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Appliances and Dockers

Installations
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Node-RED

@roundation
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digital ecosystem
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@ s e | B <'sNAPAcry Digital Twin Solutions for Sustainability

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

SMART ENERGY AND ENVIRONMENT AND
HORIZONTAL Al PLATFORM MOBILITY AND TRANSPORT
e g & - [ 2 ¢ _* B 55

» DEVELOMENT ENVIRONMENT

CITY USER’S SERVICES AND JRUDLIIAGTL T
TOURISM MANAGEMENT + VISUAL PROGRAMMING, ML, Al, HPC
- TRAINING COURSES
+ LIVING LABS

= GUI CUSTOM STYLES

» FULL APPLICATIONS, DASHBOARDS
AND VIEWS

= MOBILE APPS

RS

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

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

-

- &
P&

e

’ ST | e .
EXPERT SYSTEM, KNOWLEDGE BASE L A VISUAL 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 F

FULL INTEROPERABILITY, ANY: DATA, BROKERS, NETWORKS AND VERTICALS
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e Smart City, control room R T T R | =

e Mobility and transport Pl - - TN ] | R e
e Energy, light, recharge DY

e Buildings and Assets

e Tourism and People

e Environment, pollutant

e Waste Optimisation

e Security and Safety e | Charscteriing Users' Behaviors

e Risk and Resilience “, : W 5 .

e Social Media __[8 S o dnoplgois 7

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

¢t | DINFO IDISIT..  http:/ /www sna p4CItV org/ 997
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Snap4City (C), November 2024 4


http://www.snap4city.org/997

— ;.‘ D, '—W
W \

UNIVERSITA DINFO | D 17 *
prou YU | o) | e C(' SN Ap4cny
Clty 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%

a!\erop(>((c3{\|renze
Ameri

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

Snap4cCity (C), November 2024
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DEGLI STUDI DIPARTIMENTO Dlo DISTRIBUTED SYSTEMS
FIRENZE | BSfiSiumaone | FEENGSSEs e CITY

e Controlling Status: management, and
operational

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

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

2024/8 Snap4cCity (C), November 2024



e @Goals:

UNIVERSITA
DEGLI STUDI DINFO DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
F I REN ZE INGEQNER\A INTERNET TECHNOLOGIES LAB
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB
| J , 4 ) \ J / \‘ J r J 1 r ‘ ) (‘l
i B Y ~r
ROrizontal Al PiattormsLon

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), November 2024
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1

Digital Twin Development Platform

Wl I I D D D D D D D D D D B B B B .
Snap4City Microservice Platform

’

7 Things Edge 4
)5 " : % Proc.Logic v v"‘
R[ i

GW
Is Sensorsand Y
=’ Actuators Dat

— Data Knowledge : ?
4 ' Analytics:
) Ingestion Bases &

. HUB St MLOps,
o External orages ML, Al

Services

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

Web/Mobile Apps
Dashboards & Interfaces

<€

--------------------'

Snap4City (C), November 2024 11



Standards and Interoperability (10/2024) "’SNAV

Compliant with:

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

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

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

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

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

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

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

e Social:Twitter, FaceBook, Telegram, ..

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

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

S8 Ny e -
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=5 @ \— bee smart city

Node-RED g q |O X dugutal ecosystam

" sigfox

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

High Level Types I E—— ¢“SNAP!crry

Snap4City (C), November 2024 B
* POI, IOT Devices, shapes,.. r—
* FIWARE Smart Data Models, B e
* loT Device Models g i
* GIS, maps, orthomaps, WFS/WMS [
GeoTiff, calibrated heatmaps, .. [ e e )
 Satellite data, .. R _ : :

e traffic flow, typical trends,
* trajectories, events, Workflow, .. (el : , 7
* 3D Models, BIM, Digital Twins, .. |~ S T E e
 OD Matrices of several kinds, .. | == ), e | | Rty
e Dynamic icons/pins, .. -
* Synoptics, animations, .. %
* KPI, personal KPI,.. e
* social media data, TV Stream, ey
* routing, multimodal, constraints, ..
* City area scenarios,

.\\ }
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language
Node-RED
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Ingestion, aggreg. = exploitation

* loT App Visual

rogramming, no coding

e Data transformation

* Integration, Interoperab.

Data ingestion
Business logic

* Edge and Cloud

* MicroServices data
driven develop via

visual language
Node-RED

Snap4City (C), November 2024
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INGEG

> 60.000 downloads

Open Data CKA
Tic
BIM Servers

Social Networks
Video Management system
Gateways

Data Analytics

Statistic, Optimization
Simulation

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

oS

Node-RED

NIVERSITA
EGLI STUDI DINFO DISIT

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

MicroServices ¢“SNAP/ciry

Areas

Entities

Snap4City
Microservices
Proc.Logic

Snap4City (C), November 2024

Data Load / Search / Retrieval

KPI, POI, GIS Data, Scenarios

Time Series, Public transport

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

Delegation Management

Data Mapping

Dashboards

Widgets: Graphic Libraries
Interactive Widgets

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

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

16



Solutions: reliable, secure and fast to realize

* Via Snap4City tools
 Dashboard Wizard

 Dashboard Builder
* Data/Visual Analytic

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

Snap4City (C), November 2024

IOT and data World

IOT Applications
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Dashboards and Apps
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Alerting Generation
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How Long Distribution sm  HowLong Distribution

Snap4City User Engagement - Newgui

User's Interests

Mean Time om  Mean Time Trend

0
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Mean ActiveTime g, Mean Active Time Trend

¢“SNAP/ciry
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days
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3D MULTI DATA MAP - DIGITAL TW
FIRENZE - NEWGUI
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Technical Architecture

Entity Directory: /[ APl Manager
Smart Data Models -
loT Data Models Federa.ltlon
Smart City API

Digital Twins
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‘ KB, graph \

GO0
Q >

G-

ﬂ

ﬁ

-v GeoServer [ Entitylnspector ]

Q) BIMserver.center [ Data Managers ]

Social Media

BIM  GIS

Gateways, satellite
External Services

ML, Al, XAl, DA

Artificial Intelligence:

T T adm

Studio

]4_,

On Edge
On Cloud
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loT App
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My Data Dashboard Dev Kibana

Jupyter2-(175) Hub - Python
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* You can:

— Access on basic Tools

My IOT Devices Big Data Analytics, Artificial Intelligence -

— Access to a large volume of Data
— Create Dashboards

e License Free Installation

— Connect your |OT Devices SCriptS fOf.' PUb CIOUd &
— Exploit Tutorials and Demonstrations on pren’DiSES

Snap4City (C), October 2024 . 23
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On Line Training Material (free of charge)

¢“SNAPciry @

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

Snap4City (C), October 2024
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DINFO

* Powered by

YSNAP4Tech

Development Life-Cycle

city.org/download/video/SnapdTech-Development-Life-Cycle-v1-1.pdf

hittyys:/ o sna

From Snap4City:

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

v.snapdsolutions.org

com/channel/UC3tACOPEBNbagf2-udvandg

Coordinator: Paclo Nesi, Paclo nesi@unifiit

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

~ S4CDataAnalytic

 DEVELOPMENT

<CLEARIML

|J:| plumber data IJ-I
= ]' analytic | -HE- API
On Server = — @ Jdocker
_ OnPCas = ™~ % W;':;Tygzta % Servers
Local Environment ‘ %’docker—
DEVELOPMENT

®

Process: file R or .Py (+ the AI/ML model, data) can
be put in execution with local scheduler or Cron

Server Execution

once
finalized
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https.//www.Snap4City.org 3, O e B

* Update: 29-10-2024

* 12 running installations in Europe

* Snap4.city.org, Greece, Merano, Cuneo, ...
e Toscana, Pisa, Sweden, ISPRA, Snap4.eu, .

¢ Capelon (Sweden: Vasteras, Eskilstuna, Karfgtad)

e Altair, Italmatic, Romania, Rhodes, ....

* 16 projects, 12 pilots on 10 Countries:

e >40 cities/area

 Widest MULTI-tenant deploy has
24 Organizations / tenant

> 8850 users on

> 1800 Dashboards

> 17 mobile Apps

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

Snap4cCity (C), November 2024

> 2.2 Million of structured data per day

Main Organizations/areas
* Antwerp area (Be)

Bari (I

¢ Bisevo, Croatia

* Bologna(l)

Brasov (Ro), by ICEBERG

PEN Test

WAEU GDPR ¢V SNIAP4crry

e Cuneo (I

¢ DISIT demo (multiple)
* Dubrovnik, Croatia
Firenze area (I

* Garda Lake area (I)
* Greece (Gr)

* Helsinki area (Fin)
* Limassol (Cy)

e Livorno area (I

¢ Lonatodel Garda ()
* Malta (Malta)

* Merano (l)

e  Modena (I)

* Mostar, Bosnia-Herzegovina

¢ Oslo & Padova (Impetus)

* Pisaarea (I

* Pistoia (I

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

* Rhodes (Gr)

* Roma (I

Santiago de Compostela (S)
¢ Sardegna Region ()

e Siena(l

¢ SmartBed (multiple)

* Toscana Region (1), SM

* Valencia (S)
* Varna (Bulgaria)

* Venezia area (I

*  WestGreece area (Gr)

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

© s
Node-RED
QB
v =
K ﬁ
(ng'vw %’ $,—‘;f/3
) ; S
=
£ >
1
a“ I~ Y
/2 (X
- ta M
o’ \
&’Z /5 W i
(_':v -f'-,) J
a®
w
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roadmap

Eowsl Enterprise VL | ELLIE IA
(2021-22) " ‘ ; :
Smart Industry EUROPEAN COMMISSION CN MOST’ 2022-26 2025-2027 -
Ambulance o 4.0 Amafiuida  Contract, 2022-23 O j lalidomani wics. O
(2021-22)
o Industry 4.0 — o
(2021-22) o NEREI U banDTATE

EUROPEAN COMMISSION

interreg @
/Vediterranean =

HERIT-DATA

- Smart Tourism

- 6 Pilots

- Data Analytics

- Extended platform

interreg H

MARITTIMO-IT FR-MARITIME

MOBI
EMART

> 4
- Smart Mobility

- PISA, PUMS

o Living lab
smartCs .-'"'.-ili DAlake

o]

EUROPEAN COMMISSION

Contract

O 2021
O

PC4City (2020-21)
Monitoring Terrain

Winner of Open
Data Challenge of

cnel X

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

Italferr, smart City

E PER LA MOBILITA SOSTENIBILS

EI THE, 2022-26

o 2023
OG. Agile, 2021-23

EUROPEAN COMMISSION

or*

Contract, 2024-25
CAI4DSA

Contract, 2022 23

O@

2022-2023

O cne

Contract, 15min

o IMPETUS

Security and Risk

OCﬁ Smartea

TUSCANY ' xa; (=00
e Future
wn Finanziato Artificial
2023-26 BN dall'Unione europea Intelligence
- NextGenerationEU Research

OceanRace,
Genova, AWS

Cuneo,
smart city

O 2024

Rhodes,
smart city

O

‘ Km4City 1.6.8 eShare
P UNIFI TUSS
—’{’”‘FE"’” AMMIRARE

lIII.EIIEB -

MARITTIMO-IT FR-MARITIME

et s .

TOURISQ o

Co-funded by
the European Union

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

e Controlling Status: management, and
operational

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

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

2024/8 Snap4cCity (C), November 2024
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UNIVERSITA
DEGLI STUDI

FIRENZE

DISIT .

DINFO DISTRIBUTED SYSTEMS \ "1 ' ‘
RO vionitorin

RTIMENTO DI
INGE RIA
DELL INFORMAZIONE

e Controlling Status: management, and
operational

o Monitoring via KPI

o Computing predictions and KPI

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

o Early warning on critical conditions

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

‘ Snap4City (C), November 2024 35
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Control Room
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>, | UNIVERSITA
Z | DEGLI STUDI

FIRENZ

DINFO

PARTIMENTO DI
INGEGNER
DELL'INFORMAZIONE

DISIT "’”"‘
L Clty Resilience CYSNAP/cry g

Issue:
: .. Prepare
— Detection of critical
condition Absorb
— Not easily detected with Recover
other means Adapt
Impact:
— Early warning, faster
reaction

— Increased resilience [ gamage

Several metrics related to:

— Volume of retweets
— Sentiment analysis "

Time

Plan

Crticalfunctionalty




: —
prauistupt | DINFO | DESIT 2 hoEs
FIRENZE | BERE oo | RENEREL e SN Ap4c|1'y T
- r) ) J - : ‘ - f= 1 . ; -1 - 1 -
ERVIG: European R ment Guide

& 5 © 2 s i org 0 o & et - S50 SG W0 SETAVE

=207D0
& ==

o]
0

0

@

o
°
o
&

0B00 0

)

=) [Toem—— *
[

®

[y
il

asthue mie

[P
st

[y
g et
e

[

CRAMSS
Collaborative Resilience
Assessment and Management

MONITORING Support System

LEARNING

& Culture
Environment and

Cults
Entertain. &

Social Sacaitey Education
@ 1SMin Indexes + Max Value Suff. value
ANTICIPATING

RESPONDING

- Big Data Platform
-loT/IoE/Open Data

- Real Time Dashboard

- Resilience Control Room
- Data Analytics

- Early Warnings

- Urban Trafic Manager Data Exchengée

- Human Behavior Analysis

- Predictive Analytics

-Urban Transport System Dynamic
Analysis

- Resilience Quantification

- Network Analysis

- European Resilience @ C ) -Smart Decision Support Systems (DSS)
Management Guidelines - Evacuation Decision Support
-Game Based Training e -Smart Intelligent Transport Systems 1 | }
- Emergency Support Smart App
- Resilience DSS 41
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FIRENZE

-pﬁm-

o andy,

Smart City Control Room ﬂ@ C“SNAPLcry
e

Florence Metropolitan City

 Multiple Domain Data | Firenze Oggi 7
* Thousands of Open/Private data, POI, |OT, etc. ,‘ - £.’£f

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

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

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

* Historical and Real Time data
* Billions of Data

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

1 6
» s

B et

Snap4cCity (C), November 2024 9



https://www.snap4city.org/747

Key Performance Indicators, KPI

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

ALS

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

c"snmcm

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

Global
&

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

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

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

SUMP/PUMS: mobility and transport vs env.

Periodic
&
Realtime

ISO indicators: city smartness, digitization, tech
level.

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

travel, etc.
46
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C /SNAPACITY?

2010t

15MinCitylndex

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

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

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

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

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

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

k-.\

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

RLJSDTEHBUTED SYSTEMS
TECHNOLOGIES LAB

Fast

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

Culture
and
Cults

Environment

Entertain.

Social Education

Security

1SMin Indexes 4 Max Value Suff. value

Snap4cCity (C), November 2024
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15MinCitylndex on Bologna

Ciao roottooladmint

Tue 3 May 20:14:59

+ | # of Inhabitants
Green factor

Civil factor

W, Industrialization
factor
Environment
Index

15Min Economy
Index

15Min Housing
Index

15Min Health
Index

o 15Min Food Index

o 15Min Education
Index

o 15Min Slow Mob
Index

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

SELECTOR - MAP

{
+ MAPS ~

J Carpi

Correggio
Bomporto

I'Emlli;\

Rublera,__

+

Nonantola

Scandiano S Castelfranico
Emilia ™
Formigine
Castelnuovo

Sassuolo Rangone

Spilamberto,
Maranelio

Castellarano "
[ |

Vignola

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

15 MINUTI INDEX BOLOGNA CITTA

METROPOLITANA - NEWGUI

~ Heatmap Controls:

Max Opacity:

punto_|

( c——
2021-03-11 15:00:00

Portomaggiore

Jssa Lombarda

Y
Faenza.

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

Alfonsine

Russi

cnel ¢

cnel

Argelato : Via Casadio N.1

KIVIAT

@ 15Min Indexes

BAR SERIES

Max Value

Y SNAP‘ciry

1]
POVERTY

il

GOOD HEALTH
AND WELL-BEING

4

‘I CLIMATE
ACTION

Snap4City (C), November 2024

QUALITY
EDUCATION

L]
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Smart Decision Support , system thinking T

* Actions to city reaction, resilience,

Smart Decision SUﬁport System
based on System Thinking plus

smartness, ...

Enforcing Mathematical model for
propagation of decision
confidence..

Collaborative work, ...

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

Production of alerts/alarms
Data analytics process
Twitter Processes

reuse, copy past, ...

Snap4cCity (C), November 2024

¢“SNAPciry

«‘Pﬂm-

G

€ C' | [ smartds.disit.org:8080/dss/home.jsp;jsessionid=F5523F87F9603F98CODFF2587B7D78F4#

=EHY@E@0

Model: Open Restaurant

Process:viale spartaco
lavagnini

Process:via san gallo
Process:via santa marta 3 2
Add New Process

Model: Change position of a bus
stop

5 0333 0587 02 08
Process:line 14 in viale £3 — ] ]
. m 300m to 1Km Parking dimension Parking Type TPL flow Traffic Flow
morgagni 10
Add New Process
03

Model: Change position of a bus : o1 0187 0833
stop_cloned
Free Paid Day Night
Process:line 14 in viale A
morgagni 10_cloned
Model: TestGP

Process:Istanza Test GP2

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

End execute  15-06-2015 17:01:20

52



Decision Support System:
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From What-If to Decision Support System ""*s"“"

o Controlling Status: management, and
operational

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

o Collaboration with stakeholders

2024/8 Snap4cCity (C), November 2024



UNIVERSITA DISIT
FIRENZE ?%!%TFO RTedIERsvoTeMs
F l R_E N Z E DELL'INFORMAZIONE TECHNOLOGIES LAB

FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS

e

T

Monitoring

KPI

\, Digital Twin

Models & ™ NS

Predictions,
Data Anomaly Detection,

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

What-If Analysis,
Optimization <

Snap4City (C), November 2024
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Ciao roottooladminf

Fri 2 Sep 19:13:07

Enable Lights ¥

& Datetime:

02/08/2022 i B

Enable d
[}

(experimental)

00 -
00
00
» O

Free slre.ex
Fluid traffic
Heavy traffic
%‘;‘ Qj = Very heavy

Sensor position

FirenzeFIPILITrafficRealtime
Traffic Heatmap Controls: 24H

Max Opacity: ¢ comsssssssss@ > 1

<Prev 2022-09-02 18:56:00

.‘:

2000 DOGSSRO

'@

StreetMap contributo)
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https://www.youtube.com/watch?v=le2XNF8Ftxo

UNIVERSITA
DEGLI STUDI

FIRENZE

= Free street
Fluid traffic

» Heavy trafiic
- Very heavy

{_) Sensor position

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

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

¢“SNAP/crry

Building

University of Florence, Dept. of Mathematics Uliss
ID: w43977147

LoD3 Change
BIM - Skeleton Change
BIM - Full Change

LoD3_LowRes Change

8 © OpenStreetMap contributors
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Simulators in What-If analysis and Optimisations "" -

* Mobility and Transport: infrastructure, data, TLP, by Scenario or Wall DSNAP/
» Traffic flow reconstruction: from sensors to full traffic flows (Meso, Macro) (Snap4City)
* Multimodal Traffic: cars, tram, busses, pedestrian (SUMO micro-meso + Snap4City meso-macro)
e Public Transport: match demand vs offer (Snap4City:DORAM1, DORAM2 beta + SUMO: micro-meso-macro)
* Routing, dynamic routing: micro, meso, macro scales (GraphHopper + Snap4cCity)
e Multimodal routing: micro, meso, macro scales (GraphHopper + Snap4City)
* Road Parking simulator and management system (Snap4City)
* KPI: travel time, emissions, waiting time, etc. (Snap4City, SUMO)

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

https://www.snapdcity.ore/997  More than 80 Available Solutions & 300 Al applic.

* Mobility and Transport

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

* Tourism and People

» Security and Safety

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

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

https://www.snap4city.org/download/video/course/p4/
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o Scenario Editor

Air quali
q ty ) del qu’:lrn
Sensors by

o Weather Sensors
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Computing Predictions And Heatmaps

e —
1to-yiate dei G

oA

d calturn el

! Load Scenario:

@ 1nit O Acc

: | paol v

paolo6_vehicleFlow

Heatmap Bntrols: [ 2an

Max Opacity: =]
2024-10-09 12:47:00

0.35

v Free street
Fluid traffic

Huavy Iraffic

= Very heavy

FirenzeFIPILITrafficRealtime
Traffic Heatmap Controls:
Max Opacity: »

- 2024-10-13 16:56:00+02:00
m

N = Open

() Sensor position

tMap contfibutg

11im @ ©

® METRO1128 - vehicleFlow METRO1128 - Predicted - vehicleFlow

Sun 13 Oct 17:22:50 1=

Compute Compute Show
Predictions Heatmaps Heatmaps

Data Update

Select a Scenario v

Scenario Version v

Select a color map
Clustered: @ Yes O No

File: @ Yes O No

Model:

[Z I gg/mm/aaaa - - (m]

QeNs=IE] gg/mm/aaaa — -
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9 comomeAH 4 o e 15 Minute City Index: e
AND WELL-BEING EDUCAIION

— 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

_Si...1* 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

1 CLIMATE

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

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

Anonymization and indexing legal docs.
Ethical Explainable Artificial Intelligence

ic flow reconstruction

O

and vs Offer of Mobility analysis

SnapA4City (C), November 2024 (10/2024) 81



From What-If to Decision Support System ""*s"“"

o Controlling Status: management, and
operational

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

o Collaboration with stakeholders

2024/8 Snap4cCity (C), November 2024
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-

The difference IS on compu

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

o What-If Analysis integrating predictive models and
simulations

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

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

o evidence of compliance with ethical aspects with
confidence

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

SnapA4City (C), November 2024
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Goals:
* Decongestion, Decarbonization, costs reductions
* Improve Accessibility to services
* Improve Security/Safety of city users

Operation and Plan:

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

Optimization and what-if analysis traffic light, infrastructure

— Reduction: travel time, waiting time, stops, CO2 emissions, consume fuel, travel 3 A 7 Sl
time for tramways | vf

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. . 020 - i
Data Integration of any kind: env, weather. Tickets, presences, PQl, sat, etc. 91
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* Goals:
* Decongestion
* Decarbonization
e Accessibility to services
» Security/Safety of city users
 Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
* Monitoring traffic, parking, people flow, services, boats, ports, beaches, etc.
» Early detection/warning of critical conditions: traffic, congestion, security/safety
 Managing Smart Parking, transportation services, fines, etc.
* Managing fleets: personal, sharing, waste collection, maintenance, etc.
* Managing E-sharing, pooling services, Maas, etc.
 Managing entrances in city areas: restricted areas, touristic busses, etc.
* Production of suggestions, recommendations, nudging
 Computing predictions of any kind
* Solutions for Planning (optimization and what-if analysis)
» Reduction of traffic congestion, via optimization: traffic light plans, viability, routing
* Reduction of Pollutant Emissions, via optimization: traffic light plans, viability
e Optimization of transportation offers wrt multimodal mobility demand
* Algorithms and computational solutions, see next slide

Snap4City (C), October 2024 92



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS
AND INTERNET NAp m
TECHNOLOGIES LAB =1 &0 o

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

* Controlling pollution

* Dynamic Routing for
Firebrigade, Ambulances,
general public

13 foor

&

* Planning Public

Transportation routing
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5NQ==

Snap4City (C), November 2024
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| J r

) / e

p

o Event planning, via what-if analysis
o Change in the graph structure of the city

£
P

»

Traffic Flow “/

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

o Impact on the flow of people and vehicles

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

o Immediate reaction to natural events or not

o Everything is ready and updated in real time

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

prescriptive

\Z
T
TS

o More detail in the context integrated data RO utin

o Greater realism in deductions and representations

4

o Digital Twin
o

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

Snap4City (C), November 2024
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FIRENZE | B . | M. CENario colcor CITY .
\N. F :

Select ma |+
p Scenario name: Scenario name |
‘ ___l Location: | Location ’
Zoom l;‘ Scenario description:| Scenario description |
— ReferenceKB: |Reference KB |
® ’ Save Road Graph:  [Yes v
u Save traffic Sensors: [Yes v
r/ Save other Sensors: |Yes v
From: |gg/mm!aaaa Dl .
To: ’gg/mm!aaaa i gl ’I Edlt Road
| Save || Show Summary H Cancel | ’ Segment
- = VA — —_
O . Category Street: primary W
O g Nr.Lanes: | 3 ‘
O Speed Limit (km/h) |
Direction: | Positive direction v |
. Restrictions: Select or create restriction b
New Scenario | |
Update
Editi (7] iy identifier |
I I ng — . B -~ . = — og®
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Drag & drop [ O Road ypes: OselectAll  [unselect Al elemLocation
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https://www.snap4city.org/976 Properties of Road Elements
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Y & < DEGLI STUDI S5 cohiento ol DISTRIBUTED SYSTEMS AND
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-

Trattic Light Plan Optimisation, Digital Twin
 Match Multiple Objectives and Synchronization:
— public and private traffic, tramway priority

— Micro and Macro Scales MD.SI'

— AI: Genetic Algorithms’ Reinforced Learning CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE
* Fixed and Actuated Cycles
* Adjusted on Demand

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

e Reductions from 5% to 15%

m O N m >
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"I Traffic Flow Simulation Wed 16 0ct 23:50:45 @&

—
- » Lights

y . : syl T ~
Current Scenario: ~ downtown-toron... " * Effects r Prepare Simulation Execute Simulation KPI Simulation
» SSAO "
PAUSE HELP e o

Close Controis

y \ AlessandroScenario30_20240926095651 v

Delay: 450.0 ms ; : g \
: » -2 B
Stats : * e _
- \ Vehicles in simulation
time: 112.000 s » car:. 1548

payload: 5.0 KB \ « fram: 16
simulate: 12.35 ms _ & ’
snapshot: 1.68 ms & Totals

« Mean Arrival Speed (m/s): 13.723
« Total Duration (s): 1193.980
« Total Time Loss (s): 601.207
> ‘ « Total Waiting Count (#): 6.177

Vehicle Summary

bike(s): 48 / « Total Waiting Time (s): 63.047
car(s): %
person(s): 5 A Arrival Time | Waiting
- Speed Duration | Loss Count Waiting
Quick Find \ Flow (mis) (s) (s) #) Time (s)
\ flow1 13.634 41.161 25211 | 0.036 0.089
flow10 | 16.611 95.131 58.090 | 0.404 2253
flow11 | 17.330 23.485 12397 | 0.000 0.000
J flow12 | 15.420 94.908 60.891 | 0.980 8.082
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Traffic MTTall MTIT MTT MTITT MTT TW MTTTW

Load dir N dir M dir A Careggi Costanza
4TW-NTNS-MWD-P 1.5 3542.50 198.90 242.14 197.64 436.00 427.00
4TW-NTNS-MWD-A 1.5 3242.71 178.33 243.28 195.79 436.00 427.00
4TW-NTNS-MWD-P-A 1.5 3242.71 178.33 243.28 195.79 436.00 427.00
2TW-NTNS-MWD-P 1.5 4538.02 207.40 456.14 615.00 436.00 427.00
2TW-NTNS-MWD-A 1.5 3940.07 179.30 428.67 481.53 436.00 429.75
2TW-NTNS-MWD-P-A 1.5 4380.63 182.05 456.59 654.21 436.00 427.00
SUMO Actuated 1.5 3409.13 280.09 515.34 200.66 497.54 499.81
Webster 1.5 6474.95 465.45 441.93 210.50 1379.25 493.87
WebsterAdjusted 1.5 4035.08 195.82 441.09 205.66 463.87 447.06
-5% -8% -45% -3% -6% -4.5%

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

ATWD-NTNS-MWD-P-A: optimization by prioritizing traffic directions, the normalized
number of vehicles stops, NTNS , the mean waiting delay MW D, for all traffic lights,
and post synchronization, with Penalty and Adjust dynamically performed

Snap4City (C), November 2024
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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 ey

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

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

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

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

* Participatory: problem reporting, ticketing, etc.

@ number of Pedestrians number of Bikes number of Strollers

* Integration of any kind: env/weather, mobility, ticketing, presences, POI, ..
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. . CIty User Behaviour/services, Tourism and Safety (202419

* Quality of Life, quality of services, over tourism mitigation, sustainability
e Costs reduction of services
* Accessibility to services: citizens, Tourists, commuters, etc.
» Security/Safety of city users
» Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
* Monitoring services: tickets, reputation, usages, areas, etc.
* Monitoring user behaviour (counting, trajectories): indoor/outdoor, hot places/services,
ports, beaches,
* Computing: origin destination, trajectories, travel means, etc.
» Early detection/warning of critical conditions, connection with Video Management Systems
* Managing entrances in city areas: restricted areas, touristic busses, etc.
* Production of info-toursim, recommendations, nudging to city users and operators, second
offer promotion
* Providing Virtual Assistants for City Services, Tourist Offices, etc.
* Monitoring reputation of services via: social media, blogs, etc.
e Collecting complains, requests, participations from City users via mobile apps
* Computing predictions of any kind
» Solutions for Planning (optimization and what-if analysis)
* Reduction of Pollutant Emissions, via optimization
* Optimization plan to distribution of workload on multiple touristic offers/services, area
cleaning, etc.
* Predicting reputation of services, touristic and operative
» Algorithms and computational solutions, see next slide SnapACity (C), October 2024 128
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Operation:
— Monitoring: counting, tracking, flows, ODM, etc.

 Differentiating: tourists, commuters, resident, students, etc
 Differentiating on Restricted zone: permissions
— Early warning detection, predictions, etc.

— Collecting participation, complains, etc.
— Producing suggestions towards second offers, diversification

— Informing of crowed conditions

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

— Assessing and predicting reputation

Snap4City (C), October 2024
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* Assessing impact of " e
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advertising : -
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* Prediction of presences
on the basis of

— Social Media Twitter
Vigilance
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— weather conditions

— Historical data o —
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New Complain

* Bidirectional events: from VMS to Snap4City

Description

and viceversa

— From/to Snap4City to any service... LQ .
* SnapA4City collects and manages events from: ai';i?e?;2?2}22@2."?552;%?5“"

— Video Management System e

— Mobile Apps, city user complaints, operators, etc. o i s a1 3600

— Web Apps, city users and operators BEossE i

— Early warning detected from Snap4City, etc.
— Maintenance management tools, ...
— Other channels, ...
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e Costs reduction, increase service availability, risk reduction

e Quality Level

* Solutions for Operation (monitoring, managing, mobile apps, digital

signages, control rooms)
* Monitoring :

e Assets: switches, Wi-Fi,

Cams, etc.

* Energy: consumption, operative conditions, UPS continuity, etc.
* 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,

improve service level

* Algorithms and computational solutions, see next slide

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

servers, UPS, sensors, building, TV

UpsModelSeltec

¢“SNAP/aTy
. Assets Control Domain (o24ss)

P I M Monitoring

_City )
"\_ Digital Twin

K\

Models & Predictions,
Data Anomaly Detection,
Analysis, Assessment
Decision

Warning

Support System

Simulations, é_J
Scenarlous TFR, Crossroad,
Publ|c Transport,
J Routing, .

What-If Analysis,
Optimization

Monitoraggio Generale
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Environment and vwaste B

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

Environment Management producing predictions/prescriptions:

— Monitoring and long and short-term predictions, warning for: _3 o
* GHG, emissions, pollutants, aerosol, chemical plants analysis 560
* land slide, coastal erosion (blue economy) fe e

— Traffic Flow impact emissions, predictions E

— What-if analysis, optimisation tools
Waste Management and Optimisation:
— costs reduction, optimal routing production, pay as you throw,
— avoiding out of bins, predictions of waste production on bins, alarms

KPI: SDG, 15MinCitylndex, QOS, costs, Km, colleting time, EC KPI, emissions
Mobile App: final users services/informing and operators

— Info Waste for operators, participation, optimal routing, RAEE Collection, ..
Participatory: problem reporting, ticketing, etc.

Integration of any kind: env/weather, mobility, ticketing,
presences, POI, ..

Snap4City (C), November 2024
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Enwronment waste, land, etc., domain (o2

* Goals:
e 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)
* I|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), October 2024 159



Environment and Quality of Life
Air Quality Predictions

* Multiple Domain Data

* Traffic Flow data, Pollutant: NOX, CO2,
PM10, PM2.5, O3, ....

e 3D City structure, weather, ...
Multiple Decision Makers

o= Firenze - Trafair - AirQuality Heatmaps
A s o e o
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" Ar quality trends. ]86

Y SNAP‘ciry

S M

Objective and legal nature and

concentration

Air Quality Directive

Comments

Concentration Comments |

25 ug/m? (¥)

WHOguidelines

99" percentile

(3 days/year)

Targetvalue, 25 pg/m?

‘ovalgl 40 pg/m=(*)

The targe ~ia
cvalue W24 la

:come a
ry 2015

tto be e\ =29 on rriore
han 35 ao; s per year.

10 pg/m?

50 pg/m® (*)

99" percentile
(3 days/year)

20 pg/m?

Target value, 120 pg/m?® than 25 days per year, averaged

Not to be exceeded on more

over three years

100 pg/m?

Limit value, 200 pg/m?® (*)

Not to be exceeded more than
18 times a calendar year

200 pg/m?® (*)

e Pollutant Predictions: NOX, NO2, ..
 City officers, energy industries e
. | 2ea-v._ec.oxa ] pg/m3
* Dashboards, What-IF analysis = )
* Traffic Flow Reconstruction AL Hpo
* Historical and Real Time data = LY o
* Billions of Data o el
g Py Q o : s year
* Services Exploited on: e
* Dashboards, Mobile App LI ¥
* Since 2020 Prpeas =Q —

Snap4City (C), November 2024
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* Prediction Traffic Flow Manager on mult|ple C|t|es

— NOX Pollutant e m— CERRE TN W 2 e e
diffusion on the o —— N be ¥ W ("_" “
basis of Traffic L . R : b ‘ . £ I
Flow (prediction),
weather and 3D

structure

— NO2 progressive Tl - Y
average (Lon = B , 2 W
term )g (Long ' AR ] e

* Project:
— Trafair CEF EC

— Mixed solutions I 13 oo
of Fluidinamics
modeling and Al

Sun 2 May 231631

Inlnro‘
\ [\4

- € SNAP4cn'v .,w:n
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Dataset Construction Previsional Model

Dataset Model training
Construction And validation

1 y

a
4
3
8
=
=
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Model] . E % %
Data

SNAPA4City]Advanced APIs

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

Field: rain,
weather, etc.

(%)
Q
(%)
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Eandslide D; S Big Data Model execution
& Storage | Predictipns Shap Assessment
Real Ti :> and KB Data Analytics 10T App
€al lime - Management
data from S
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E. Collini, L. A. I. Palesi, P. Nesi, G. Pantaleo, N. Nocentini and A. Rosi, "Predicting and Understanding Landslide Events with
Explainable Al," in IEEE Access, doi: 10.1109/ACCESS.2022.3158328.

https://ieeexplore.ieee.org/abstract/document/9732490 Snap4City (C), November 2024
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Computing Traffic Flow
into CO2 sensor area

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

—

CO2 trom Trartic

¢YSNAP/crry B

—

* Traffic Flow is one the main source

of CO2 (ton of CO2 x Km x Vehicle)

e K1: Fluid Flow
* K2: Stop and Go

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

EC’s KPIs

13

CLIMATE
ACTION

[
J

FIOW Data

nnnnnnnnnn

Computing CO2 on the basis of
traffic flow data

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

Traffic Flow data

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

o,

CO2 estimation |

Reconstruction", Sensors, MDPI, 2022. https://www.mdpi.com/1424-8220/22/9/3382/
Snap4City (C), November 2024
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 Number of inhabitants ooV, , ® , ®
* Number of green areas UJa
e Surface area of green areas
. §umber of szpayers | v . |
* Average taxable income AV e X J =11 A IF J
* Cost of house per square meter fJ / =1 qJ difld
* Number of Supermarket
* Number of bicycle paths CostSM
* Length of bicycle paths - |
e Number of Bike racks Average lacablelncome
* Length of Roads |
 Number of Churches Fuel_station
* Number of theatres | |
e Number of Charging station EAQIEuropeanAirQualitylndex)
* Number of bus stops .
* Number of bus lines axpayers
: gtlémEt%(Cer of Fuel stations eonormyvalors
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EC’s

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

2020 values
+30
460

predictive models are:
Month

:agzOfT heYear 4410
Tmean +120
Humidity k&«:: +130
windMean +180
NoxDomestic

numberOfVehicles 13 enox
NO2cumulated £ @
NO2progresseveMean QRSN

numberOfVehiclesCumulated

KPl on NO2 montr

g/m3

o 58 8 4883 8

alue of No_2 inm

mean progressive \

19

¢VSNAPcry B
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iNn aadvanc

r

|*

—

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 Brp—
a3 ¥ argetvalue, 2> pg/im limit value since 1 January 2015 Hg/m
PM o Not to be exceeded on more 99" percentile
0 One day Limit value, 50 pg/m? than 35 d 50 pg/m? (*)
an ays per year. (3 days/year)
PM, Calendar year Limit value, 40 pg/m?* (¥} 20 pg/m?
. ) Not to be exceeded on more
O Maximum daily Targetvalue, 120 pyg/m? than 25 days per year, averaged | 100 pg/m?
: 8-hour mean & ' He ys per year 5 re
over three years
Not to be exceeded more than
NO, One hour imi 3% P (*
N 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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Smart Waste — Map view

=] Smart Waste Management

Thu 5 May T1:14:28

Select the bins Kind, Fullness and Status + he VALUE NAME: FI67896
from the dropdown below and press £ pescH
SUBMIT to see the results on the map. BETALS meron fEpes W, KN i

Last update: 2022-02-28 12:46:12.899Z

Kind Status | N anee S
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i - | Last  rast  Last Last Last  Last
X WSS | organic [SURIid] ue 4 houre 24 hour 30 daye6 montt 1 year
St RN Last  Last t Last
a5 Olotto i S paper [SURLid] vanie 4Tours 24 houn7 30 days6 montr 1year
plastic [SURI id] | R B | ap pre=n -

Via_Dei_Medici: ORGANIC fullness (<]

A i m.rdmm\u . & \ = i
i
ORGANIC PAPER GLASS GENERIC
 I—
ﬁ 5] <
[ soEA %

Privacy Policy ~ Cookies Policy ~ Terms and Conditions

¢*sNaP4

* Reduction of costs for waste collection
* Optimization of waste collection for the next day, forecast
* Production of rides and paths for the drivers on waste collection

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

* Chick on the «Table view» button to access the other dashboard
Snap4City (C), November 2024

¢ sNAPA D

Search bins on map by filtering
per:

@,

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

Group of bins (by GrouplD)

GOOD HEALTH
AND WELL-BEING
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Please select a date: [e2/09/2020 B
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4

” Diemen
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Selector - Map
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485172.926-Rest

s t
Routing
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Waste Collection Optimization

v

&«

& snapacity

X

ﬂ Dashboard Management Syste

X

ﬂ DashboardkManagement Syste

X

& iotdirectory.snapdcity.org/api/c X o

<> C M 23 snap4city.org/dashboardSmartCity/view/Gea-Night.php?iddasboard=NDMwOQ==

Profile settings

statsNew3 v

Algorithm stopping criteria

¥ Max iterations 10000
B Max runtime (s)

B Iter with no improvement
o S

Bin selection settings

Minimum fill rate 39
Max nearby distance 150
Choose bin kind:

ORGANIC PAPER

Snap4Waste - Planning
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City Energy and Buildings

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

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

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

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

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

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

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

222222

Integration of any kind Snap4City (C), November 2024
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Smart Light Control of C ﬂ P cLON o

* Energy Domain

== HELSINGBORG H22 DEMO - C3PO-NEWGUI o

* Smart Light, MQTT, ....

* |oT Orion Broker FIWARE  [F § | REies
eDashboards @ = W F ' R

* Map coverage on Sweden

* Monitoring and real time control

* Energy control, analytics e o e

* Direct control —
* Historical and Real Time data e —

. : [ R (

* Services Exploited on: S g

° DaShboardS A1 . illuminanceLevel - 7 days

* Since 2020
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Smart Light in Merano

ASM Merano
Stodtwerke Meran

&
&

N IR Neranc, i ke

v o= X / Tirolo M 2ot

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

Obermais

(=9 g
Maia Alta \ i

AR,

(4

£
>
/
N
pan0

5
<
rad,

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

Ugo-Polonio- 2
Kaserne
- Caserma
Ugo Polonio

© b,

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

* Powered by

: >SNAP4Tech

Snap4City (C), November 2024 173



Karlstad Street Lights CAPCLON CSNADlary
Karlstad - Capelon
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* Field-tested energy
community: the self-
consumer
condominium

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

Green and Data Driven District

Aggregated KPI  JuicePark ~ SmartPole  CityAnalytics

POI - 0D POI - PRESENZE

POI - PRESENZE (TS)

ACE - PRESENZE ACE - PRESENZE (TS)

g

\Trenno

oy ot

Sl | \ 15
Boscoinaitd. Lampugnano 185.m
Toht i Pdrcoaido =< =

R VG o\ S TS T
T | Ippodromo S

’ £ Quarto Cagnino
P ! , S 3
\ Parco delie™\

| Jcave

Viale Forlanini
% (6}

Pdrco Forlapini
y

SeIIaNuWa‘ ':C'e[a —F

Ji:s

Linate

-\

Y\l i

B

Privacy Policy Cookies Policy Terms and Conditions

SUSTAINABLE CITIES
AND COMMUNITIES

N8

iy

Origin-Destination Map
0D Controls:

Show all polygons:

Time period:

Precision: poi

Flow:

Max Opacity:

2021-12-31 00:00:00
week

spisbis | AL

0D Flows

Rates:

( on—— > 1. T

Area id: Polygon Quartiere Navigli

lgence

CGSNANmnusmv
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People counted daily:
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People aggregation daily: eBike
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Vehicle counted daily: Number of sessions to date: 0
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Daily energy produced: [ 1 0 Juwn SOS requests to date: 0
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UNIVERSITA DINF :

DEGLI STUDI [ piearTiMeENTO Dlo DISTRIBUTED SYSTEMS [::]4 CITY

FIRENZE | S8\ kmazione | TECHNOLOGIES Lag e 0 €
s T / y

Mon 23 Oct 12:42:28 1)

Building / Floor / Parking:

! h 4 Il' M
x h - f
[ 4 T-. . l i * ISPRA Site
& | Y .“ 7 &

All/ Single Building: " >, J £—— = " g yaksona - oA

Via Lussemburgn

Q 3 y —

Variable: ® / 5 5
occupancy v < 2

Via Fnlandia

=
V | l
(5 s S &
¥ g

o eting VA
=
iy €

Popup on Shape Click
v

>

5
Via ftalla

W3 Belgic

Add To Map

-

= . Capacity: 2936 #
2 ’ ¢ Allocation: 1995 #
Occupancy: 883 #
« DAC:-941 #
DOA: -1112 #
DOC: -2053 #
e PAC: 6795 %
Number 3 , - \ ' : <4426 %
S : _ . 130,07 %
50-100 RS 3 f Energy Hot: 4473978 kwh
25-50 Wy [RBST T ¥ £ A . Energy Cold: 916361 kwWh
! 10-25 ‘ 4 8 ‘ ¥ 7 1 Power Hot: 36 kW
.0~10 3 & Power Cold: 0 kW
! Outdoor Temperature: 14.07 °C
Total Number of Buildings: 76 of 304 #
Ispra - Occupancy8m Total Number of Floors: 104 #
Total Number of Zones: 139 #
Total Number of Parking Areas: 4 #

—See Trends

Parking Overview

" v > Pt - Xy :".
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Building 27B Trends Mon 9 Oct 13:47:14

Actual Capacity - Allocation - Occupancy Occupancy Weekly Time Trend Compare Office Mq 9m
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8. 6cl 3.

A
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5.

® DOA + DOC m DAC

Occupancy Per Zones - Monthly Time Trend Comparison Stacked
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24.'5cp

L

! 30.Sep

14. Sep 16. Sep

@ Zone A - occupancy @ Fone B - occupancy ® Zone mf_C_P1_P2 - occupancy Zone D - occupancy

Percentage Per Zones - Monthly Time Trend Comparison

. [
N R s |

14. Sep 16. Sep 18.'Sep 20. Sep 22. 5ep 24.5ep 26. Sep 28. Sep 30. Sep
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Heat Power Heat Energy 9m Energy Trends Average Hourly Power
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Cold Power Cold Energy 9m 4. et : . bet o M
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UNIVERSITA DINFO . 7 -I-m",
DEGLI STUDI DIPARTIMENTO DI %TR]?U;EB SYSTEMS \ O . m::
e VRt )

Ispra Floor, Zone And Room Details Fi6Oct18:4154 @@

Floor PT of Building 58A

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

Select a Zone metric: IR CIIR

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 Start temp: 23.92°C

gt i
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UNIVERSITA
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Building ID:

Variable:

occupancy v

Popup on Shape Click
v

DINFO -

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

INGEGNERIA INTERNET TECHNOLOGIES LAB )

DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE "~
AND TECHNOLOGIES LAB

BUILDINGUNIFI_BIOMEDICA
DETALS| OESCRIPTION]  RYOATA
Last update:
Description  Value
capacity ) 160
allocation 150

occupancy 125

Keep data on target widget(s) after popup close: O

Occupancy = o A ey o
Ngmber Campus

/
S e / Segreteria
Fisiologia 63 ! Student

Energy Prodction 1m Energy Production Weekly Trend

Medicina
del Lavoro

17.8 A
o | SO

0
26.

NEg
(KM 4 CI

«*ﬁm'

B‘M

Wed 1 Nov 11:03:31

BuildingUnifi Biomedica

Date Observed: 1/11/2023, 10:11:01
Capacity: 160 #
Allocation: 150 #
Occupancy: 125 #

DAC: 100 #

DOA: 90 #

DOC: 80 #

PAC: 80 %

POA: %

POC: 60 %
Energy Hot: 160 kWh
Energy Cold: 140 kWh
Power Hot: 24 kW
Power Cold: kW
Outdoor Temperature: 19 °C

Privacy Policy  Cookies Policy Terms and Conditions  Contact us
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i T ey

Building 58A PT Trends Mon9OCt1351:30 @@

Actual 4m  Capacity - Allocation - Occupancy Organization:Orion-1:Floor2_58A_PT - Occupancy

40 252

189

¥

. N AN | 5

@ Capacity 0

Occupancy [ ] i * llocati ) ] 3 6. bcl L l)-:t 8. l)d

= 20 r.N ﬂ
1]

Percentage Per Zones - Monthly Time Trend Comparison

\ &, da N Al
M _. MM TS

22. lSep 24. lSIﬂ) 26. I.'.ep 28. ISep 30. ISep

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

Occupancy Per Zones - Monthly Time Trend Comparison Stacked

Snap4City (C), November 2024
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UNIVERSITA
DEGLI STUDI DINFO DISIT

.
/
DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
FIRENZE  Norchema INTERNET TECHNOLOGIES LAB (: ITy
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENGE

AND TECHNOLOGIES LAB

Industry production Domain o2ass)

* Goals:
. ' i i 5 Barn DINFO D v
Cost reduction, increase control on production G Rkt B, Joop € SNAPAcry i
* Production optimisation =~ pr——
. A Aas ‘M E: Map and 3D BIM modelling to:
o Quallty LEVE' . E' -- represent the details ’
N . . . . . . . — = - Aassociate physical elemgn\ts
* Solutions for Operation (monitoring, managing, mobile apps, digital wihdsta
. Historical and Real Time Data
Slgnages, ContrOI roomS) .Sy;_: i altl r"fjcl)gritor-ing“ oo | 23 - : = = —
* Monitoring KPI: administration, production, commercial, faults, Buses ntelgence
etc. *} 5}’3!22?;3352;2’222‘;11'5327“ i
e “L-ev(_emevntsmt e plant
» Early detection/warning, alarm, of critical conditions — ey B i
* Multichannel Event reporting: email, Telegram, mobile apps, i i B W rmm—"

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

[ — E N —

Pmecyrely sy Temeanaconaners  conses B e . ¢t

b
SNAPdcny o
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Snap4Altair Decision Support

supervision and control, Industry 4.0
* Multiple Domain Data

ALTAIR

(CIHLIIMIIICIA] l

21 ESSECO!

* Distributed Control System: energy, flows, storage,  |== R
chemical data, settings, .. M““Mww g
* Cost of energy, Orders, el | mmw g, .
e Production Parameters e — e e e
* Maintenance data e
* Multiple Levels & Decision Makers
* Optimized planning on chemical model

* Business Intelligence on Maintenance data

e Historical and Real Time data
e Billions of Data

 Services Exploited on:

* Multiple Levels,
Mobile Apps, API

e Since 2020

Snap4City (C), November 2024
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o — MN'OH — . o T \/ e Valve 786 with trend v
- . g / Altair Production Line
e g Map and 3D BIM modelling to:
= - represent the details
- -- associate physical é“Iem%rﬁs
- - with data \
o e e i e [
Historical and Real Time Data |« | = =
Synoptics for real time monitoring ‘ - rym———
oo s 885, | migha | wgme CARBONATO DI POTASSIO I
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, i - Business Intelligence
- | Maintenance . 3
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..... > — — ;-.-i \": devices and detection to physical
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* A feature optionally installed and optimally used to certify locally
or in federation with other installations.

* Blockchain technology on Snap4City can be used for:

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

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

— Certification of loT Devices/Entities Models
» Usage of Standard models and templates
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Storage Smart City API
- KnowledgeBase OpenSearch

Ent.Directory /_/'
/ : i NiFi cluster

Broker Filter

ORG2.MSP

\Blockchain network /
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Snap4CityDocker

c A Nonsieure  dashboare iSr T php? e d cl n p t Nuove Chrom:
Snap4CityDocker

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

Organization
Role: RootAdmin, Level:

Add new request.

1OT Applications * Show | entries Search:

= 10T Directory and Devi
Device Identifier #| Fromdate #| Todate #| Request Status #| Report

& My IOT Sensors and Actuaters
10T Sensors and Actuators traffic_9001 1179-01-01T00:00:00 1179-01-21T00:00:00 completed DOWNLOAD REPORT 1000 0

OT Devices

10T Devices Management
[ traffic_9001 1179-01-01T00:00:00 1179-0115T00:00:00 completed DOWNLOAD REPORT

ke
EIEEED traffic_0001 1179-01-01T00:00:00 1179-01-06T00:00:00 completed

@

traffic_2001 179-01-01T00:00:00 1179-01-11T00:00:00 completed DOWNLOAD REPORT 528 o

Snap4CityDocker X ! epts Only X S x Snap4city IoT Direc

traffic_9001 179-01-01T00:00:00 1179-01-02700:00:00 completed DOWNLOAD REPORT
€ A Nonsicuro  dashboard/dashbo 2 fi h U t y a e 0 p blockeha 2 . N sponibile

traffic_2001 179-01-01T00:00:00 1179-01-01T00:00:00 completed DOWNLOAD REPORT

Ext. MS Broker Devices Discovery
Ext. MS Broker Discov: traffic_1002 2024-04-03T00:00:00 2024-04-26T00:00:00 tochange pending DOWNLOAD REPORT
Ext. Broker Devs Periodic Update 1

Snap4CityDocker

Switch To New Layout (Beta)

Rules for Discovery Showing 31 to 37 of 37 entries

Doc: IOT Directo User: userrootadmin, Org:
Organization

Role: RootAdmin, Level:

Create an 10T D

Create an |OT Device Model
LoGouT

dd a Y wice intc 4City
Add an IOT Device into Snap4City Add new request

Resource Manager  ~ 10T Applications + Show Search:

OO0 00U & & 88880

v |entries

Development Tools ¥ = 10T Directory and Devices

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

& My 10T Sensors and Actuators
T AT AT traffic_9001 1170-01-01T00:00:00 1170-01-02T00:00:00 completed DOWNLOAD REPORT % 0

Management

®
Decision Support Systems ¥ 0 B
traffic_9001 T170-01-01T00:00:00 T170-01-01T00:00:00 completed DOWNLOAD REPORT 48 0
5 & 10T Devices Management
Deploy and Installation ~ 9
8 Devices blockchain verification traffic_9001 T171-01-01T00.00:00 T71-01-21T00:00:00 sror DOWNLOAD REPORT 1008 0
SuperSetting v oker
P 9 IOT Brokers traffic_9001 T171-01-01T00:00:00 N71-0111T00:00:00 completed DOWNLOAD REPORT 528 0
@ FIWARE Smart Data Mod
= & 10TDev s traffic_9001 T171-01-01T00.00:00 T71-0115T00:00:00 completed DOWNLOAD REPORT 720 0
& 10T Devices Bulk Registration
traffic_9001 T171-01-01T00.00:00 T71-01-06T00:00:00 completed DOWNLOAD REPORT 288 0
& Ext Ms Broker Devices Discovery
s traffic_9001 T171-01-01T00:00:00 T171-01-02T00:00:00 completed DOWNLOAD REPORT % 0
s
= traffic_9001 T171-01-01T00.00:00 T171-01-01T00:00:00 completed DOWNLOAD REPORT 48 0
[ traffic_9001 1172:02-01T00:00:00 1172-02-21T00:00:00 completed DOWNLOAD REPORT 1008 0
[J  Create an 10T Device Instance
traffic_9001 T172-01-01T00:00:00 172-011T00:00:00 completed DOWNLOAD REPORT 28 0
[ Create an 10T Device Model
O Add an IOT Device into Snap4City = =

Showing 11 to 20 of 37 entries.
urce Manager ¥ Previous

Development Tools  +
Management ~

Decision Support Systems v

Deploy and Installation +

SuperSetting ¥
ard/i /management/blockchainrequests.php:
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booklets

* Smart City

https://www.snap4city.orge  https://www.snhap4city.org/d https://www.shap4city.o
/download/video/DPL SN ownload/video/DPL SNAPA4| re/download/video/DPL
APACITY.pdf NDUSTRY.pdf SNAP4SOLU.pdf
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https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY.pdf
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