools _ CYSNAPlary

My Dashboards in My Organization

Tue 19 Sep 19:27:45

My Data Dashboard Dev Kibana
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E

oL
."SNAP4crry SnapAdvisor Pe

Current chat: debug0 rso

Logged in as: al
edoardo_tester V ~

So

ril L 7

SnapAssistant model: lo)
[

Come creo una dashboard?

Llama3.3 ~

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=MjUOMg==) (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.
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DINFO

* Powered by

YSNAP4Tech

Development Life-Cycle

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

From Snap4City:

* We suggest you to read the TECHNICAL OVERVIEW:
o https.//www.snap4city.org/download/vides /Snap4 City-
BlatformOwverview.pdf
napdcity.org

apdsolutions.org
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Development Life Cycle
Smart Solutions

@ Deploy

@ Deploy
@ Deploy
@ Deploy

Data Discovery
Data Modeling

D 1t
loT App,
Proc.Logic
ML, Al, XAl
Python, RStudio
Special Tools
Userinterface
Dashboards

¥
J
JA

Y
A

Data Processes

Data Analytic

‘ Userinterface +
Business Logic

Validation
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Entity Directory
loT Directory

UNIVERSITA
Snap4City Tools
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eveliopment
e Cycie

HLT & Data
Management

/ Data Discoygry X

Data Management

HLT-Data Inspector
Knowledge and

Map, ServiceMap
Proc.Logic/loT App

Development
Tools + loT App |
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" Proces§ing € \
Logic /10%-App "»ﬂ es
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Scenario
Editor

MLOps
CPU/GPU \

Data Modeling W Deploy
"( B N .
Data Processes ) > ‘ Data Analytic = Test™ Deploy Al Dev: Python, RStudio,....
T P <
‘ —= Special Tools Test [ Deploy ) Programming Environments
. Userinterface + ‘ Userinterface T Depl
N Business Logic _~ Dashboards es eploy
Tables and k
@ N\ Dashboards

Documents :

Development Life
Cycle Manual

Management

Extra Dashboard
Widgets
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AND TECHNOLOGIES LAB >
Snap4City strongly reduces the effort/costs
Learn Visualization Tools or Libraries: 5-15% = 10%

— Visual tools, visual programming, training course, dev. Manuals, etc.
» Software Licenses: 5-15% = 0%
— Development environment fully open source
* Development Time: 20-30% = 5%
— Dashboard builder, synoptics, widget exchange, dashboard exchange, clone, delegations, etc.
— Reused cloned and shared solutions, artefacts
* Customization and Interactivity: 10-20% = 10%
— Dashboards with Business Logic: CSBL, Node-red SSBL
— Direct development of Business Intelligence without coding all details
* Design for Security/privacy: 5-10% - only respect the guidelines
— Snap4City is end-to-end secure and GDPR compliant, all is already in place
* Design for Scalability: 5-15% — only respect the guidelines
— Snap4City is scalable from Back-End to Front-End, all is already in place

UNIVERSITA DlNFO s WL D

PrOHTUNL | ppuenon”  pemeUTE SysTMeaND, SN Ap4 s

FIRENZE DELL INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy ,L_..-rﬁ%m ,."
NSTES TOrY

r

O\
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* Reduction of: 45% for development effort of
smart city solutions

nap4City (C), May 2025 88
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e Effort reduction from 25-35% to 10-15%, >55% reduction of effort for

— Data Collection via
 Direct collection access with Brokers, harvesting of external brokers and data models

e Usage of library of data models, more than 1700 models: saving analysis
— Custom data models, massive automated construction of entities
* Automated enrichment of Km4City Ontology and knowledge base: saving time analysis

* |oT App / Node-red development of data collection processes: fast development

— Data PreProcess via
* Node-red visual programming (node.js) for preprocessing, transcoding, thousands of
microservices and libraries, reuse of blocks and data flows, etc.

* Semantic recovering of data relationships via semantic graph DB with Km4City models
e Eventually usage of Python or R-studio or others when needed

— Reuse and share of Node-RED solutions, large number of cases

Snap4City (C), May 2025
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Part 2: Dash!
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* Recall on Snap4City Architecture
Dashboards Purposes and Uses

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

Creating a Snap4City Dashboard, wizard
Multi Data Map Widget

High Level Types, video, external services,
synoptics

Selector for the Multi Data Map Widget
Data Inspector vs Data Processes Details
Dashboard Management

Part 2: Dashboards
production and
management

SLIDES

Interactive Slides
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RIT-DATA DUBRO : DAR .
09 0
7 :\H\
Teninct
py—
[—
| D
[ 1T
B m;
§EEERAE
LI LLE | mm .I
0 o
= SNAPAcrry -

@ L
P / § \
@fois@\‘

Lsnap

#Users Engaged Trend

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

https://www.snap4city.org/793

Snap4City (C), May 2025

Mean How Long

62.2
oy

How Lang Distribution

lnterreg

/4 orence g
SELETTORE MAPPA
Park 10T > 3 +
v park CaT > =
L
STATO PARCHEGG! 2n MET
, o
v

PARTERRE 7m

369

Posti disponibili

PARTERRE - ANDAMENTO NUMER

Sm

om

Snap4City User Engagement - Newgui

User's Interests

o Pt

Different Themes

¢“SNAPciry

Tue 14 Jun 2

Total Active Days On App
days

Total Days On App

244809

days

Mean Time gm  Mean Time Trend

Mean How Long Trend

minutes

How Long Distribution

17.5

minutes

Mean Active Time g, Mean Active 9

T e 16Q

» &

&)

Tue 3 May 14:31:42

3D MULTI DATA MAP - DIGITAL TW
FIRENZE - NEWGUI

93


https://www.snap4city.org/793

v
=

=

ViR DINFO DISIT
DEGLI STUDI DIF’AFITIMENTO DI DISTRIBUTED SYSTEMS AND
F I RE N Z E INGEGN NET TECHNOLOGIES LAB
DELL INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

¢“SNAPciry "i?

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

Geographic Filtering

Text Search on all fields

Menu for choosing the
fields to display in the

table
View on Map(via

PREVIEW)

Data and Trend
visualization

Opening Digital Twin

Pass to Synoptic
mode

Select the graph
representation
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Synoptic HLT such as Ext. Srv.:
\_ a * https://www.snap4city.org/synoptic/v

— 2/synoptic.html?id=xxxx
Snap4City (C), May 2025
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Custom Widget / Synoptic / PIN Development
- - Inkscape editor on your computer
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=| [ “ T3 | Widget in SVG
i — "5;1"!: Py .
= —_— - TR “
|OT Applications — \
e B | —
T &i == B, - %= (Create, save, load,
| e 4 =i . i delegate, grant access
éﬁ[ﬁ:ﬁ:r,}ﬁ d - e Dashboard Editor elegate, g
I?:L”*m_ — 1. Create and Load a Custom SVG
public s 2. Select/Reuse an SVG
Knowledge and .Storage Dashboard My Own Dash/App 2 ,IZ‘/LasI;iizfc]:\I/g::SICees (\),:ifz T\Z;)E;I =
D.ata il Al SllEgreg .n .l .I 4. Create on Dashboard a Widget based on
Clty \= \; \; .
[ )



https://www.snap4city.org/synoptic/v2/synoptic.html?id=xxxx

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI

INGEGNERIA

DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS AND
INTERNET TECHNOLOGIES LAB

DISTRIBUTED DATA INTELLIGENCE

¢“SNAP/ciry

AND TECHNOLOGIES LAB

-

* Smart parking 1%

10 |f 11

Trigenerazione MW I

[ Gruppo poli jee 0.0z H acqua da lag|
l ] )Bd 100
0.02

* S mart Ene rgy -Im N

()

¢ S m a rt Li g h t 5 _&_1] o ) - i )Bﬁhlﬂhleris:
Caldaie " By : ol (W)

* Smart.... =

Cogeneratori

Chiller @z

’E‘E'E““ﬂ" 21 ) 20 119 |18 |17 |16 |15 |14 |13

sito @

* Energy View

.

Energy

w scambiatori raffresc. con
acqua da lago
Impianto Trigenerazione
ook
'ﬂ
_Gruppo poli 2 -O 01 ,

0.0 -.CH,EJJ

ﬁ:j 00 - G
& Cipr ) N Cod
s o

-2 -1 0 1 0.01 Lal3
. @ @ @ . == l =

[ 00tk €pa2, . rete telerafrescamento
Total clicks 6
oA 0.01Jere

[ 251> Eeaz , =" { b
[ sorpan

—
* Custom Controls |

rete teleriscaldamento

2
Mean rate value 0.00

0.01feme Mensa

_| ) 0.01 [sme Club House

- 281

SMC 2 58| Campi sportivi
Residenza

a9

Begin | 17:00

e

Finish 4:00

=
m
X
z
>

(ot o2)

ootk ot
. rete energia eletirica
=
Cog. = Motore cogen Cal. = Caldaia PV = Fotovoltaico sito JRC
Chil. = Chiller Ass. = Assorbitore
Snap4City (C), May 2025




UNIVERSITA x ML)
DEGLI STUDI DINFO ;

T N e T o e ST
F I R-E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy a.w

AND TECHNOLOGIES LAB

Part 3: loT App, process logic, server side BL

 Recall on Snap4City Architecture

 Node-RED

 |OT App = Node-RED + Snap4City
* [oT App === Proc.Logic

« Examples of IOT App for
Smartening Solutions

- Exploiting/Generating data by
using: loT App/Proc.Logic

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

« Dashboards <-> |oT App/Proc.Logic
» Server Side Business Logic

e training material

Part 3: |IOT App, Process
Logic, Server Side

Business Logic
SLIDES

Interactive Slides
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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

Y

Node-RED
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> 60.000 downloads (up to 2024)

MicroServices ¢“SNAP/ciry
Areas

entities

Snap4City
Microservices
Proc.Logic

SnapA4City (C), May 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
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Part 5: Data Inge

Part 5: Data Ingestion
and Interoperability

SLIDES

|nteractive Slides

DINFO DiSIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
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You You
You You You
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T
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¢“SNAPciry

4

2 - & | ~ oo e
DN and interoperabllity

When Solutions and tools for Data Ingestion and
Interoperability are needed

Overview of Snap4City Data Storage and Stack
Knowledge Base: Modelling and Setting Up
High Level Types vs Ingestion Process

Data Ingestion Strategy and Orientation
Ingestion of Points of Interest with POI Loader
Models vs Devices/Entities and Registration

Verification of Data Ingestion
« Digital Twin Data Inspector vs Data Processes Details

« My Data Dashboard Dev to assess data on Open Search
Storage

An Integrated Example for Time Series
Entities Ingestion with Data Table Loader
High Performance Ingestion via Python
FIWARE Smart Data Models on Snap4City
Ingestion of MyKPI| with Proc.Logic/ loT App
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* POI, IOT Devices, shapes,..

* FIWARE Smart Data Models, i_,“fgvj:;%""‘ il e
* |oT Device Models - =
* GIS, maps, orthomaps, WFS/WMS,
GeoTiff, calibrated heatmaps, ..
e Satellite data, any kind.. : .

« traffic flow, typical trends, ..
* \ector fields + heatmaps, ..
* trajectories, events, workflow, ..
* 3D Models, BIM, Digital Twins, ..

* OD Matrices of several kinds, ..

* Dynamic icons/pins, .. B eonggrene

* Synoptics, animations, .. _ =

e KPI, personal KPI,.. \W e Ay NS : \

* social media data, TV Stream, = T <
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My Dashboards in My Organization @ ST

Visual Development Tools CSNADicr

Tue 19 Sep 19:27:45

My Data Dashboard Dev Kibana

Wed 14 Feb 22:40:02

Jupyter2-(175) Hub - Python
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Part 4: Data Analytics
and Artificial
Intelligence

SLIDES

Interactive Slides
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Part 4:

You You You

¢VSNAPcry B

Data Analytics

Why and Where use DA, Al and XAl -> General Life Cycle,
scenario editor, monitoring and control

Data Processing: KPI, traffic, emissions, public transport quality,

From Data Analytics, DA to Artificial Intelligence, Al
List of the most relevant available DA and Al Solutions

Predictions and Anomaly detections: parking, biking, NOX,
landslide, people

Computing: Higher Level Types Data and their representations:
traffic, heatmaps, 3D

Human Behavior, Engagement, Typical Time trends, WIFI
sniffing

Using Al in main domains: Mobility and transport, traffic
optimization, Smart Energy, Smart Building,

How AI/XAl, and Life Cycle, Al/ML requirements, XAl,

Using DA, Al/XAl in Snap4City infrastructures
« Data Analytics <-> |oT App / Proc.Logic
«  MLOps, ClearML, exploiting clusters of GPU/CPU

Decision Support Systems and What-If Analysis, transport offer,
DORAM tool

Routing, Multimodal Routing, Dynamic Routing
Predictive Maintenance
Training Material
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 Artificial Intelligence usually also includes
— Code, learning and reasoning
— Semantic computing, Knowledge Bases
— Neuro-symbolic reasoning
— Decision Support Systems machine learning
— Problem solving

* Machine Learning usually includes _
— Learn without coding data science deep learning
— Predictions, decisions (classifications)
— Supervised or not
— NLP, vision, pattern recognition

* Deep Learning usually includes

— Capability to learn complex patterns on huge
amount of data

— Generative Al, continous learning, graph NN, etc.
— Specialized ML solutions

artificial
intelligence

data
analytics
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PROJECTS WORKERS AND QUEUES WoRKERS @ e
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All Experiments prueba_modelo_pp
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GP_Fine-Tuning GP_Inference 3 Jui 17 1 20l Bl
o

@ CPUUsge (vg) () GPU Usage (avg)

s pipeta 310

gposa ppiea 38 - v0

PROJECTS | All Experiments EXPERIMENTS u GLEAR\ML

+

RECENT PROJECTS

@) Sevice  serving183 DevOps GP_Fine-Tuning

@ Service  serving master ¥ o . e
48 Service serving182 - = e - -
4 Sevice  Serving 61 CPU Only

@ Inference  Serving 61 CPU Only - serve instance

@ Inference  serving183 - serve instance

RECENT EXPERIMENTS

e Moritor  serving master - statistics controller

@ Inference  Serving 61 CPU Only - triton engine

& Service serving183 0 Aug 720241533
J Mot Skype Alerts !

8 Servic ) 24120
. Montor  serving183 - statistics controller & Sevice ‘serving master Jul 1020241201 Aug

@ Inference  serving master - serve instance : RN > - serving182 Jun 62024 1014 Aug 720241533
Monitor Serving 61 CPU Only - statistics controller
h - d & service Serving 61 CPU Only Jun4 20241720 Aug 720241518

@ Inference  Serving 61 CPU Only - riton engine
@ Inference Serving 61 CPU Only - serve instance Jun 420241722 Aug 52024 11:47
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@ Inference  serving182- serve instance PR —
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Bt | eaeee | oimix ¢ SNAP/crry 52

: s https://www.snap4city.org
¢“SNAP/crry & : :
el /download/video/Snap4Cit

_”SNAP4Tech
Data Analytics on Snap4City, y- M Lo pS' M anua I‘ pdf

Machine Learning Operation "
MLOps on Snap4City via ClearML

From Snap4City:
« Development Life Cycle user manual:
> hitps://www.snapdcity.org/download/video/Snap4Tech-Development-Life-
Cycle.pdf
* See Client-Side Business Logic Widget Manual:
o https://iwww.snapdcity.org/download/video/ClientSideBusinessLogic-
WidgetManual.pdf
+ Videos and PDF of Training slides https://www snap4dcity. ora/944
* You may read the TECHNICAL OVERVIEW,
hitps://www snap4city.org/download/video/Snap4 City-PlatformOverview . pdf
hitps://www.snap4city.org
https://www .snap4solutions.org
https://www snap4indusfry.org
https://twitter.com/snap4ci
https://www.facebook.com/snap4city

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

Access Level: public
Date: 16-12-2024
Version: 0.6
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= | FIRENZE

DINF

ot
5 sl
L MO

2]
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Parts 7 & 8: API, Mobile, Business Intelligence

 Concepts and tools for using Knowledge Base, ServiceMap, API

Part 7: Exploiting  Federated Knowledge Bases and Smart City APIs
Snap4City API, and m E .

b/Mobil
veb/Mobile - Access to Protected data

Applications SDK

SLIDES You You
-Tuhe -Tuhe
Interactive Slides .

« Developing in the smart city loT/WoT context

« Smart Solutions Development Life Cycle

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

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

Part 8: Developing

Smart Applications &

Business Intelligence

Solutions « Design & Develop: user interfaces, visual tools

SLIDES You You Visual Analytic vs Data Analytics: Client Side Business Logic
Interactive Slides Intelligence

« Design and Control of Smart Applications

«  What is missing here and you can get from former course
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DINFO

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

Development Life-Cycle

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

From Snap4City:

* We suggest you to read the TECHNICAL OVERVIEW:
o https.//www.snap4city.org/download/vides /Snap4 City-

BlatformOwverview.pdf
¢ https://www.snapdcity.org
w.snapdsolutions.org

cebook.com/snapdcity
s  https:/Awww youtube com/channel /UCIACOPEbNba8f2-udvandg

Coordinator: Paclo MNesi, Paclo nesi@unifiit

DISIT Lab, hittps://www disit org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, ltaly
Phone +39-335-53468474

S,

UMNIVERSITA
DEGLI STUDI

17 | DINFO
FIRENZE o

L weohanone | TEGHLOGES LA
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How the Dashboards / Apps Exchange data (2024/3)

Smart API4Als
MLOps: CPU/GP'J clusters for Al EEEEEEEEEEEER
Data, web pages, etc. Web and Mobile Applications
. . . (Http(s), WS, ...)
Third Farties APIs, services, gateways .. EEEEEEENENEES
. ] Data (ODBC, JDBC, Mongo, ...) Dashboard Builder Dashboards
Direct storage, databases .............’ , B A

Dashboard Edltor

Dashboard - testerl4

GIS, Maps, Heatmaps, Dashboard Wizard

Traffic Flow, ODM

‘?m Data Manager

GeoS:

Entities, devices, data

. APl/ServiceMap
- u Brokers
u [
Mi roServace . I

. Microde ryices . . | g Cuz;z:‘no\:)\:;gsg)ets I
] [ | o elastic =
| | - Mi;‘OSerVi.eS %Eq;i_ : mgngoDB 5"” L M Et% p— I
] = .

v ; ; v Storage

Seveiiland SelonsW s - = Widget Collection -‘
MicroServices

Client-Side Business Logic (Visual Editing, and JavaScript)

J . J
Processing Logic/loT App (Server-Side Business Logic)
SnapA4City (C), May 2025 .
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-l PR P = ad — - = od 2dve AL
nternal and external smart City AV

Snap4City Smart City APl Docs: Swagger
User: roottooladminl, Org: DISIT 1) swagger

Role: RootAdmin, Level: 7 Advanced Smart City API

Kmdcity Web App API

Orion Broker K1-K2 Authentication API
Heatmap APl

LoGouT

= el e Advanced Smart City AP

Data Set Manager: Data Gate

ernal APl Docs: Swagger

hitps://www kmdcity. org/swaggeriextemaliascapi-openapiv3 json

< Resource M <P
e Manager: loT device registration API

SMART CITY APl WEB DOCUMENTATION

[# Development Tools = 10T device registration API
[ Web Scraping Tool Notificator API

B web scraping Toal (0n) i
B web Scraping Tool (6) Servers

B R Studio Development [ https://servicemap.disit.org/WebAppGrafolapiivl v Resource Manager AP|

jrm of & JSON document shaped conforming to a well-defined schema § Sensors AP
jevice
R Studio Development Q116 Event Logger API

R Studio Development 011

R Studio Development TF Services N Ownership API

R studio Development GFF
Data Manager AP|

(S B e | / Semvice discovery and information ‘
MicroServices from DataAnalytic Device, Broker and Value Mgmt API

ETL Development Snap4City Application API

BEEKEEEEB

Events v

ETL Development 1 Engager API

B ETL Development 2 o
# Knowledge Base Graphs | /events/ Eventsearch ‘ "

< Knowledge Base Queries User Profiler API

« Smart City API Docs: Swagger Locations v - My KPIAPI

« Internal API Docs: Swagger Snap vs Openmaint API

[ Testing API by Postman | /location/ Address and geometry search by GPS ‘ Device Groups API

& Source Code Access )

Sci-Hub Processing API
METEEETEL © Public Transport v
& Settings
" | /tpl/agencies/ Agency list
User Management and Auditing ~
Help and Contacts = | /tpl/bus-lines, (Bus)Lines list ‘
v

Documentation and Articles ~

My Profile | Jtpl/bus-routes/ (Bus)Routes list ‘ ‘

My

_ —
[

hat had been disabled ‘

https://www.km4city.org/swagger/external/index.html 5

https://www.kmdcity.org/swagger/internal/index.html
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https://www.snap4city.org/do
whload/video/ClientSideBusin
' SNAPTech essLogic-WidgetManual.pdf

Client-Side Business Logic
Widget Manual

From Snap4City:
« Ve suggest you read

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

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

PlatformOverview. pdf

slides go to https://www.snap4city.ora/577
https://www.snap4city.org
https://www.snap4solutions.org
https://www.snap4industry.org
https.//twitter.com/snap4city
https://www.facebook.com/snap4city
https://www.youtube.com/channel/UC3tAOO9EbNbasf2-udvandg

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

2) Select the sensors .
kind of interest TN

3) Drilldown onmap /'

4) The JavaScript
CSBL on Map will
send data to the bl 48
programmed -
Widgets. In this .
case, arrowed in @ sy _mnoring sation
RED

Selector
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Part 6:

Part 6: Shap4City

Platform Architecture,

Interoperability,
Management and
Deploy

SLIDES

Interactive Slides

NVERSITA - DINIFO

EGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

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

AND TECHNOLOGIES LAB

-

L

You You You You
Tubel)) \Uube)y \QTubely \ube)

“_'I L ' I I J"—f‘ ('"‘
atirorm Arcnitectt

. - — = =

a

s T & mﬁ]

¢“SNAP/crry

Ueploy

re, interop anc
Snap4City Architecture

Interoperability of Snap4City Platform

Interoperability with respect to
Hardware staff

Adding Features and Modules to
Snap4City

FIWARE and Snap4City

Snap4City vs State of the Art Solutions

Smart City planning with Snap4City
Team Support

The Role of the Living Lab Support

Snap4City Platform: Administration
Overview

Snap4Tech: Smart Solutions as a Service

Deploy Snap4Tech solutions: Docker
Based

SnapA4City (C), May 2025
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¢“SNAPiciry
Snap4City Platform

rg/drupal/sites/default/f
iles/files/Snap4City-
e - PlatformOverview.pdf

DISIT Lab, Https://www.disit.org with its Snap4City solution

Snap4City:

* Web page: Https://www.snap4city.org
*  https:/ftwitter.com/snapdcity

*  https://www facebook.com/snapdcity

Contact Person: Paolo Nesi, Paolo.nesi@unifijt

o Phone: +39-335-5668674
o Linkedin: https
o Twitter: http
c FaceBook: h

ww.linkedin.com/in/paolo-nesi-849ba51/

com/paolonesi

s facebook.com/paolo.nesi2
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How to adopt Snap4City

¢“SNAP/crry

) -'- ‘hg

On your premise Sersty

10T Applications

d’ SNAP4C|TV

Https //www. snap4C|ty org

My IOT Devices

Big Data Analytics, Artificial Intelligence

Dashboards and Apps

Smart City as a Service
* Supporting Org

* 100% Open Source Platform: Github :
* Further developments Download s

e Consulting

S e ¢YSNAP/iy on

* Etc. EUROPEAN OPEN

I!i

Snap4City (C), May 2025

> Powered by

Installation on your premise SNAP4Tech
* Dockers / Kubernetes, VM
* Different configurations

From small to scalable
Exploiting your legacy tools
Interoperable with any tool

* Publishing Appliances and Dockers and deploy * No vendor lock-in, No tech lock-in
* Training courses, docs Mixed solutions! For example:

e Start on Cloud as Smart City as a Service

Migrate on premise on the fly

SCIENCE CLOUD e Start on Cloud into a sand box

Pass to install on premise what you need
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Need to manage:

Fleet Inventory Data
Driver Information: Personal and professional details of drivers
Trip Data: Historical and real-time information about trips taken by fleet vehicles

Telematics Data: Real-time location tracking, speed, acceleration, braking, engine diagnostics, and other sensor
readings from onboard telematics devices

Maintenance Records: Documentation of scheduled and unscheduled maintenance activities, repairs, and
replacements performed on fleet vehicles

Incident Reports: Information about accidents, near-misses, violations, and other incidents involving fleet vehicles.

Customer Feedback: Input from customers regarding their experience with the fleet, including satisfaction ratings,
comments, and suggestions

By ingesting and analyzing these data types, Snap4City can:
— deliver actionable insights
— automate workflows
— empower fleet managers to make informed decisions
— Provide Routing, Predictions, Suggestions, Early warning on different aspects exploiting Al
— Monitor in operation day by day estimating KPIs

Snap4City (C), March 2025
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eShare in a Snap features
+  Control platform for operators https://www.snap4city.org/drupal/node/1004

_ User management and authorization https://wwvy.snap4crty.orgfs:lgyynIoacI/V|deo/SOLUTION-car-
—  Fleet management sharing-pooling-2024 v02.pdf

— Requests management
— Pool creation via automatic suggestions

d . snant Dettagli Veicolo
* Mobile app for final users ey oy
* Monitoring vechicles: gps, status, on/off activation, KM, fuel/battery level, .... e = |
* Business models: sharing, pooling N /
* Integrated Information = o Gestione Prenctazioi Con Poo S '
S oo by oidlos ete e e TEY TP
— parking = - == = = === |
— Routing and public transport information and timetable - Rl ol “ - R
— Notifications to the users, to a set of conditions : e S
— Collection and management of feedbacks ° o —m— 4 | i ‘
* Etc. etc. other information can be added as well A ‘\f;\
1 P\
= 2 e \
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1. Fleet management use case

CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE

* Mobility and Transport Operation and Plan
« CN-MOST: eShare in a Snap

£ sNApd Gestione Prenotazioni Con Pool
LT )| [ | =
e TR M e e e
] Pl
o]
]
Veicoli disponibili
© Cwge St Sl P4 corve prec edens Poat wetan Cta
-
2 v
- v
|
!
° ’i* ¢
[+] Ok_.:Q
https://platform3.snap4.eu/dashboardSmartCity/view/Gea.php?iddasboard=MQ== g - ==

. ‘ ‘ ‘ = ’ “ 7 ‘
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Snap4Waste - Planning

1. Fleet management use case

* Fleet of Truck for Smart Waste use cases

* Routes planner according to different scenarious
and parameters

* Truck auto assigment according to truck capabilities

e Guided routing for truck drivers

* Fleet simulator and real time monitoring

Truck: Undefined - 2025-03-04

nnnnnnn
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1. Fleet management use case

« ACS: Administrative tool for KPl monitoring

5= acs ACSTotalKPI

User: Keratsini - Franchise: AAZ Fi17en 174230 WED  Yals

% A}

USER: AG. PARASKEFI - FRANCHISE: AAH

117 Jan 17:38:06

s oo

* Powered by

SNAP4Tech

https://platform?2.snap4.eu/dashboardSmartCity/view/newTheme.php?iddasboard=MzY=
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2. Connected rooms/cabinets
Connected rooms/cabinets for

— remote monitoring and

— early alarming from different remote sensors
* temp, humidity, other.. flooding,
» water leakage, etc..
— If do you intend distributors of goods there are specific solutions to which we
can interface for:
e |oT-Based Temperature & Humidity Monitoring
* Hygiene & Compliance Monitoring
e Predictive Maintencance and Energy Efficiency
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2. Connected rooms/cabinets
ICT Assets Control: CUNEO Municipali

Monitoraggio Dettagliato
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Citta di Cuneo

* Cabinets

e Switches

e UPS

* TV Cameras
* Etc. etc.

Manage the status, tickets,
notifications

Monitoraggio Generale

SwireH?
VALUE NAME 17201528

‘e <
‘ s wen o 4 .,-»“\1?’ I
A0 BRI ?"i ¢

v it
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—
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2. Connected rooms/cabinets CAPELON
Smart Energy Mng: Capelon (Sweden)

e Cabinets (energy
, _ consumption)
= ¢vsNAPAary Cabinets On Stockholm By Capelon Tue31 0ct226317 W@ . ]
S ————— * Luminaries status

12 e Ve 88 Manage the status, notifications
‘ =\ inSm bl
HELSINGBORG H22 DEMO - C3PO-NEWGUI -
Time Trend Tue 3 May 22:27:27
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2. Connected rooms/cabinets
Smart Light Operation and Plan: Merano Municipality

* Monitoring and management of 1009 smart light controllerns
e 70 Cabinets on street: monitoring and controlling
e 50 Traffic sensors

Stadtwerke Meran
ASM Merano

MA

wwwwwwwwwwww

* Luminaries profiles programming and command (unicast and multicast) m———

* Monitoring and control the service operation

* Monitoraggio e Controllo dello stato del servizio \8

* Notifications A\

* Inthe next: E—
* implementation of the TAI (Traffic Adaptive Installation) @ .- — L - - -
 Mobile app for workers on street LR

MN o - o

> Powered by
¢ SNOAEATech

+ Powered by
C*SNAP4Tech
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2. Connected rooms/cabinets

S. Verdiana, DIDA Data 2 - Newgui2

* Rooms/Buidings

e Digital Twin of the rooms
connected with real time data:

* BIM representation (3D) connected
with realt time data

* Indoor environmental data (CO2,
Lux, Temperature, Wall ‘
temperature, Humidity, Irradiation, o
y) —

* Energy consumption

__________________

Mon 9 Oct 09:14:04

e Cooling/Heating consumption ...

e Data center monitoring (with s
more that 40 different sensors) [/ oK/

Snap4City (C), December 2023

DIDA DATA 2 - NEWGUI

o= o] m—-—
T VALE NAME:

DataCenter gas and smoke
(mobile)

»»»»»

o
3 Previous
| o= Gl _ Geidwm @ O |

e
sas

%8 = =
Js Mar o800 %00 7. Mar

Ges3 (@)  GesSidy) () © |
22

249 = e
s Proviass

e cx >

SNAP/
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European
Commission

Control energy staff features
ISPRA JRC Security Operation Center (EC)

Ispra Site, Buidings And Services ~aeien s ISPRA JRC is a military fenced area with more than 300
Building

Joint Research Centre

Presence monitoring in buildings, floor, areas
Parking monitoring
* Energy consumption (Heating/Cooling systems)

Ispra Floor, Zone And Room Details FSO1841SI W@

Fioor PT of Bullding 58A
- 23, 6:3002 PM
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2. Other real time monitoring for early warning solutions

GENOTILAB: Smart production process control in
a critical infrastructure ALTAR,

* Any chemical measure from the Quality

Lab analysis
* 500 measures per day 575 4~ - T
 Years of work < @ ‘

Prodotta VO8CFEROPOT - R 950 ID Campione R980 del 19/01/2025 16:23

A Gestione Utenti

Cliente:

COLOUR, Colore APHA, 63 [APHA] max | =
50
DEN, densita a 25°C, 1.25 [Kg/L]
701 . o . . TITCL, Tenore in Cloro come Cl, 51.1 [% |
w/w]
Authomatic notification system managing il 5
= Motivazione: Notifica informativa
the status, tickets. : et
Prodotto ESSECHLORS2 - $4305 5,
del 14/02/2022 19:10
e Titola come HC s ASPECT, ASPETTO, LIMPIDO

- — : - | - ) COLOUR, Colore APHA, 63 [APHA] max | .
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Analisi % ° S|ng|e w/w]
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Titolo come Fe3+

TrECLS
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2. Other real time monitoring for early warning solutions

SNAP/

ENEL X: Energy Management er]e )(

Green and Data Driven District @ MIND

Aggregated KPI  JuicoPark  SmartPole  CityAnalytics

enel x

Real time monitoring of energy consumption el sl Moo

JuicePark [ 2993|kwh | Average daily presence 9845.3 L
y . Vehicle counted 18111
SmartPole 111|kWh| Average Milan resident 157 —
over visitors 1.57|| People aggregation 50|
L} 1{
° 'WiFi sessions daily peak SOS events to date Vehicle charging sessions to date
1| SmartPol: t:
Max connected devices | 7| me © requests EV car ! 81

JuicePark requests

 Recharging stations for cars o
* Recharging stations for bikes SRt ey e
* People counting from WiFi

* Video analysis for car and people counting Green a0 Dt Drven DSt @ NG

enel x¢

 SOS/Emergency devices status et

Videoanalysis

eBike [ 7

il

*snapd

—
(] (] People counted todate: [z
. K P I Peopie sggregation dady: [ 0] eBike
S monitoring it e e
Vehicle counted dally. 8 Number of sessions to date:
Green and Data Driven District @ MIND = . B3
Aggregated KPI  JuicePark  SmartPole  CityAnalytics Power meter = o
Daily energy consumed: [ 377 ] Last charger session: [ 119700 1608
A7 Energy consumed to date: Emergency
enel x e S
Enel X Juice Park Erergy produeod todte [T SO roquost daiy

L

.I d WiFi p————< AED requests to date:
Detailed KPIs o b of comnec AED requests to dally

ovicen v s o :
Houryaversge connacted ,

Videoanalysis
Vehicle parked daily:

Vehicle parked to date- — Eg\se;iz:z - —l
Vehicle count daily: L
Vehicle count to date: _505 request daily: [
Power meter EV charged

Energy produced dally: [
|Energy produced to date: [
WiFi

Max number of connected
devices in the last day:

Hourly average connected
devices. os)

Number of sessions daily: -
Number of sessions todate: | 81]
Total Energy consumed:  §2402 64 JWh
Average energy consumed: [1017 32 |kWh
Last charger session: [ 302023 108
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* 3. Asensor based solution where the areas that Municipalities
— Environment: Air quality, any pollutant, any aerosol, etc.

— Costal erosion, landslide, UV, see conditions, etc.

— water today (such as grass fields/plots, other plants, etc) to be able to
* sense enough humidity or rain and
» stop/delay the automatic watering for a few days.

e Solutions for sensing: Smart gardening
— Thousands of sensors from Libelium to Amazon, to full solutions which can be
exploited and integrated on Snap4City tech
 Smart Irrigation Systems for Water Efficiency

* Al-Powered Plant Health Monitoring
» Al for strategic garden planning
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3. Sensor based solutlons in Snap4city

S. Verdiana, DIDA Data 2 - Newgui2

* Rooms/Buidings SNAP!

* Digital Twin of therooms |
connected with real time data:

* BIM representation (3D) connected
with real time data

* Indoor environmental data (CO2,
Lux, Temperature, Wall
temperature, Humidity, Irradiation,

0)

* Energy consumption : _
* Cooling/Heating consumption ... R SIS A ™| o= e

* Data center monitoring (with —_— S
more that 40 different sensors) [/ ={ /)" ={ /}: = A=

____________________________

DIDA DATA 2 - NEWGUI

* Accessible from mobile and PC =~ === g o] P ———
5 E e — ] . = ‘ _ ‘e om0 w0 Q }
....... s 3’ 1 . 1 _ ‘ 2 A -
k - /', — -Zl@;: ) @ o
n b 98 = s

Snap4City (C), December 2023 : ' |



Sensor based solutions in Snap4city

* Ingestion of:

* Production lines monitoring (more than 300
different variables via OPC-UA)

* Administrtive Data from AS400
* Cost of energy (from National entity)
* Production capability and storage

* Results: Production Optimization and
predictions

e Predictive Maintenance

* Environment monitoring via drones for
contamination detections (leaks of
dangerous fluids)

* Synoptics

vy

\d

'

T3 a

Snap4City (C), December 2023
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4. Energy companies want early warnings from their customers

(households, companies) with

— tanks with petrol for central heating.
* to be proactive and when the tank level is below a threshold to get on their dashboards
notifications so that they inform their customers and proactively to propose a new tank

fill.
e Solutions for sensing:

— https://www.madisonco.com/fuels-oils
— https://www.holykell.com/products/Fuel Level Sensor With Submersible T
vpe For Fuel Tank In Model HPT604-LT.html

— https://www.centretank.com/products/types/fuel-tank-gauges/heating-oil-
tank-gauges

Snap4City (C), March 2025
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. ENnergy companies want earily warnings
Fuel Tank Monitoring and Control with Snap4City

1. Integration of loT Devices for accurate monitoring (Leaks,
theft, inefficiency)

— Level Sensors: Real-time fuel quantity measurement
— Temperature Gauges: Ensuring safe storage temperatures

2. Data Collection and Analysis
3. Al powered solutions in Snap4City: —_—
— Advanced analytics for trend identification and forecasting i e

a= (mobile)

— Predictive Maintenance and Demand Forecasting
— Preventative alerts for maintenance needs
— Optimizing refueling schedules based on usage patterns
— Security and Alerts
* Anomaly detection for immediate response

* Secure notifications for unauthorized access attempts o E e —
* Enhanced operational efficiency % iU o TR —
* Improved safety and reduced environmental impact S

Snap4City (C), March 2025 150



European
Commission

Control energy staff features
ISPRA JRC Security Operation Center (EC)

Ispra Site, Buidings And Services ~aeien s ISPRA JRC is a military fenced area with more than 300
Building

Joint Research Centre

Presence monitoring in buildings, floor, areas
Parking
* Energy consumption (Heating/Cooling systems)

Ispra Floor, Zone And Room Details FSO1841SI W@

Fioor PT of Bullding 58A
- 3,6:3002 PM

Building 27B Trends

am @ Cccupancy Weekly Time Trend Compare
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Control energy staff features
ICT Assets Control: CUNEO Municipality |
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Control energy staff features CAPELON
Smart Energy Mng: Capelon (Sweden)

e Cabinets
* Luminaries status

= ¢Ysnapdary Cabinets On Stockholm By Capelon Tue31 0ct 22:53:17 @@
Sl . T Manage the status, notifications
12 Time Trend )
O
4 ‘\ 3
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Control energy staff features
Smart Light Operation and Plan: Merano Municipality

* Monitoring and management of 1009 smart light controllerns
e 70 Cabinets on street
e 50 Traffic sensors

Stadtwerke Meran
ASM Merano

* Luminaries profiles programming and command (unicast and multicast) o
 Monitoring and control the service operation = b
 Monitoraggio e Controllo dello stato del servizio
 Notifications BRS8N \ N\
N |I1 the next: R = :::.'...m o
* implementation of the TAI (Traffic Adaptive Installation) e L e e - '
 Mobile app for workers on street
m e s b
: - T . ) - @ V‘.i .4..‘,.. wwwwww e | popsniene ”37 ::;L ::“7 .,....,,‘ 75.:7 = [ sudio B
7 \ %, E
sRABTaa S SNAPTach
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* 5. The same as 4 but with Gas bottles installed by energy companies
in restaurants, in hotels, etc.

— want early warnings from their customers (households, companies) with

— @Gas bottles

* to be proactive and when they are below a threshold to get on their dashboards

notifications so that they inform their customers and proactively to propose a new tank
fill.

e Solutions for sensing, non invasive via sonar:
— https://www.thincke.com/product/gas-cylinder-level-sensor/
— https://pulsasensors.com/
— https://mopeka.com/

Snap4City (C), March 2025 155


https://www.thincke.com/product/gas-cylinder-level-sensor/
https://pulsasensors.com/
https://mopeka.com/

Mobility

Goals

Details




100%
OPEN
OURCE l

Powered by

Ve

& FILARE

FREE
TRIAL

PEN Test
Passed

BPHAEU GDPR
'?,/.' COMPLIANT

¢“SNAP/

Appliances and Dockers

Installations

“3  SciEce cLoun

=S

Node-RED

@roundation
EQ15

digital ecosystem

<X

NVIDIA.

AT

@ga puven | DINFO | DisiT | @8 D' 'tal T - S I t' f S ta' b'l'
@D i | oee | BRE- CSNAPdery B igital ITwin Solutions for Sustainability

OPERATION AND PLAN - CONTROL ROOMS - DECISION SUPPORT SYSTEMS - WHAT-IF ANALYSIS - OPTIMIZATION - APPLICATIONS
» DEVELOMENT ENVIRONMENT

= « LIVING LABS

= GUI CUSTOM STYLES

» FULL APPLICATIONS, DASHBOARDS
AND VIEWS

SMART ENERGY AND ENVIRONMENT AND CITY USER’S SERVICES AND AND METHODOLOGY
HORIZONTAL Al PLATFORM
MOBIRLY 4D IRANSEORT SMART BUILDING WASTE MANAGEMENT TOURISM MANAGEMENT "T’:‘Sm:-NPc:‘ggS:xiﬂsﬂ'NGr ML, Al, HPC

= MOBILE APPS

VISUAL ANALYTICS - SYNOPTICS - GRAPHICAL WIDGETS - ANALYTICS - BUSINESS INTELLIGENCE - SIMULATIONS

B e me | 2
R i B 5 N
e Ko d - — o

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

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

-3

. - |l $
VISUAL PROGRAMMING, ADAPTERS

i ot
BIG DATA ANALYTICS, ARTIFICIAL INTELLIGENCE

o & om o .(.“ o ’ .ﬁ

EXPERT SYSTEM, KNOWLEDGE BASE

SEMANTIC REASONING DATA FLOWS, WORKFLOWS
SMART DATA MODEL EXPLAINABLE Al, MACHINE LEARNING, GENERATIVE Al PARALLEL DISTRIBUTED PROCESSING
10T DEVICE MODELS, STORAGE OPERATIVE RESEARCH, STATISTICS DATA DRIVEN

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




UNIVERSITA DISIT
DEGLI STUDI gle"l‘”NTEDIo DISTRIBUTED SYSTEMS
FIRENZE | 0&tRFSkuazione | TECHNOLOGIES LaB

* Goals: VIO ‘ / rf“ 19P0 't

e Decongestion, Decarbonlzat|on, costs reductlons
* 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 50 o |
time for tramways A | '

* 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, ..

* Mobile App: final users and operators
— Info Mobility, traffic reconstruction, charging, participation,
— Parking, payments, overparking, fine reporting, ..
* Participatory: problem reporting, ticketing, etc. M .
* Data Integration of any kind: env, weather. Tickets, Rresenges, bQY, sat, etc. e
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* Goals:
* Decongestion
* Decarbonization
* 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
e Optimization of transportation offers wrt multimodal mobility demand
« Algorithms and computational solutions, see next slide
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Tools for Mobility and Transport ozas

Optimisation of viability of an area for reducing congestion, waiting time, stops
*  Optimisation of Traffic Light Plans, synchronization, in an area for reducing congestion, waiting time, stops
* Predictions for: traffic flow, smart parking, smart bike sharing, people flows, etc. (ML, DL)
* What if analysis: routing, traffic flow, demand vs offer, pollutant, etc. (Simulation + ML)
* Traffic flow reconstruction from sensors and other sources (simulation + ML)
*  Public Transportation: Ingestion and modelling of GTFS, Transmodel, NeTEx, etc. (DP)
* Analysis of the demand mobility vs offer transport of according to public transportation and multiple
data sources (Simulation)
* Assessing quality of public transportation (analysis)
* Accidents heatmaps, anomaly detection (analysis, ML)
* Road light controlled by traffic conditions
* Tracking fleets, people, via devices: OBU, OBD2, mobile apps, etc. (DP)
*  Routing and multimodal routing (multistop travel planning), constrained routing, dynamic routing (DA)
e  Computing Origin Destination Matrices from different kind of data (analysis, DP, DP)
* Computing typical trajectories on the basis of tracks (analysis, ML)
* Fleet management, monitoring, booking, allocation, maintenance
* Computing Messages for Connected drive (DP)
* Slow and Fast Mobility 15 Minute City Indexes (analysis, DP, ...ML)
*  Computing and comparing traffic flow on devices and at the city border (analysis)
* Typical time trends for traffic flow and loT Time series. (analysis, ML)
* Impact of COVID-19 on mobility and transport
*  Computing SUMI, PUMS, etc. (mainly DP)
* Definition of Scenarios: traffic, road graph, conditions, etc.
* Etc.
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* Making decision on mobility
and transport solutions =2
what if analysis

* Controlling pollution

* Dynamic Routing for
Firebrigade, Ambulances,
general public

* Planning Public
Transportation routing
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* Making decision on mobility
and transport solutions =2
what if analysis

* Controlling pollution

* Dynamic Routing for
Firebrigade, Ambulances,
general public

13 fooi

3 2

* Planning Public

Transportation routing
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— Traffic Flow reconstruction
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Deep Learning for Short-Term Prediction of Y P
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E. Collini, P. Nesi and G. Pantaleo, "Deep Learning for Short-Term Prediction of Available Bikes on Bike-Sharing Stations," in IEEE
Access, vol. 9, pp. 124337-124347, 2021, doi: 10.1109/ACCESS.2021.3110794.
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o Change in the graph structure of the city Tra |(+: F oW /

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
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prescriptive

o Digital Twin

o More detail in the context integrated data ROUtl N
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What-if Analysis on Pub Transport
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 Simulation / analysis of Mobility Demand wrt Transportation Offer

* Definition of scenarious impact on

 Traffic, Pollutant, parking, public transport, private flows, etc.
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https://www.snap4city.org/1015
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[rartic Light Plan Optimisation, Digital Twin

 Match Multiple Objectives and Synchronization:

— public and private traffic, tramway priority
— Micro and Macro Scales MDSI'

CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE

— Al: Genetic Algorithms, Reinforced Learning
* Fixed and Actuated Cycles
e 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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 |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 IVID sy

. Li m iti n g t h e n u m b e r Of C h a n ges CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE
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AND TECHNOLOGIES LAB CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE

UNIVERSITA DINFO 7 X ST
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Case max 4 changes KPI estimation on the best solution Travel Time [s] PathA | PathB | PathC | PathD | Total
Optimization Target Traffic State Fuel COo2 _ _ Time
Optim 4 Traffic State 01.341-21%  17.964 128536 Original Scenario 183.2 59.6 809 | 1325 | 4564
Optim 6 CO2 92.859 10.192 127876 -23% |-2pum S Fuel 898 gl-2 W 57,7 o' s @RRZANERY
Original 115.475 75 680 165822 Optim 6 CO2 89.5 53.2 58.4 100.1 301.3

-51% -14% -28% -28%

Snap4City (C), May 2025 188



UNIVERSITA
DEGLI STUDI DINFO

+ ..mg
DIF’APTIMENTl ) DI DISTRIBUTED S‘(STETVI“- AND m
FIRENZE KR IR SNAPicity g
DELL INFORMA._IONE DISTRIBUTED DATA INTELLI(wENfJE IRA ) &
AND TECHNOLOGIES LA|

l Illlll = ‘"l"|‘ s B -l:,l ll

sl).

o

v —
0

12 1i] ;

Iil sim
4““1' =
.nnnnm
MEET A CAR- -SHARING
7™ € 4 4POOLINR

FROM CITY
DASHBOARD TO
APPLICATIONS

W TO ADOPT

! \PACITY, AND
DALY R ROADMAP
KNOW

SNAPACITY THE
VIEW OF THE
ADMINISTRATORS

“!H

s

X
iy
V)

AR AT
NSO

N



CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE
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and Container ID Reco

_

s

* Managing Gates to Salerno Port
e Gates: in/out

* Recognition and decoding
fes 11 — BIC code: TSSU 204006
— 1SO code: 22G1

— Seal status: on/off

— Multinational Plate: 74-0771
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UNIVERSITA DISIT
DEGLI STUDI IRR!I”NTEDIO DISTRIBUTED SYSTEMS
FIRENZE | S&ENSfazione | TECANOLOGIES Las

IJ.' “ r_. v PP = B r) J 4 -
wa: GItY ENergy and Bulldings
* 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 Va
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, .. B T
* Participatory: problem reporting, ticketing, etc.
* Integration of any kind SnapaCity (C), May 2025 197




s | DINFO DISIT d’
hE | B | e | s SNAPicity &
Soals: Energy Domain (2024/8)

* Energy consumption reduction, increment of ef |C|ency, sustainability
* accessibility to services Ty NG 7
Solutions for Operation (monitoring, managing, mobile apps, digital signages, control f:f “ Waea " e
rooms) o vl e o 10N
* Monitoring energy consumption (heating, cooling, prod.,..), conditions, charging
stations, etc.
* Managing Smart Light for city: dimering, programming, traffic control,
controllers, legacy, etc.
» Early detection/warning, alarm, of critical conditions
 Managing smart services: cabinets, lockers, etc.
* Production of suggestions, nudging
* Global and local 3D/2D representations of area and buildings
* Managing Communities of Energy, certification via Blockchain
 Computing predictions of any kind
Solutions for Planning (optimization and what-if analysis)
* Reduction of energy costs, via optimization
* I|dentification of roofs with better orientation
* Optimization of battery storage size for PV plants
 Community of Energy planning and viability
Algorithms and computational solutions, see next slide

llm?
4— s 0 E
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Tools: Energy Domain ozas)

Monitoring Energy Consumption in single building, area
and per zone

Smart Light management, unicast and multi cast
management, smart light controlled by traffic flow data
Monitoring Energy provisioning on recharging station
Matching Energy consumption with respect to the actual
usage

Computing Roof orientation for Photovoltaic installations
Optimisation of Photovoltaicc installations to identify the
best parameters of size and storage

Collecting and managing Communities of Energy
Computing KPI

Etc.

90 0% 0
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Energy monitoring and business intelligence

Green and Data Driven District

CcSNAPdmnusmv

Aggregated KPI

JuicePark  SmartPole

CityAnalytics

Energy produced to date

JuicePark Ij]kWh

SmartPole |27.341 [kWh

CityAnalytics insight

Average daily people [9845.3

Average Milan resident
over tourist ratio m

Videoanalysis - KPI to date

[ 9]

Vehicle counted 520

People aggregation [ 0]

People counted

WiFi sessions daily peak

SOS events to date

SmartPole requests
Max connected devices [j q EI
JuicePark requests E
AED requests @
Juice Park Smart Pole
Detailed KPls Detailed KPIs
Privacy Policy Cookies Policy Terms and Conditions
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Vehicle charging sessions to date

EV car 0

(|

Thu 21 Apr 10:48:31
Charging Statios

m

SOS - Last button us.-(5m)

Power Meter - Energy Consumed

o KWh

B &
7 # 29/03/2022 11:48 q ‘
.
- Number of Total Ses... %00 2000 21 Ap 0400 08:00 ‘
smart pole o e ——
2 KW/h o
Video Analysis o
People Counts (hourly) Deuple in Forbidden Area(ir) People Aggregation  (ix] ) 2000 21 Apr 0800

wr conn«:uonspefDay

longinZoneCount lotsObjectsCount

events detec_

21/04/202210:48

Last Event ()|
21/04/202210:47
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Energy monitoring and business intelligence

Green and Data Driven District @ MIND

Aggregated KPI  JuicePark ~ SmartPole  CityAnalytics
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Green and Data Driven District

C“:SNANmnusmv

Aggregated KPl  JuicePark  SmartPole  CityAnalytics

Enel X Smart Pole
Detailed KPIs

Videocanalysis

People counted daily:

People counted to date: R ——
People aggregation daily: Q eBike

Pecple aggregation to date: [] Daily number of sessions: 0
Vehicle counted daily: ] Number of sessions to date: 0
Vehicle counted to date: 21 Total Energy consumed: [
Power meter Average energy consumed: [ 0],
Daily energy consumed: howh Last charger session:| 17/06/2022 11:26]
Energy consumed to date: m Emergency

Daily energy produced: n SOS requests to date: 9
Energy produced to date: SOS request daily: C_d
WiFi AED requests to date: o
Max number of comected  —] AED requests to daily: Cd
devices in the last day:

Hourl cted

o encome

Privacy Policy ~ Cookies Policy  Terms and Conditions

¥ snapd

Green and Data Driven District

Detailed KPIs

Videoanalysis

Aggregated KP|

JuicePark

Vehicle parked daily:
Vehicle parked to date:
Vehicle count daily:
Vehicle count to date:
Power meter
Energy consumed daily: E'kWh
Energy consumed to date:ljlkmx
Energy produced daily: Elk\"‘h
Energy produced to date:ljlk\\m
WiFi

Max number of connected
devices in the last day:

Hourly average connected
devices:

[

SmartPole

CityAnalytics

Emergency
SOS Requests to date:
SOS request daily:

EV charged

Number of sessions daily:
Number of sessions to date:
Total Energy consumed:
Average energy consumed:

Lastchargersession:[ 0]
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Snap4Building Domain oz

* Goals: R
* increase efficiency, cost reduction, sustainability )
» Accessibility to services, Security/Safety

e Solutions for Operation (monitoring, managing, mobile apps,

CNA NN A A i

digital signages, control rooms) : .
* Monitoring: usage, energy, environmental conditions, people
flows, services, etc. T ||k

 Early detection/warning, alarm, of critical conditions,
notifications, decision support
* Production of suggestions/prescriptions, nudging
* Managing smart services: cabinets, dispenser, lockers, etc.
* Global and local 3D/2D representations of area and buildings
* Integration with Video Management Systems
 Computing predictions of any kind
 Solutions for Planning (optimization and what-if analysis)
e Reduction of energy costs via optimization
* Algorithms and computational solutions, see next slide D e
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Smart Buildings, Snap4Bulilding ozas)
* Digital Twin for monitor, control and manage distributed DIDA DATA 2 - NEWGU!
infrastructures FURA A A A
« 2D/3D representations of the whole set of buildings, BIM

modeling

e Entities (building, floors, rooms, parking, charging
stations, gates, etc.) with their shapes and descriptors, :
and data monitoring the allocation to office, meeting, WITETITTTT | e
cafeteria, storage, stairs, elevator, etc.

* Monitoring and computing KPIs on real time for

 energy consumed or produced (hot/cold), parking,
logistic, presences, cleaning, air quality, departments,
subareas, maintenance, etc.

 allocation/designation, dispositions, heating, cooling,
temperature, equipment, etc.

e grouped in Zones

wwwww

Snap4City (C), May 2025 209



NIVERSITA
EGLI STUDI DINFO

DIPARTIMENTO DI DISTRIBUTED SYSTEMS H Kma[ciTy
IRENZE | Nescnenia AND INTERNET ITe Ve
DELL'INFORMAZIONE | TECHNOLOGIES LAB - 0N

U‘M

Mon 23 Oct 12:42:28 1)

Building / Floor / Parking:

All/ Single Building:
All v

ISPRA Site

Variable:

Popup on Shape Click
v

Date Observed: 10/23/2023, 12:30:01 PM
Capacity: 2936 #

Allocation: 1995 #

Occupancy: 883 #

« DAC:-941 #

/ « DOA:-1112 #

Occupancy i : % 1 : DOC: -2033 #

PAC: 67.95 %
Number POA: 4426 %
i - : 44, ¢
-0 | ‘ L e : . POC: 30,07 %
50-100 3 f Energy Hot: 4473978 kWh
25-50 < ¥ 5 . Energy Cold: 916361 kWh
A 10-25 3 $ 22 Power Hot: 36 kW
-010 = Dowar Cald: 01 AW
Building 27B Trends OSSR O
P R — o ceuspaney Weekty Time Trend Sompare PR ence g
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£ pEOSY, e P B\ g O O f M fo=m .
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Prrcentugs Per Zones - Monthiy Time Trend Comparizon

o
el ANARA R

HeatPowsr 8m  HeatEnergy Sm  Energy Trends
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Ispra Floor, Zone And Room Details Fri 6 Oct 18:41:54

ISPRA JRC Site

Floor PT of Buill

Date Observed: 10/6/2023, 6:30:02 PM
Capacity: 37
Allocation: 31
Occupancy: 1
o DAC: -6#

DOA: -30#

DOC: -36#

PAC: 83.78%

POA: 3.23%

POC: 2.7%

Select a Zone metric: IR

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 Sjt{an temp: 23.92°C

| O WA

3.0a 40a 500 60 100

Mon 9 Oct 13:51:30 [ -]

Capacity - Allocation - Occupancy

“

4 ~ I M il B p M
SO AR MM A TR A RK LA

®Zo0eA-POA 4 ZoneA-POC  ZomA-PAC  wZonwB-POA  WZowB-POC & ZonsB-PAC

Occupancy Per Zones - Monthly Time Trend Comparison Stacked

SnapA4City (C), May 2025



UNIVERSITA
DEGLI STUDI DINFO ‘ = andh 1P : kv a Ty

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

INGEGNERIA INTERNET TECHNOLOGIES LAB ) ) o€

DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE "= "0 & B0 e © 4 » o g @ = 5‘:;%
AND TECHNOLOGIES LAB

Wed 1 Nov 11:03:31

Building ID: _
m

Variable:
[ BUILDINGUNIFI_BIOMEDICA
Popup on Shape Click DETAILS| DESCRIPTION| ~RTDATA
v Last update: y
w" Value | f Patologia
E 160 (R - — . n = . © ONcali ; Date Observed: 1/11/2023, 10:11:01
: i . - = . C 3 o Capacity: 160 #
allocation 150 | ) § N § y i ! Allocation: 150 #
E g A i ‘ ) Occupancy: 125 #
DAC: 100 #
Keep data on target widget(s) after popup close: O i o €r, 2L EEA
fi ino DOC: 80 #
PAC:80 %
' POA: %
Medicina -
del Lavoro POC: 60 %
Energy Hot: 160 kWh
Energy Cold: 140 kWh
Power Hot: 24 kW
Power Cold: kW
Outdoor Temperature: 19 °C

occupancy 125

Occupancy = = == - o
N.umber Campus

Energy Prodction 1m Energy Production Weekly Trend

17.8 A
o | O

0
26.

Privacy Policy  Cookies Policy Terms and Conditions  Contact us s ” ; ‘wb.,,,.
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¢“SNAP/

Appliances and Dockers

Installations

“3  SciEce cLoun

=S

Node-RED

@roundation
EQ15

digital ecosystem

<X

NVIDIA.

SMART ENERGY AND
HORIZONTAL Al PLATFORM [l MOBILITY AND TRANSPORT SMARTBUILDING

AT

@ga puven | DINFO | DisiT | @8 D' 'tal T - S I t' f S ta' b'l'
@D i | oee | BRE- CSNAPdery B igital ITwin Solutions for Sustainability

OPERATION AND PLAN - CONTROL ROOMS - DECISION SUPPORT SYSTEMS - WHAT-IF ANALYSIS - OPTIMIZATION - APPLICATIONS
» DEVELOMENT ENVIRONMENT

ENVIRONMENT AND CITY USER’S SERVICES AND AND METHODOLOGY
WASTE MANAGEMENT TOURISM MANAGEMENT + VISUAL PROGRAMMING, ML, Al, HPC
—— « TRAINING COURSES
+ LIVING LABS

= GUI CUSTOM STYLES

» FULL APPLICATIONS, DASHBOARDS
AND VIEWS

= MOBILE APPS

VISUAL ANALYTICS - SYNOPTICS - GRAPHICAL WIDGETS - ANALYTICS - BUSINESS INTELLIGENCE - SIMULATIONS

B e me | 2
R i B 5 N
e Ko d - — o

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

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

-3

. - |l $
VISUAL PROGRAMMING, ADAPTERS

i ot
BIG DATA ANALYTICS, ARTIFICIAL INTELLIGENCE

o & om o .(.“ o ’ .ﬁ

EXPERT SYSTEM, KNOWLEDGE BASE

SEMANTIC REASONING DATA FLOWS, WORKFLOWS
SMART DATA MODEL EXPLAINABLE Al, MACHINE LEARNING, GENERATIVE Al PARALLEL DISTRIBUTED PROCESSING
10T DEVICE MODELS, STORAGE OPERATIVE RESEARCH, STATISTICS DATA DRIVEN

FULL INTEROPERABILITY, ANY: DATA, BROKERS, NETWORKS AND VERTICALS
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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 prescriptions:
— Monitoring, long and short-term predictions, warning for:
* GHG, missions, pollutants, aerosol, chemical plants analysis
— Traffic Flow impact emissions, predictions
— Sea conditions, UV conditions, etc.

Land slide prediction warning
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, ..

SnapA4City (C), May 2025
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Enwronment waste, land, etc., doma|n<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

Snap4City (C), May 2025 217
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Tools: Environment, waste, land, oz

* Pollutant Predictions: short, long and very long term European Commission KPls
« NOX, PM10, PM2.5 pollution on the basis of traffic flow, 48 hours (ML, Al,
DL)
 Cumulated NO2 average over year (ML, Al, DL)
* Computation of CO2 on the basis of traffic flows (DP), computing emission
factor (DA)
* each road for each time slot of the day
* Prediction of MicroClimate conditions for diffusion (ML, Al)
* NO2, PM10, PM2.5, etc.
* Prediction of landslides, 24 hours in advance (Al, DL)
» prediction of waste collection, & optimisation of schedule and paths (DP, ML)
* Heatmaps production dense data interpolation (DP) for
* Weather conditions: temperature, humidity, wind, DEW
e Pollutants and Aerosol: NO, NO2, CO2, PM10, PM2.5, etc.
* Impact of COVID-19 on Environmental aspects (DP)
 Computing SDG, SUMI, SUMP, .. (mainly DP)
* Etc.

Snap4City (C), May 2025 218



Environment and Quality of Life ¢ SNAPLcry

Air Quality Predictions

 Multiple Domain Data
e Traffic Flow data, Pollutant: NOX, CO2, |i

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

* Multiple Decision Makers
e Pollutant Predictions: NOX, NO2, ..
* City officers, energy industries L B RC
* Dashboards, What-IF analysis ZE | e ioo
> Traffic FlOW ReconStrUCtion :. 222(5) Air Quality Directive WHOguidelines
e Historical and Real Time data i Ea 0 Iutant Averagigprind s Commens ccet,., gtle ;
() Bi”ions Of Data (?) - =121651150 \PM — — “: —- 3 (3 days/year)
- Y Q 25 year Targetvalue, 25 pg/m .Lvali _Di ry 2015 10 pg/m
[ ) SerVIces EprOItEd on: + Air Quality Heatmap x PM,, One day 1imit @e, 50 tijnbgseou:;er;g;rfu.e S0 g () 99" percentile

(3 days/year)

g D as h b Od rd S, M (@) b i | e A p p 19.;2:@,-..,' 15.:':{:”‘". PM,, Calenciyy ‘vall 40 pg/m- () 20 pg/m?

NO2 co Maximurm il Not to be exceeded on more
L) 65.135,0/m* 0.169.0/m° O, 8-hour 'nwz Target value, 120 pg/m?®  than 25 days per year, averaged| 100 pg/m?
. l n c e over three years
Z\ 5t = - . Not to be exceeded more than
— = NO One h 5 (* k 5 (%
) OQ Q ; 3 ne hour Limit value, 200 pg/m® (*) " 2" o 200 pg/m® (*)

Calendar year Limit value, 40 pg/m? 40 pg/m?

Snap4cCity (C), May 2025
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e Air Quality sensors are

— Collected on scattered positions
— Not all sensors have sull set of data, complexity of computing AQl

* AirQuality Services
— AirQuality indicators independent on the sensors’ position, in any GPS position of

the area
— Multiple data: PM,,, PM, -, CO, CO,, SO,, O3, H,S, NO, NO,, NO,, air temperature
air humidity, velocity of wind speed, dew point, etc
* Applications

— Control Room Rendering

— Alerting on specific personal GPS locations
— Constrained routing for: runners, walking with baby, people with pulmonary

problems,
— Mobile Phone Rendering, this means to have thousands of users active at the same
time, and a reasonable memory consumption in the server.

Snap4City (C), May 2025
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Environmental Real Time Measures

A BusStop
- Noise: real time noise levels (measured in dBA). A o

- L _ ) A Traffic Sensor
. PMao: real time pollutant levels in air in terms of PMw(measured in pg/m:) particles. or

. PM.s: real time pollutant levels in air in terms of PM.s(measured in pg/m:) particles
. NO:: real time pollutant levels in air in terms of nitrogen dioxide (measured in pg/ms).
- Air Quallty Index (AQI) real time air quality mdex of the Helsmkl area, prowded by

PMI10 heatmap
PM2.5 Heatmap

-

A

A Noxse He,atmap
A

A ,

A NO2 heatmap

://www.snap4city.org/435
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AQl Indexes estimation via R studio and |OT App
European Air Quality Index EAQJ

http://airindex.eea.europa.eu/

Pollutant Index level
{based on pollutant concentrations in pg/m3) . .
Good _Fair _ Moderate _poor _Very poor Common Air Quality Index CAQ|
Particles less than 2.5 pm (PM2 5) 0-10 20-25 50-800 . .
Particles less than 10 pm (PMyg) 0-20 35-50 100-1200 http //WWW a I rq u a | Itvn OW e u
Nitrogen dioxide (NO2) b= 100-200 400-1000 Qualitative name | Index or sub-index Pollutant (hourly) density in pg/m?
QOzone (0O3) 0-280 120-180 240-600 NO, PMaq 0, PM, c(optional)
Sulphur dioxide (503) 0-100 200-350 500-1250 very low _ 0-50 095 0-60 0-15
Measurements of up to five key pollutants supported by oW 25-90 20-100 | 25-50 | 60120 1530
. . . Medi 80-75 100-200 | 50-90 | 120-180 30-35

modelled data determine the index level that describes the equm

. . . . ) . . High _ 200400 | 90180 | 180240 25-110
current air quality situation at each monitoring station. — o0 - o o
The index corresponds to the pogrest level for any of five The index is defined away from roads (a
pollutants according to the following scheme. "background” index). CAQ! is computed on the

Legend of Environmental data: basis of NO,, PM, 5, PM;pand Os.

https://www.snap4city.org/435 -
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http://airindex.eea.europa.eu/
https://www.snap4city.org/drupal/node/435
http://www.airqualitynow.eu/

S| DINEO i, DISIT C@”s NAP/crry | 2
~ AQl Indexes estimation Heatmaps |

Hourly pollutant concentration

Helsinki City Overview (H5a)

Please note that the data results are not always based on real data.

BusStop
Ticket sale
Traffic Sensor

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

hp?iddasboard=MTUzMg==
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Origin Dest. Matrix
Typical Trajectories

A
A
A Twitter Vigilance
A Twitter Vig. Real Time
A

Entertainment Events
"

"A 3D View PO
A Routing on Helsinki
A Line of Transport
A Public Transport
~/ Air Quality
A AIr Quality Jatkasaari
A Weather

A Forum Discussion

Documentation

nvironmen
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Lauttasaarensalmi

SAl

neexsioliog

Koirakivenniemi

ISIT

The Life of Helsinki (H5b)

Please note that the data results are not always based on real data.
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* Prediction Traffic Flow Manager on multlple cities
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y Local CO2 from Traftic F

13 forov

* Traffic Flow is one the main source

of CO2 (ton of CO2 x Km x Vehicle)
* K1: Fluid Flow

* K2:Stop and Go ,,f/
Computing Traffic Flow * Dense estimation of CO2 into the:‘w_,.ffz«»
into CO2 sensor area oy e / \ S ™ i,
city is very useful to know to target =~ - et
EC’s KPls S ks T
Computing CO2 on the basis of . e I
traffic flow data E *".mm; | / 5
, =8 S,
Traffic Flow data 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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* European Air Quality Directive

* Predicting critical days

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

— PM?2.5 with an accuracy of 90%
and precision greater than the

95%.

e Simulating Long terms values

— For long terms predictions

¢“SNAP/crry

m

B 'Pﬁm'

Air Quality Directive WHOguidelines
Pollutant Averaging period Objective and Iega_l nature and Comments Concentration Comments
concentration
99" percentile
PM, . One day 25 pg/m* (%)
{3 days/year)
The target value has become a
PM, . Calendar year Target value, 25 pg/m? limit value since 1 january 2015 10 pg/m?
PM o Not to be exceeded on more 99" percentile
10 One day Limit value, 50 pg/m? han 35 d 50 pg/m? (*)
than ays per year. (3 days/year)
PM,, Calendar year Limit value, 40 pg/m? (%) 20 pg/m?
) ) Not to be exceeded on more
0, Maximum daily Targetvalue, 120 pg/m?® than 25 days per year, averaged | 100 pg/m*
8-hour mean g ' He ' He
over three years
Not to be exceeded more than
NO, One hour imi 9 (= P
5 Limitvalue, 200 pg/m?® (¥} 18 times acalendar year 200 pg/m? {*)
NO, Calendar year Limit value, 40 pg/m? 40 pg/m?
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Deep Learning Long Terms Predictions of NO2
mean values, From 30 to 180 days in advance

2020 values
+30

predictive models are:

Month 4i/0
:z:;/ZC)fT heYear 440
Tmean +1.20
Humidity k&«:: +130
windMean ¥ +180
NoxDomestic

numberOfVehicles 13 fenox
NO2cumulated . \\ [ L @
NO2progresseveMean nEEE

numberOfVehiclesCumulated

g/m3

o 58 8 4883 8

alue of No_2 inm

mean progressive y

EC’s KPl on NO2 months

in advanc

2014
2015
2016
2017

2018
2019
2020
2021

50 100 150 200 250 300

day of the year

Air Quality Directive

Objective and legal nature and

WHOguidelines

Pollutant Averaging period X Comments Concentration Comments
concentration
99" percentile
PM, One day 25 pg/m? (*)
(3 days/year)
Y Calendar vear o N The target value has become a Fp—
25 Y argetvalue, 2> g/m limit value since 1 January 2015 Kerm
PM o Not to be exceeded on more 99" percentile
10 One day Limit value, 50 pg/m? than 35 d 50 pg/m? (*)
an ays per year. (3 days/year)
PM,, Calendar year Limitvalue, 40 pg/m?® (¥} 20 pg/m?
i . Not to be exceeded on more
0 Maximum daily Targetvalue, 120 pg/m? than 25 days per year, averaged| 100 pg/m?
: 8-hour mean & 1e0ke ys peryear, & He
over three years
Not to be exceeded more than
NO. O h imi ERE 3 (%
b ne hour Limitvalue, 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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TOURISMO Malta

Open Weather

* Sea
Conditions

e UB Index
e Ozone

> I:Manikata
SEA CONDITIONS MALTA T g Gy
i U 7 g i i Xifer
VALUE NAME: SEA_CONDITIONS_MALTA T g e

jom
" g B

Sea Conditions |16 | DETAILS DESCRIPTION  RT DATA
Last update: 2025-05-07 22:00:00.000+02:00
Air Pollution Description Value

2025-05- FopMilcar
dateObsenved o rg.00:00.000z 2 4
UV Index forecasts j
" oceanCurrentDirection 90 Last
\ _ oceanCurrentVelocity Last
Mixguqga AXIS_PC Delta \ | swellWaveDirection Last
| swellWaveHeight Last \ i \ 1 :
1 swellWavePeakPeriod Last i\ \ .
Mixquga AXIS_PC \ \ b - MALTA
7 swellWavePeriod Last : 1 v )
1 waveDirection W \ \ P ) B
5 05.0 > ooz}

Mixquga AXIS_VC Delta waveHeight | v : Al .

: . { 2 u]?‘ﬂ:(ﬂ]snﬂ&
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N f A ] [ V118
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e Pollution

e Weather
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Crowd Flow Monitoring
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Load and View Panel

Vector Field Name: | Cecina_Onde_200 v
Version: 2025-02-20 17:35:00 v

| Show vector field || Reload list |

| Remove vector field from map || Hide vector field details |
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Insert new vector field

Vector field device successfully loaded!
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redicting Land slides

Dataset Construction

13 i 19 o

O

Previsional Model

Dataset Model training
Construction And validation
1 y
Model EE%
Data ~HENENENE
SNAP4City]Advanced APIs

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

Field: rain,
weather, etc.

(%)
@
(%)
] ,
Eandslide D; S Big Data Model execution
& Storage | Predictipns (@ _Shap Assessment
. :: > and KB Data Analytics 10T App
Real Time Management
data from 5
2
(%)
@
00
=

E. Collini, L. A. I. Palesi, P. Nesi, G. Pantaleo, N. Nocentini and A. Rosi, "Predicting and Understanding Landslide Events with
Explainable Al," in IEEE Access, doi: 10.1109/ACCESS.2022.3158328.

https://ieeexplore.ieee.org/abstract/document/9732490 Snap4City (C), May 2025
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Waste Manager:
* Collects and monitors data from bins (status, temperature, and a number of alarms, etc.) and trucks
(weights collected, when possible) according to differentiated waste collection;
— Interoperable with different waste bin sensors and lockers.

— Monitor waste bin status including alarms of critical conditions notified from the citizens, and/or detected by
sensors such as: fire, up-side-down, hurts, too filled, run out of battery, errors, etc. (some of these events can be
enabled on the basis of the sensors positioned to the bin)

e supports of policies as Pay As You Throw, PAYT, provided that the bins are controlled with fobs, NFC, rfid,
etc.

* promoting citizen engagement/participation, to help cities optimize their waste management practices
and move towards a more sustainable future. The engagement is especially addressed to the city
commercial operators which have special need in providing a large amount of waste (such as restaurants,
fast food, bars, and shopping centers). https://www.snap4city.org/1018

* Reduce costs: optimize waste collection and management in urban environments

— identify the bins that risk to become full in advance (using predictive technologies based on Al, Deep Learning).

— Computer the optimal path for waste collection provided to map on mobiles, reduction of costs for waste
collection.

— dashboards provides statistics and forecast.
e Custom user interface and theme can be defined for each municipality as usual on Snap4City.

Snap4City (C), May 2025
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y User Behaviour/services, Tourism and Safety

Goals:
e 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, ..
* 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 suggestions,
p FECiS i on Real Time Counting

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

25. Jun 08:00

* Participatory: problem reporting, ticketing, etc. e

* Integration of any kind: env/weather, mobility, ticketing, presences, POI, .. Snap4City (C), May 2025 240
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. eas.  CIty User Behaviour/services, Tourism and Safety (202418

* 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)

* People Mobility Demand via Origin Destination Matrices

* 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.

e Collecting complains, requests, participations from City users via mobile apps

 Computing predictions of any kind

» Solutions for Planning (optimization and what-if analysis)

e Reduction of Pollutant Emissions, via optimization

* Optimization plan to distribution of workload on multiple touristic offers/services, area
cleaning, etc.

* Predicting reputation of services, touristic and operative Snap4City (C), May 2025 242
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* People detection and classification: persona, strollers, bikes, etc. (ML, DL)
* people counting and tracking, head counting, people trajectories (via thermal cameras,
ML, DL)
* People flows prediction and reconstruction, (ML, DL)
* Wi-Fi data, mobile apps data, Mobile Data, etc.
» User’s behaviour analysis, People flow analysis from PAX Counters and heterogenous data
sources (ML, Al)
e origin destination matrices, hot places, time schedule,
* Recency and frequency, permanence, typical trajectory, etc.
* Computing User engagement and suggestions for sustainable mobility (Rule Based, ML)
 Social media analysis on specific channel, specific keywords: see Twitter Vigilance,
* Reputation, service assessment: MultiLingual NLP and Sentiment Analysis, SA
* Tweet proneness, retweet-ability of tweets, impact guessing
e Audience predictions on TV channels and physical events, locations
* Prediction of attendance of events and on attractions
 Virtual Assistant construction, LLM, NLP, Sentiment Analysis (DL, NLP)
» Video management System integration for security
e 15 Minute City Index, etc. (modeling and computability)
e Computing SDG, etc., (DP)
o F[F+r

Snap4City (C), May 2025 243
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* Prediction of
people flows
on the basis
of Wi-Fi data

* Anomaly
detection

 Resolute
H2020

* Classification
of city areas
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User Behaviour: People Counting, Tracking, etc. 4 '+SNAD4<:|T

e Behavior analysis in open or closed
spaces

— HUB, metro, stations, production lines,
parking lots, critical areas in cities,

— shopping centers, retail, etc.
 Thermal Cameras
— GDPR compliant
* Alinjection
— classification and counting
— Identification of critical situations
— Early warning

— Integration with PAX counters, and with
ODM data from operators

* Real-time estimation
— Directly on the camera
— High precision and reliability
— Used by: Cuneo, Florence, Genoa, etc
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COMMUMNMICATIONS

J

Vionitoring Passages
~ w

Mon 19 Jun 18:38:55 =@

Monitoring AXIS CAM Q1952, Genova

Stroller RT Pedestrians 10 Min 9m Stroller 10Min 9m Bikes 10 Min
5 - Access Q1952

Pedestrian RT
0 L

0
4m ©

Numbers Of Passages Every 10 Minutes, Last 7 Days

Real Time Counting

o b ambs al
08:00 8. i 16:00
number of Strollers

@ number of Pedestrians @ number of Bikes

number of Strollers

Number Of People Passing Avery 10min Compared With Yesterday

18. Jun

® Total in a day
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Valencia, FSMLR ===———m=s .=

o bR | HERIT-DATA
* Tourism Domain — e e e
« Counting People e —— -~ N %V
e Environmental data i fimme
e Social Media deoroolookdnil_ HERIT-DATA - VALENCIA FSMLR - NEWGUI

Tue 3 May 14:07:17

* Dashboards s+ g
* Monitoring and real time control e |
* People flow
* Twitter Vigilance

 Historical and Real Time data [t Ml : g
: . b‘&v’ﬂ e A i e ]

* Services Exploited on: — A —
e Dashboard mfmw e

¥ afprSanVicets meto May21 un21 21 Aug2 Sep21 oaz1 Nov21 Dec21 Jan22 Feb22 Mar22 Apr2 May22

Since 2020

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1MA==
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Dubrovnik —— |icrreg I8

/Mediterranean o=
* Tourism Domain PP HERA-ATA. I
e Counting People
TV Cameras and WiFi
* Social Media

* Dashboards _
* Monitoring and real time control R
* People flow | ‘ e =L

* Twitter Vigilance e _ m— P k= ¥ o5l

e Historical and Real Time data
* Services Exploited on: S—— %?UR'?

e Dashboard O NERISTRUCTURE e

* Since 2020
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CU City
Pont du Gard - - erm | P

oSt it . o A /Mediterranean =

B f%“"

n(togu_)n .
Occitanie

HERIT-DATA

* Tourism Domain
e KPIs
Social Media
People Flows
Bike Flows _ | . ;..:
* Dashboards B e :
* Monitoring KPI
* People and bikes flows sie o
* Twitter Vigilance

* Historical and updated data —

Herit-Data Main

~i.-.

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

* Services Exploited on:
e Dashboard

* Since 2020 TR

SnapaCity (C), May 2025 https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1Mw==

252


https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1Mw==

ﬂ‘r \ oy
M OBADOS,

IAMARITIMAS
El A
Aﬁiyr.ﬂ 2007

HilteIrecy Co-fundedby
Euro-MED the European Union




Counting People by Drones in Varna

TOURSIMO Varna 2

openweathersVarna

Sea conditions Varna

Air pollution Varna

Drone Data Varna

18:00 24.
Mar

06:00 12:00 18:00

Description

averageTemperature

averageTemperatureThermalCamera 7d  30d

bicycleForRent
birds
cyclists
dateCbserved
distance
emissivity
fNumber

focalLength

25. 06:00 12:00 13:00 26. 06:00 12:00 18:00
Mar Mar

g
5
&

DRONE_MARINE_GARDEN
VALUE NAME: DRONE_MARINE_GARDEN
Position:
drone_marine_garden
Date time:

2024-08-24 10:27 v

Type of image:
[ Reset |

DETAILS DESCRIPTION  RT DATA

Last update: 2024-08-24 09:27:00.000+02:00

Value Buttons

Ll 7d  30d

0 7d  30d

1 7d  30d

3 7d  30d
2024-08-24T07:27:00.0002 7d  30d
5 7d  30d

7d  30d

7d  30d

7d  30d

contributors

27. 06:00 12:00 18:00 28. 06:00 12:00 18:00 29. 06:00 12:00 18:00 30. 06:00 12:00
Mar Mar Mar Mar
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Tracking People vs Environment in Malta
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Tue 6 May 17:58:34

et
g s WIS

130m

~ : Ty Kby e
Open Weather | 118 ki Trig st
|

Sea Conditions

2
%

Air Pollution

L'Storja.

v e

UV Index forecasts L Reluin

| Majiesa

Mixquqa AXIS_PC Delta

Fiat
iy pawh 1B et
,\\\;.\5‘ Wardija Triguanardia

Mixquga AXIS_PC S T : , '

- ‘j_ 3 DAY UV Index: Orsee Counm
Mixquga AXIS_VC Delta %0 =
Mixquga AXIS_VC ‘ v LY

_2]< -05-09T0E-00:00.0002)
Majjistral AXIS_Park el el 5, - 2000000

I2-Zebbiegh
Trig - Zebhiegh

Majjistral AXIS_Park Delta
Crowd Flow Monitoring
Hourly Origin-Destination MALTA - Air Temperature - Weekly trend

Daily Origin-Destination

23.8°C

18:00 30. 06:00 12:00 18:00 1.May 06:00 12:00 18:00 2.May 06:00 12:00 18:00 3.May 06:00 12:00 48:00 4.May 06:00 12:00 18:00 5.May 06:00 12:00 18:00 6.May 06:00 42:00 18:00
Apr
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DELL'INFORMAZIONE
COMMUMNMICATIONS
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vionitoring Boats

-
-

— / -~ ""15
/J,‘J C)D/A/_J

S

Genova: Ocean Race, 2023

QARCA

Monitoring Ocean Race Via PTZ, Genova Mon26 un235701 @@

Reset 9m Shifts 9m Zooms 9m Last 60 Sec 9m Last 10 Min 9m Mean Number Of Boaths Traked In The Last 10 Min, Compared Last 24 H.. 9m @
Access
Q6225 2 0 0 2 | ]

Control Count In The Last 10 Min Cumulated Actions Of Today By Hour

Privacy Policy ~ Cookies Policy ~ Terms and Conditions  Confact us

SnapA4City (C), May 2025 257



v SNAPANousTRY
Tools for

rapid implementation of

- Sustainable Smart Solutions
- Decision Support Systems
as a no-coding, low-coding

info@disit.org
+ Powered by https.//www.Snap4city.org,
@leco https://www.Snap4Industry.org



http://creativecommons.org/licenses/by-nc-nd/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/

100%
OPEN
SOURCE| l

Powered by
© FILARE

FREE
TRIAL

PEN Test
Passed

**x

BWAIEU GDPR

VS COMPLIANT

¢“SNAP/

Appliances and Dockers

Installations

EUROPEAN DPEN
== SCIENCE CLOUD

==

Node-RED

&Foundation
EQ15

digital ecosystem

<X

NVIDIA.

GO | DINFO
FIRENZE c

PREDICTION - ANOMALY DETECTION - CLUSTERING - ROUTING - SENTIMENT NLP - TRAFFIC FLOW

APl - MICROSERVICES - GIS - BPM

EXPERT SYSTEM, KNOWLEDGE BASE

SEMANTIC REASONING
SMART DATA MODEL
10T DEVICE MODELS, STORAGE

PEOPLE FLOWS - SDG - 15 MIN CITY INDEX - KPI - HEATMAPS - ORIGIN DESTINATION - ETC...

EXPLAINABLE Al, MACHINE LEARNING

OPERATIVE RESEARCH, STATISTICS

NY: DATA, BROKER, NETWORK AND VERTICAL

VIDEO - REPORTS - MAPS - 3D ...

L -2}
VISUAL PROGRAMMING, ADAPTERS

DATA FLOWS, WORKFLOWS

PARALLEL DISTRIBUTED PROCESSING

DATA DRIVEN

(e
e

&

~ o

£

a\@»

N 4

METHODOLOGIES
LIVING LABS
COURSES AND COMMUNITY
DEVELOPMENT TOOLS

=
4

> L
Q:) 3/* Ay



oNvES DINFO  DISIT
DEGLI STUDI 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
* Quality Level
» Solutions for Operation (monitoring, managing, mobile apps, digital
signages, control rooms)
* Monitoring KPI: administration, production, commercial, faults,
etc.
* FEarly detection/warning, alarm, of critical conditions.
Multichannel Event reporting: email, Telegram, mob apps, etc.
* Managing maintenance operation, predictive maintenance
e Simulation of Fluid dynamic on Autoclaves
 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

¢“SNAPciry m:

Industry production Domain (ozss)

SR UNIVERSITA
@ QUTSS DINFO

Closing the loop ¢“SNAP/ciry

Mil'e FIRENZE [
s

T

Map and 3D BIM rn’odelling to:
-- represent the details

-- associate physical eleme.n\ts
with data A

|
I
]
T WA EREE

Business Intelligence
Maintenance

Ry 5 Explainable Al to map critical values of
§ devices and detection to physical
a

elements in the plant

https://www.snap4city.or, hboa

Py palky  Comesraley  TemeandCondtiers  Conastus B e e Ssnapder 5B
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Predictive Maintenance
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APAiNpusTRY

ALTAIR

[CIHIIIMITTCIA]

A’:"’" = | MR, e — v‘ ,\/ =t Valve 786 with trend ¥
A - e \/ Atair Production Line
e _AAM mtas = -
e T — Map and 3D BIM modelling to:
A e BEEEIEDN %14,‘;_‘...__-_.“4,,._—5. t 06 ] [ wecw LL:'....:.,uvn...._VN_..“.A».VALJ ER :z _ represent the details
| it | = -- associate physncal eiemem:s
. B — with data .
o S v S Fe———T
Historical and Real Tlme Data e [
Synoptlcs for real tlme monltormg — e ——— SR Cusier (B
. T e 7 ' i e 1865 oren R CARBONATO DI POTASSIO -
~Business Intelligence
» Maintenance . .
S 5,‘ 262 Explainable Al to map critical values of
S ® = ; . .
.,'é' )l.i devices and detection to physical
=9 .
—’v” . &S §
,.3,.’%{“, ] elementsin the plant
higher & lower
base value f(x)
= rE——— ORI 0.8329 0.8834 0.8839 0.8844 0.8849 0.88540.89 0.8859 0.8864
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Snap4Altair Decision Support

supervision and control, Industry 4.0

* Multiple Domain Data
 Distributed Control System: energy, flows, storage,

ALTAIR

(CIHIIMIIICIA) I

(> ESSECO"

nistrative data Administrative Other

Energy data P oot Planning result Outcome

Planning data (AS400)

chemical data, settings, ..

 Cost of energy, Orders, T

* Production Parameters e

* Maintenance data

* Multiple Levels & Decision Makers
* Optimized planning on chemical model | * -

§23 18:40:29 2020-10-24 23:00:00 2020-07-24 18:43.00 2020-10-23 18:49:39
23 17:21:46 2020-10-23 23:00:00 2020-07-24 18:43:00 2020-10-23 17:22:0¢

|22 18:36:27 2020-10-23 23:00:00 2020-07-24 18:43:00 2020-10-22 18:36:54 completato
17:08:59 2020-10-. 3:00:00 2020-07-24 18:43:00 2020-10-; 17:09:13 completato

o nooa ey
117:50:47 2020-10-22 23:00:00 2020-07-24 1 -10-211 completato
06:52:41 2020-10-21 23:00:00 2020-07-24 18:43:00 2020-10-21 06:52:59 completato

o marme [ 2
peare o1

] 'ZQ_L&.AQJ.S 2020-10-21 23:00:00 2020-07-24 18:43:00 2020-10-20 18:26:37 completato

" SNAP/mousay

Idrogeno gas

* Business Intelligence on Maintenance data

e Historical and Real Time data
e Billions of Data

* Services Exploited on: ®

* Multiple Levels,
Mobile Apps, API

* Since 2020
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BIM view of the Altair Chemical Plant
BIM Integration Dashboard
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Custom Dashboards and Widgets (interactive,
Animations, etc.)
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E N T E R P R I S E (ENhanced TEchnological R&D of new PRoducts and Processes
= 7 2 oRoOwTeBme forlInnovation, Smart factory and green Economy)

Big Data Analytics
Artificial Intelligence
Engine
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GeNotilLab Architecture for ALTAIR

ALTAIR

€] Esseca! SNAP!

10T App Dashboards
Analytics

Analytical Data from the product quality
Lab(LIMS/SAM)

-

1 i

i i HESFIEE A I
nEERERREREE
PEEREERE LR

IOT App

Tools:
Management “ -- List of Chemical Analyses

-- List of Notifications

-- Define notifications

-- Program, send notifications
-- see notification status

( )

Users

Analysis

— Notifications

- / Vs Telegram
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Sinottico Impianto Presse - Autoclave
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Smart Manufacturing —
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— Reduction of computing costs for ' —— ey
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simulating load effect into the - e e w e e e
autoclaves curing process T

— Similar to design problems to be e = R
validated in wind galleries S '

. Solving Navier-Stokes PDE (partial dSNAN‘“““S""
differential equations) equation,
— PINN plus new Transfer Learning

techniques

— Precision on steady and transitory
cases

— Validation wrt Open Foam
— Reduction of computational time

- Videos on https://www.snap4city.org/1010 s L s
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* Solving Navier-Stokes PDE (partial differential equations)
equation, via PINN approach

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

— Validation wrt Open Foam
— Precision on steady and transitory cases |
— Definition of Transfer Learning techniques -

* Videos on https://www.snap4city.org/1010
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Urban Challenges & OPTIFaa$S Objectives
From data to action : Tailored Mobility

The Core Services

Snap4City / OPTIFaaS delivers mobility solutions for operational management and strategic-tactical planning
through an integrated Digital Twin and various Al models, enabling what-if analysis, simulation, and optimization

Objectives

Decongestion Saty Decarbonization

OPTIFaasS

Accessibility
Scalable, flexible, customizetERBGHEN

§Hmﬂgﬁ§larious urban contexts from small communities to large metropolises §&

Finanziato Ministero
dall'Unione europea dell’Universita
NextGenerationEU edellaRicerca | = g SRGISAT
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Integrated Digital Twin + Artificial Intelligence platform for ]
real-time urban mobility monitoring and optimization Al Technologles

Smart & Sustainable Mobility with Snap4City / OPTIFaaS
Empowering Cities with Al based Digital Twin

_TTTmRRRSSTSCCCooS Digital Twin  Deep Learning
AN o (7 * Reinforcement Learning
“ Sl sy * Generative Al
Real World—= 2 * GNN-DRL and similar

. Designed for Tactic’ Supports Operational Management

2 and Strategic - Traffic monitoring, forecasting, and reconstruction
o . - Infrastructure evaluation
' Planning o .
: , - Traffic light plan generation
- What-if scenarios .
. , - Early warning systems
- Simulations . . :
o - Dynamic/multimodal routing
« Optimizations . . , .
- Analysis of city users’' behavior

B Csnavdar B

ooooooooooooo
wwwww

ell’Universita
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Platform Value & Business Model
Scalable Solutions for Smart City Growth

Snap4City OPTIFaaS

Adopts a service-based business model tailored to the

Is an open platform designed to support cities and needs of small and medium-sized cities and mobility
organizations in enhancing urban mobility through the operators. It emphasizes cost-effectiveness, offering
integration of heterogeneous data sources and Al flexible and scalable solutions for urban mobility and

sustainability

Optimizing Transportation Systems
improving efficiency, sustainability, quality of life

Open
open source, interoperable, modular, microservices

Snap4cCity (C), May 2025 278

Scalable Business Intelligence Tools
with city size and complexity available for decision makers, operators, control rooms

Minimal Set up Costs
maximum flexibility, visual programming, no-code platform

Al-powered platform
data-driven platform for mobility innovation

Finanziato

‘ ' dall'Unione europea
z NextGenerationEU
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Sustainability & Social Benefits
Driving the Future: Smarter. Greener.

Snap4City / OPTIFaaS promotes efficient and safe
urban mobility, contributing to an improved quality of
life and the sustainable growth of the community

Iraffic Flow A SOCiaI ImpaCt

Reduced travel times and emissions

e Accessibility and inclusivity
a Snap4@ty (C), May 2025 279

Sustainability Features

Traffic optimization

Road safety

Multimodal transport integration

Data-driven simulation and what-if analysis

Fuel consumption reduction

Finanziato Ministero o
dall'Unione europea dell’Universita d
NextGenerationEU e della Ricerca o RipRe:
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Appliances and Dockers

Installations

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
https://www.disit.org Fax.: +39-055-2758570
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