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Digital Model with...

Intuitive platform
Any Data TYPE, any data source, any protocol
Data storage seamless _

-t
Data analytics =2 artificial intelligence, Al/XAl .:
Data Ethics, Al Ethics, GDPR

Interactive Data Representation, any kind

Key Performance Indicators, any kind

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

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

Sustainable, shared, open source 100%

Complex and heterogeneous information, interoperability

©)

©)
©)
O

GIS, ITS, AVM, loT, BIM, CKAN, etc.
Satellite services

Maas, last-mile delivery HUBs

etc.
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e Controlling Status: management, and

operational
o Monitoring via KPI
Predictions vs KPI
Anomaly detection \,

®
®
o Neuro-Symbolic analysis
®
®
®

Monitoring

N
TS

Predictions,
Anomaly Detection,
Analysis, Assessment
Warning

Models &

Risk assessment Data

Early warning on critical conditions Decision
Fast What-if analysis Support Syste

o Making plan: tactic and strategic, A
medium and long range, micro/macro ~

gimulations
FR, Crossroad
Public Transporyt,

o Simulation & optimization

o Generative Al Prescriptions, scenarios

o Resilience to Unexpected unknows What-If Analysis,
o What-if analysis wrt scenarios Optimization <
o Collaboration with stakeholders
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o Horizontal Al Platform/Control
* 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, 10T, VR,
Visual Programming, business intelligence, CSBL, SSBL, etc.

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

« KPI: multidomain KPI, general management, early warning, early
detection of critical conditions, 15 Min City Index, SDG

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

* Participatory: problem reporting, ticketing, etc.

° Integration of any kind SnapA4City (C), November 2024
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Standards and Interoperability (10/2024) ""SNAV

Compliant with:

* loT: NGSI V2/LD, LoRa, LoRaWan, MQTT, AMQP, COAP, OneM2M, TheThingsNetwork, SigFOX, Libelium, IBIMET/IBE, En
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://www.snap4citv.orq/65

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

* 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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> 60.000 downloads

Tic

Data Analytics

Statistic, Optimization
Simulation

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

T

Node-RED

Open Data CKA

BIM Servers

Social Networks
Video Management system
Gateways

DISIT

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

MicroServices ¢“SNAP/cry =

Areas

entities

Snap4City
Microservices
Proc.Logic

Snap4cCity (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

Interactive Widgets

Micro Web App

loTApp Management
Data Logs, A&A, Security
Ownership Management

VPN remote access

Widgets: Graphic Libraries

Maps, 3D representations
Synoptics, External Content

13



Solutions: reliable, secure and fast to realize

* Via Snap4City tools
* Dashboard Wizard

* Dashboard Builder
* Data/Visual Analytic

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

Snap4City (C), November 2024
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https://www.snap4city.org/944

On Line Training Material (free of charge)

¢VSNAPcy i

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

Snap4cCity (C), October 2024
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Development Life-Cycle

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

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

s hitps apdcity.org

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

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

Coordinator: Paclo Nesi, Paclo nesi@unifiit

DISIT Lab, hitps://www disit org
DIMFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, ltaly
Phone- +39-335-5448474
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ks B BermeAl/ML Infrastruct. CYSNAPdcry
dSNApzlc.w

@

Node-RED:@ @
|£)T Application

~ S4CDataAnalytic

VELOPMENT

‘CLEARIML

@ python &= @Y studio

l plumber data l
O n Se rve r Z Jupyter claffProgr3 Last Checkpoint a few seconds ago. (unsaved changes) Logaut ,—
Fle Edt View nset Cel Kemel  Widgets O n PC as Python3 O IJ-I pyThDﬂ data Se rve rS
]’ analytic ]' .
Local Environment @ docker—

DEVELOPMENT

Server Execution

0y
©

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

Snap4City (C), October 2024 23
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Passed AR COMPLIANT

* Update: 29-10-2024

* 12 runninginstallations in Europe

* Altair, Italmatic, Romania, Rhodes, ....

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

Snap4City (C), November 2024

; . Ant_wergarea!Be[
* Snap4.city.org, Greece, Merano, Cuneo, .;. 21l = )
g . ologna
» Toscana, Pisa, Sweden, ISPRA, Snap4.eu, - soovise

¢ Capelon (Sweden: Vasterds, Eskilstuna, Karfgt.ad)

* Cuneo (I R

e DISIT demo (multiple)

% = S * Dubrovnik, Croatia

e 16 projects, 12 pilots on 10 Countries
’ * Garda Lake area (1)

*  Greece (Gr)

* Helsinki area (Fin)

* Limassol (Cy)

* Livornoarea (I

* Lonatodel Garda (I)
* Malta (Malta)

* Merano (l)

*  Modena (I)

* Mostar, Bosnia-Herzegovina
* Oslo & Padova (Impetus)

e Pisaarea(l

* Pistoia (I

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

* Rhodes (Gr)

* Roma(l
> 2.2 Million of structured data per day ; Setezodecomo
* Siena(l)
¢ SmartBed (multiple)
¢ Toscana Region (l), SM
* Valencia (S)

* Varna (Bulgaria)

* Venezia area (I

*  WestGreece area (Gr)

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

FI B ‘P‘ﬂam-

o

Node-RED
Main Organizations/areas S S

iy PR E

)

<) %
Brasov (Ro), by ICEBERG 53 ﬂ'“\% s

P

Firenze area (I

Santiago de Compostela (S)
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"9l Twin Solutions or st
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PUBLIC TRANSPO.

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

= SMARTCITY
: .‘ . EXPO WORLD CONGRESS

THE EVENT FOR

.
e SNAPQC\TY BETTER CITIES

¥

Digital N s for
gital Twin Solutions fo Sustainability
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roadmap

EUROPEAN COMMISSION

interreg E
/Vediterranean .=

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

- nterreg E

IT FR-MARITIME

4aMOBI
EMART

- Smart Mobility
- PISA, PUMS

o‘ LIVIng lab

Smart
Ambulance

(2021-22) :

Enterprise

(2021-22)
Industry
o i Almafluida
O Industry 4.0
(2021-22)

O

o]

O 2021

O
O

AMPERE (2021-22)

Industry 4.0
enel X
Contract SmartCity
- GRUPPO——
EUROPEAN COMMISSION O pRETTD
Contract Industry 4.0
O uni.systems
SmartCity, 2021-23
PC4City (2020-21)
Monitoring Terrain .
Winner of Open AXIS collab
Data Challenge of SmartCity

cnel X

O capr:LoN

Km4City
1.6.7

- Smart Light
- Sweden

o 2022
@3‘\1 mQ{\OETRICA

Asymmetrica
Smart City, 2022-23

B JRC

EUROPEAN COMMISSION

Contract, 2022-23 o O

OO

Italferr, smart City

CN MOST, 2022-26 ELLIE IA

i Italiadomani
AN NAZONALE 4 RFFIESAE AESUENZA

§ Italiadomani
PUANGINAZICRALE DIRIPRESA  RESLIENZA

o El THE, 2022-26
OG. Agile, 2021-23

TUSCANY' xo

2023-26 -

OMerano, smart light

O 2023
oW

Contract, 2022-23

O 7%

2022-2023

ATTRATTIVITA
1] C ERCA
TERRITORIO

Finanziato
dall'Unione europea
NextGenerationEU

O eqel )( OceanRace,
Contract, 15min Genova, AWS
Cuneo,

Security and Risk

o& Smartea

Rhodes,
smart city

O 2024

V & |
”/TALFERR

GRUPPO FERROVIE DELLO STATO ITALIANE

1MmILeIrey -
MARITTIMO-IT FR-MARITIME

PR, >

interreg
Euro-MED

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

e Controlling Status: management, and
operational

Monitoring
o Monitoring via KPI
o Predictions vs KPI KPI
o Anomaly detection N___ Digital T j
o Neuro-Symbolic analysis Models & X predictions,
o Risk assessment Data Anomaly Detection,
o Early warning on critical conditions Decision / Analysis, Assessment
o Fast What-if analysis Support System Warning
o Making plan: tactic and strategic, < 8 Simulations,

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

2024/8 Snap4cCity (C), November 2024
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*
DI N I o D IS' I 2 2 /
DIPARTIMENTO DI DISTRIBUTED SYSTEMS : : ' ‘
INGEGNERIA AND INTERNET \ 6 i .
DELL'INFORMAZIONE | TECHNOLOGIES LAB L

s

o e R

e Controlling Status: management, and
operational

o Monitoring via KPI

o Computing predictions and KPI

o Anomaly detection, Early warning \ \

o Control Rooms, situation rooms o Y L NG

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

o Changing semaphore maps

o Changing Dynamic signage

o Real time Info Mobility

o User engagement via Mobile Apps

o What-if analysis

o etc.,

PPPPPP

herop "u&renze
Ameri pucci

. Snap4City (C), November 2024 30
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DISIT

L e
DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB ' y '

DINFO

PARTIMENTO DI
INGEGNE RIA
DELLINFORMAZIONE

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

Plan

Critical functionalty
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DINFO

DISIT

¢“SNAPcrry

FIRENZE | i one | N
T_'F) . © - ' ' -1 LD & f‘JJ Jr‘ ' ] = = B &= -y - * 1 -
ERIVIG: European Resilience vVianagement Guide

© 5 C L smatesdehom 00 et o s A S TSSO oD

=8CZR@0 %

o Woa bt

BOEEEeD

[rren——
g

Matat thngs eiten e

Fonesn 1
e
e
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CRAMSS
Collaborative Resilience
Assessment and Management

MONITORING Support System

—

LEARNING

Environment

Entertain. &
Secial

ANTICIPATING RESPONDING

- Big Data Platform
- loT/IocE/Open Data

- Real Time Dashboard

- Resilience Control Room
- Data Analytics

- Early Warnings

- Urban Trafic Manager Data Exchengée

- Human Behavior Analysis

- Predictive Analytics

-Urban Transport System Dynamic
Analysis

- Resilience Quantification

- Network Analysis

-Smart cision guppo;'t Systems (DSS)

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

- Resilience DSS

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

-pém-

i 7 sy

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

parking, traffic flow, Traffic Reconstructlon KPI,

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

* Multiple dash/tool Levels & Decision Makers

e Real Time monitoring, Alerting, quality assess.

i

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

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

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

* L
L *

https://www.snap
Snap4City (C), November 2024 !
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Key Performance Indicators, KPI

Weight
Average

Slow
Mobility

5
Food

Services

Sport Moblllty
GCovernment

Services
5 5
5 5 Health

=5 “a
'-5

3 3

Average

Economy Housing
<4 K - 3
3 Culture
Environment and

Cults

Entertain.

C‘SNAmcm

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

15 minutes cities (where primary services must be &

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

1SMin

4 e

Pollutant Averaging period
oM Calend. 5 i, 55 e The targetvalue has become a 10 ugi
25 endary argetvaiue, 2> pg/m limit value since 1 January 2015 Hm
PM One da Limit value, 50 ug/m? Not to be exceeded on more 50 ug
o Y imit value, 50 pg/m than 35 days per year. Hg/m? ()
PM, Calendar y Limit value, 40 pg/m®  (*) 20 pg/m?
Maximum dail Not to be exceeded on more
0, 8 ho meay Target value, 120 pg/m®  than 25 days per year, averaged | 100 pg/m?
over three years
Not to be exceeded more than
NO, One h imi (% P (*
., Onehour Limitvalue, 200 pg/m?® (*) 18 times a calendar year 200 pg/m® (*)
NO, Calendar ye Limit value, 40 pg/m* 40 pg/m*

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

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

SUMP/PUMS: mobility and transport vs env. &

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

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

time
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15MinCitylndex on Bologna cnel X v

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

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

+|  fapse) | SR AND WELL-BEING EDUCATION

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

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

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

« | # of Inhabitants

Environment R"“"":' A\ Modefa
Index X

Scandiano - & Castelfranco

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

Sassuolo Rangone
Spilamberto

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

15Min Health e r § | il | ——

Index

assa Lombarda

Lugo,

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

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

Lat lon: 44.61882,11.35437 M >s50
Map contributors

https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQxMg== Snap4City (C), November 2024 .
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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 deteFtlon | N P g j
o Neuro-Symbolic analysis N

: Models & Predictions,
o Risk assessment Data Anomaly Detection,
o Early warning on critical conditions S = Analysis, Assessment
Fast What-if lysi I Warning
o Fast What-if analysis Suppor S\
o Making plan: tactic and strategic, Simulations,
medium and long range, micro/macro Scenarlous TFR, Crossroad,
o Simulation & optimization < Public Transport,
- L : Routmg, .
o Generative Al Prescriptions, scenarios
o Resilience to Unexpected unknows What- IfAnaIy5|s
o What-if analysis wrt scenarios Optimization <

o Collaboration with stakeholders

2024/8 Snap4cCity (C), November 2024 ‘




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

FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS I
NEWGUI *

I ———

111

Monitoring

KP
\, Digital Twin j

Models & Predictions,
Data Anomaly Detection,

S Analysis, Assessment
Decision Warning
Support System

'& Simulations,

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

What-If Analysis,
Optimization <

\

Snap4cCity (C), November 2024
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https://www.youtube.com/watch?v=le2XNF8Ftxo
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DINFO

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

INGEGNERIA INTERNET TECHNOLOGIES LAB

DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

Local D

¢“SNAP/crry

Building

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

LoD3 Change
BIM - Skeleton Change
BIM - Full Change

LoD3_LowRes Change
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Available Al Solutions on Snap4City

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

* Mobility and Transport

* Environment, Weather, Waste, Water

* City Users Behaviour and Social analysis
* Energy and Control

* Tourism and People

» Security and Safety

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

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

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

Snap4cCity (C), November 2024 46
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UNIVERSITA
DEGLI STUDI

DINFO

° Scenario Editor

Q... T 2

)
Sensors : o %

° Weather Sensors

DIPARTIMENTO DI DISTRI
FIRENZE | Neecnenia AND INTERNET
DELLINFORMAZIONE | TECHNOLOGIES LAB

Y uto-yiate 48l G2

Via !

oina "

& GinC!
CinguE
e Cind

dell'Oticaltura
X

5 ® | Load Scenario:
40 pocd™®
| Scenario version: |

A0
X R
Rl Moeoscen
qo Load Scenario

paolo6_vehicleFlow
Heatmap thmmb:

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

Traffic Heatmap Controls:
Max Opacity:

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

® METRO1128 - vehicleFlow METRO1128 - Predicted - vehicleFlow

| Scenarios waiting to be processed: Fl_it‘ 06

@ 1nit O Acc

v]

= Free street
Fluid traffic
Heavy Irafiic

= Very heavy

() Sensor position

Sun 13 Oct 17:22:50

Compute Compute
Predictions Heatmaps

Data Update

Select a Scenario
Scenario Version v

Select a color map
Clustered: @ Yes O No

File: @ Yes O No

Model:

[ ISEICY gg/mm/aaaa - -

RLReCICY gg/mm/aaaa — -

(m}

Show
Heatmaps
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(@) SUSTAINABLE ¢“SNAP/cry

> DEVELOPMENT i‘:ALS

QUMITY
[WCAT]ON

e 15 Minute City Index:

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

3 MowiLaEhe

s

security...

Optimization of car sharing/pooling

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

Predictive maintenance
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
ACTION

O

ction of emission, reduction of congestion

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

ic flow reconstruction
and vs Offer of Mobility analysis

1 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

0&3

Shortening justice time

Prediction of mediation proneness
Assisting institution is taking legal decisions
Anonymization and indexing legal docs.
Ethical Explainable Artificial Intelligence

Snap4cCity (C), November 2024

(10/2024)
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brarraon: | DINFO | DISIT Z ot
DEGLI STUDl ARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | Bosuena oo | SBNEREr CITY bf"‘

-

The difference IS on compu

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

o What-If Analysis integrating predictive models and
simulations

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

0.4311 . 1.00 1
))))‘)-—__“«(

NaxTemperature Humidity Day3 MaxTempSIR VelMaxSIR Temperature Day15 MinTempSIR

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

))l‘-__—((«(

WindSpeed Humidity LevelSIRIdr Day15 ay3 Temperature Day1 MaxTemperatu

) ase value

11

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

— Day3

e MaxTemperature

4| = Humidity

—— LevelSIRFre

— LevelSIRIdr

~—— PrecipSIR

e MaxTempSIR

21-12-2019

o evidence of compliance with ethical aspects with
confidence

o To be able to use the systems as a trusted
expert system. A
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* G@Goals:
* Decongestion, Decarbonization, costs reductions
* Improve Accessibility to services
* Improve Security/Safety of city users

* Operation and Plan:

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

* Optimization and what-if analysis traffic light, infrastructure

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

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

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

——
* KPI: SUMI/SUMP, travel time, emissions, traffic status, accessibility, .. el || B
* Mobile App: final users and operators
— Info Mobility, traffic reconstruction, charging, participation,
— Parking, payments, overparking, fine reporting, ..
* Participatory: problem reporting, ticketing, etc. N 20— -
* Data Integration of any kind: env, weather. Tickes, presencss,.hQl sat, etc. 51
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I\/Ioblllty and Transport Domain (2024/8)

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

Snap4City (C), October 2024 52
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* Making decision on mobility

and transport solutions = e
what if analysis

* Controlling pollution

* Dynamic Routing for
Firebrigade, Ambulances,
general public

T
heropogt ze
qeropb\c‘){\lren ©

1 CLIMATE
ACTION

3

* Planning Public

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

o Impact on the flow of people and vehicles

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

o Immediate reaction to natural events or not

o Everything is ready and updated in real time

o Each view is contextualized in terms of data: descriptive and &@[ﬁ]‘
prescriptive

o Digital Twin
o More detail in the context integrated data
o Greater realism in deductions and representations

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

29R"_—
sy ==Y
) - g D
[ - = )
7 & eep
\} Corrado
} q
1
1
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Editing
Drag & drop
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)
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Show Traffic Sensors

|
Filter by road types

Scenario name: Scenario name

Location: ‘ Location

Scenario description:l Scenario description ‘
|
ReferenceKB: \

lReference KB

Save Road Graph: ]Yes v

Save traffic Sensors: [Yes v

Save other Sensors: ]YeS v |

From: gg/mm/aaaa --:--

Edit Road

To: gg/mm/aaaa --:--
., ] Save H Show Summary || Cancel ’ l Segment
- s —
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Category Street: primary o
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: Speed Limit (km/h): |
»
Direction: | Positive direction w |
Restrictions: | Select or create restriction v |
Update
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O! Road Types [select All (Unselect All elemLocation
abandoned ubrid!eway Pbus _guidewayubus_stop ®construction elementClass
 corridor cmssing P disused Hclevator elementTvpe
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Eshow Road graph
Show Traffic Sensors
| Filter by road types
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Traffic Flow Analysis By Scenario
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| Load Scenario: ®1nit O Ace
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Traffic Heatmap Controls: 24H
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© OpenStreetMap contributs

Time Series
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Mon 23 Sep 12:53:12 =]

INIT to ACC Compute Compute Show TFR
TFRS KPI

Data Update

enrico909 2024-09-23 12:06:03 (tfr)

2024-09-23T15:00:00+02:00 v

KPI Value
Total CO2 emissions [ug/m#*3]  13,979.071
Total fuel consumed [I] 0.249
Traffic state objective function [#]3.935
number of vehicles [#] 51.394
total kilometers [km] 3.886
total travel time [s] 314575

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

® DISIT:orionUNIFEMETRO1098 - concentration
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Trattic Light Plan Optimisation, Digital Twir

 Match Multlple Objectives and Synchronlzatlon

— public and private traffic, tramway priority
— Micro and Macro Scales MDS[
— Al: Genetic Algorithms, Reinforced Learning

* Fixed and Actuated Cycles
* Adjusted on Demand

CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE

m O N @ >

— Travel Time, waiting time, waiting coun

— Specific travel time on directions
— CO2 emissions, etc.

uctions from 5% to 15%
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ol Traffic Flow Simulation et v

» Lights

Current Scenario:  downtown-toron... » Effects

Prepare Simulation Execute Simulation KPI Simulation

» SSAO

T T WA

CANCEL PAUSE HELP

» Scene

Close Controls
slow

\ AlessandroScenario30_20240926095651 v

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

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

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

snapshot: 1.68 ms Totals

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

Vehicle Summary

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




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

4TWD-NTNS-MWD-P-A: optimization by prioritizing traffy

@% A e aa g
fin% oiouson DINFO of/ a2
g @(’ﬁ‘. g DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND } ' s NAp4
AWl FIRENZE  5SRwoe  STRERRORLR, CITY

LISYINY AND TECHNOLOGIES LAB
Traffic MTTall MTT MTITT MTT MITTW MITTW
L dir N dir M dir A Careggi Costanza
4TW-NTNS-MWD-P 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 09 205.66 ) .
i % //%3‘83\ m
5%  -8% (-4.5%)

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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e ldentification of Scenario

(Scenario Editor), any changes

— Definition of traffic loads by flows
 What-if or Automated Optimisation
* Automated Optimisation:

— Stochastic Relaxation, Simulated Annealing, Traffic Flow Reconstruction
— Multiple objectives targeting

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

_ Li m iti n g th e n u m be r Of C h a n geS CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE
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¢YSNAP/ciry

Gusdo Spadolinl

Via
_Viale Filippo Strozzi \

o \

Case max 4 changes KPI estimation on the best solution Travel Time [s] PathA | PathB | PathC | PathD T<_)ta|
Optimization Target Traffic State Fuel CO2 _ : Time
Optim 4 Traffic State 91.341-21% 17.964 128536 Orlglnal Scer_larlo 183.2 59.6 80.9 132.5 456.4
- : : Optim 5 Fuel 895 ] S5I2T—594 ] 964 296.9
=720, ~
Optim 6 CO2 92.859 19.192 127876 -23% Optim 6 CO2 7 B, 532 =34 T 3013

Original 115.475 25.680 165822 :
: -51% -14% -28% -28%
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eShare in a Snap, by Snap4

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

Impostazioni - Nicola Mitolo

\: Profilo

.| Portafoglio

»  Logout

Aluto

Y SNAP/ciry

Orario di arrivo massimo 1823 tato richiesta .

Prenotati come

Guidatore (@ Passeggero ¥, Ry,

Passeggeri aggiuntivi
© 2 ®

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

Gestione
Veicoli

Gestione
Utenti

EShare In A Snap

) =
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City User Behaviour/services, Tourism and Saftety

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

)

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

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

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

Participatory: problem reporting, ticketing, etc.

@ number of Pedestrians number of Bikes number of Strollers

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

Snap4cCity (C), November 2024 73
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sas.  CIty User Behaviour/services, Tourism and Safety (2024/8)

* Quality of Life, quality of services, over tourism mitigation, sustainability
e Costs reduction of services
* Accessibility to services: citizens, Tourists, commuters, etc.
* Security/Safety of city users
Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
* Monitoring services: tickets, reputation, usages, areas, etc.
* Monitoring user behaviour (counting, trajectories): indoor/outdoor, hot places/services,
ports, beaches,
* Computing: origin destination, trajectories, travel means, etc.
* Early detection/warning of critical conditions, connection with Video Management Systems
* Managing entrances in city areas: restricted areas, touristic busses, etc.
* Production of info-toursim, recommendations, nudging to city users and operators, second
offer promotion
* Providing Virtual Assistants for City Services, Tourist Offices, etc.
* Monitoring reputation of services via: social media, blogs, etc.
* Collecting complains, requests, participations from City users via mobile apps
* Computing predictions of any kind
Solutions for Planning (optimization and what-if analysis)
* Reduction of Pollutant Emissions, via optimization
» Optimization plan to distribution of workload on multiple touristic offers/services, area
cleaning, etc.
e Predicting reputation of services, touristic and operative
Algorithms and computational solutions, see next slide Snap4City (C), October 2024 74
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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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DISTRIBUTED DATA INTELLIGENCE ~ 7 y J

AND TECHNOLOGIES LAB
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Guessing number of users of Wi-Fi Access Points

Predictive

/Cluster confic'iz/ce
AP average and confidence,

Actual AP trend for today

AP prediction for the next time slot in the Bay on the basis of past weeks
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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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e Prediction/estimation of
Average Score of Trip
Advisor as a function of
Twitter Vigilance Metrics +
other information

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

Snap4City (C), November 2024
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New Complain

* Bidirectional events: from VMS to Snap4City

Description

and viceversa

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

— Video Management System i

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

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

— Other channels, ...

Snap4City (C), November 2024



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

¢ Maps @ Google * Gmail [g§ SnapACity @ Snapd Calendar
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status [N
[ Reset ] Reset Map J Filter ]
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EventWebCam
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Event Registration
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Insert Alarm Data Creating Event
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severity  [IEET
People Involved
impact R

Show Search:

device

<< Prey Next >> Last

dateObserved
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CriticalTrafficJam20231031T132718888Z 2023-10-31713:27:18.888Z

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

Contact us

v
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e Goals:

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

* Solutions for Operation (monitoring, managing, mobile apps, digital
signages, control rooms)
* Monitoring :
* Assets: switches, Wi-Fi, servers, UPS, sensors, building, TV
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
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. I ra ffl C ( a t e S TC010203 . Camera Rotonda Corso Francia Croce Rossa
TC010204 . Camera Rotonda Corso Francia Distributore
° SWITCHO41 . Switch Rotonda Corso Francia Croce Rossa
. ;W I t‘ | I e S TC010202 . Camera Rotonda Corso Francia Tabaccaio
SWITCHO040 Switch Rotonda Corso Francia Croce Rossa
2 My Profile
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L]

Tabella Dettaglio

TC010185
dateObserved 04/01/2024, 14:34
generalStatus o
tempStatus1 1
TEMP STATUS
Valore Significato
1 Buono stato
2 Lettura dato fallita
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

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

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

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

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

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

Air Quality Predictions

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

PM 10 PM 2.5

* Dashboards, Mobile App ,  cef | Rl aieme

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

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

weather and 3D

Sun 2 May 231631

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

* Project:
— Trafair CEF EC
— Mixed solutions Wioeuume | 13 oo
of Fluidinamics
modeling and Al
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DISTRIBUTED DATA INTELLIGENCE

wviEsTA DINFO DISIT
DEGLI STUDL 55, 2rbento o DISTRIBUTED SYSTEMS AND 13 AGTION 15 ol
FIRENZE Doecnesa = INTERNET TECHNOLOGIES LAB

Dataset Construction Previsional Model
Dataset Model training
Construction And validation

1 y

Field: rain,
weather, etc.

manager, GeoServer, Smart City API.

Snap4City Servers and Tools:
Dashboard manager, Heatmap

Modell . EE
Data Ll LLLL
SNAPA4CityAdvanced APIs
(7p]
Q
A
landslide DB § Big Data Model execution
& Storage | Predictipns (@ _Shap Assessment
Real Ti :> and KB Data Analytics 10T App
€al lime Management
data from S
b
D
a0
=

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

_

P = K

I~ ‘ ol //)»:’/_\
G‘Q}D \ L

= o

 K1: Fluid Flow
e K2: Stop and Go

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

nnnnnnnnnn

EC’s KPIs

Computing CO2 on the basis of
traffic flow data

Traffic Flow data

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

> T
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CO2 estimation

S. Bilotta, P. Nesi, "Estimating CO2 Emissions from IoT Traffic Flow Sensors and
Reconstruction", Sensors, MDPI, 2022. https://www.mdpi.com/1424-8220/22/9/3382/
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KPl on NOZ

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

2020 values
+30

predictive models are:

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

numberOfVehicles 13 oo
NO2cumulated

NO2progresseveMean A i ==

numberOfVehiclesCumulated

o

g/m3

o 58 8 4883 8

lue of No_2 inm

mean progressive \a

"SNAP/ciTy 2

& an w.m,

«'?*m €

LYY

2014
2015
2016
2017

[T

2018
2019
2020
2021

150 200 250 300

day of the year

100

350

Pollutant

Averaging period

Objective and legal nature and

Air Quality Directive

Comments

WHOguidelines

Concentration Comments

concentration

99" percentile
PM, One day 25 pg/m3 (*)
(3 days/year)
o Calend o lUe. 25 g/} The target value has become a 6
25 dlendaryear argetvalue, 25 jg/m limit value since 1 January 2015 Keim
PM - Not to be exceeded on more 99" percentile
10 One day Limit value, 50 pg/m? 50 pg/m? {*)
than 35 days per year. (3 daystyear)
PM,, Calendar year Limitvalue, 40 pg/m* (%) 20 pg/m?
) ) Not to be exceeded on more
O, Maximum daily Target value, 120 pg/m*® than 25 days per year, averaged| 100 pg/m?
8-hour mean E eUbe ' ve
over three years
Not to be exceeded more than
N04 O h mi 3 * 3
L ne hour Limit value, 200 pg/m* (¥} 18 times a calendar year 200 pg/m?® (*}
NO, Calendar year Limit value, 40 pg/m’ 40 pg/m?
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'2d8 - Y - o 3 o . [ | ale d~
. st CItY ENergy and Bulldings
* Energy consumption reduction, increment of efficiency,

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

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

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

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

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

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

* Mobile App: monitoring, info-recharge, eSharing, booking, ..

* Participatory: problem reporting, ticketing, etc.

* Integration of any kind Snap4City (C), November 2024 102
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Smart Light Control of C APcLON o

* Energy Domain

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

e Since 2020
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ISPRA Site

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

Parking Overview
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