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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
time for tramways

* 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

-----

EShare In A Snap

e 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.

* Data Integration of any kind: env, weather. Tickets, presences, POI, sat, etc.”
Snap4City (C), October 2024
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100%
OPEN
SOURCE| l

Powered by
E©FIWARE

FREE
TRIAL

PEN Test
Passed

BOIEU GDPR
‘/ COMPLIANT

¢“SNAP/

Appliances and Dockers

Installations

“2 - Soience cLouo

oS

Node-RED

©ourition
EQ15

digital ecosystem

<X

NVIDIA.

% "~”<§ UNIVERSITA
2 | DEGLI STUDI

Wil | FIRENZE

DINFO

mmmmm
BELNFORMAZONE

DISIT

rzmmoauzsua

SNAD4cn‘v

Digital Twin Solutions for Sustainability

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

- DEVELOMENT ENVIRONMENT
SMART ENERGY AND ENVIRONMENT AND CITY USER’S SERVICES AND MRCULLUAGIL Lo
HORIZONTAL Al PLATFORM
MOBIETY ARSI IEANSEORT SMART BUILDING WASTE MANAGEMENT TOURISM MANAGEMENT * JIOUBL FROGRAMBIING, ML AL AFC
K n = , S al—— - TRAINING COURSES
S - oy = B el S +LIVING LABS
: ‘ - GUI CUSTOM STYLES
=

+ FULL APPLICATIONS, DASHBOARDS
AND VIEWS

» MOBILE APPS

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

EXPERT SYSTEM, KNOWLEDGE BASE
SEMANTIC REASONING

-~ . - P
- ’ i VISUAL PROGRAMMING, ADAPTERS
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 ; ?

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




pronstont . DINFO - DISIT 2 s
EsmEroD | STeTmemeny, SNAP/
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Digital Twin Development Platform

| & B B B B B B B B B B B B &8 &8 B B BN |
Snap4City Microservice Platform

- Things Edge o
A e z
J L)
Sensorsand Y

2 Actuators Dat
pIny | - Data Knowledge o
A’ 4 A . Analytics:
N Ingestion Bases &
. fn HUB St MLOps,
& DY External orages ML, Al

Services

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

Web/Mobile Apps
Dashboards & Interfaces

--------------------'
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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.

e Foundation @ F |

Node-RED ga 1Q-X

" sigfox

partner network

S8 002
sS\N\Jr7sv-
DRl Y
P 4
NS
AR Y

e 1\
271\

Bl

digital ecosystam bee Smart Citg

Yikan HGIL @estinaic My scieNce cLoun

Tl LR OF T

SH%, | UNIVERSITA
WA | DEGLI STUDI

#i10= | FIRENZE

TTTTTTTTTTTTTTTTTT
NNNNNNNNNNN


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

Snap4City (C), October 2024

e POI, IOT Devices, shapes,..
* FIWARE Smart Data Models,
* |oT Device Models

* GIS, maps, orthomaps, WFS/WMS

GeoTiff, calibrated heatmaps,
e Satellite data,
e traffic flow, typical trends,

* trajectories, events, Workflow, ..
* 3D Models, BIM, Digital Twins,

 OD Matrices of several kinds,
e Dynamic icons/pins,

* Synoptics, animations,

* KPI, personal KPI,..

e social media data, TV Stream,

* routing, multimodal, constraints,

e decision scenarios,

ot etC %"o UNIVERSITA
3 :5:‘é DEGLI STUDI DINFO DISTRIBUTED SYSTEMS
10/22 E FIRENZE | BE0E 0. | REREREL T

T 11

s J
5z

mEmE 2
prgrgrgoge- ||
degyeed
BE

Sscine

¢“SNAP/cry

\\
N
Reropecto Firenze
pb\_{\
Amerigofmespucci
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DISTRIBUTED SYSTEMS
AND INTERNET I y
TECHNOLOGIES LAB CI

e Controlling Status: management, and

operational Monitoring
o Monitoring via KPI > KP|
o Predictions vs KPI
A v detecti \, DigitaITwinL/-\
© Anomaly aetection Models & Predictions,
o Neuro-Symbolic analysis Data Anomaly Detection,
. A Analysis, Assessment
o Risk assessment Decision ,
Warning

o Early warning on critical conditions >UPPOrtsystem o
Simulations,

e Making plan: tactic and strategic, = Scenarious 5 TFR, Crossroad,
medium and long range, micro/macro Public Transport,

] . . . Routing, ..
o Simulation & optimization (J g
o Generative Al Prescriptions, scenarios What-If Analysis,
. Optimization <
o Resilience to Unexpected unknows
o What-if analysis wrt scenarios

2024/8 SnapA4City (C), October 2024
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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 <

\

Snap4City (C), October 2024
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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

) =

Snap4City (C), October 2024

Gestione
Prenotazioni

Gestione




eShare in a Snap, by Snap4 ¢+ SNAPlcry

— . £ . . . )
= #“snapd Gestione Veicoli Sun16Jun23:09:13  W@D
T 27
VehiclesDeviceTable Zim Ricariea tutt | veicoli show area
Show
Vehicle Batteria ondtion Data Blocco Targs wates  [§ Ke/n Action Selector - Map
:*”\
© venice, 9775 5 3 ) 550 0 LALK: &
[+] 90 67 2 e LALK -
) " 16 13 n [ P o
s
© venicke. M ’ ciosed *PF o ks
- o
L
° B " n coses 0 LA ‘2% S
»,,,%
= £ SNAP4 Gestione Prenotazioni Con Pool sint6n231432 @D
Dal[16/06204 )| AI[16/06/202¢ O (Svoia mapgs [ Swooin poot | [Svuots mappa s 5ot
- a Simula percorso || Assegna veicolo ¢ crea pool
Time Trend Batteria 3m © Time Trend Velocita -
200 P Elenco Prenotazioni 28n
- g Show
0 e S v
1. Jun 12.Jun 13.0um 14, Jun 18, Jom 16, Jun ".Jum
azioni
 vehicle_ZAIIIZH - battarylevet Reservation Passoggen ata TP T =
. Inizio Fine Inizio Fine : bad (il
i -t Pooling Pooling Richlesto Richiesta Pootg, ' eetta ‘-’
[+] mary_Reservabion | 2 14)06, (m) (m) %
17/06/2024  17/06/2024  17/06/2024 7/06/2024 Galenzano
B = 1010 10:32 1010 1033 S A 7 \
SRS . G 17/06/2024  14/06/2024  14/06/2024 o 3 &
[+] bostra3_Reservation 2 mary No 1012 0 2249 1883 i
z 17/06/2024  17/06/2024  17/06/2024 = £
;mmhdsv\qelasanlo S 1015 1033 1005 4783 4202
#o_Feservation 0001 ¢
Veicoli disponibili
Guiercoto
© imichelangsiosanto_Reservation 0002 /06, T
Targa Status (metr) Ha corse precedenti? Posti totali Data
° vehicle_ZA981ZH  closed 49 No 8 16/06/2024 23.08
simanemagads_Ressrvation 0003 0 16/06; 0 =
A = vehicle_ZA980ZH  closed 51 8
Integrated car sharing and poolin R ———
Close
- T Pool Prenotazioni 28n
uitipie drivers on tne same means | -
5 v
= ; O Reservation %  Passeggen Data drver? Inizio Fine watus usenid Actions
ynamic pooling and e-sharing
° bostra3_Reservation 0001 2 14/06/2024 17:35 yes 17/06/2024 10:10 w033 eQ f
[+] ation 0003 14/06/2024 1731 vos 40620240710 140820040730 recuestod  mary
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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 Reacting: Computing in real time
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.,

DINFO

NN A
[(k\\‘% DEGLI STUDI | pparmivenTo o1
P\ ¢ \9' FIRENZ DEL LINFORMAZIONE

Anerop 'tc&renze
Ameri pucci
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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

20


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

(@) 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), October 2024
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210t

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 Mt
municipal and national open data to assess ISI\;I)inIndex X f

. PANES 3 Lastea a Signa
services adequacy for people living in each 15 ,gex N i
minutes areas of the city. | 1 Critical

I Insufficient

Good public Satisfactory Rinald
t t . . Fairly good R
ransport services: B cood

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.

DIPARTIMEIBATO DI
DELL'INFORMAZIONE

ng\ISDTIRIBUTED SYSTEMS
TECHNOLOGIES LAB

Fast

Shont Mobility
Weight Government
Average Services
/‘5—‘5\‘\
Slow
Mobility 5 . s ’ Health
3 3|3
5 Y 3 K - \S
3 : 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
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==

. ) ¢“SNAP/crry
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== SnapaCity (C), October 2024 -



https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQxMg==
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Snap4City 15Minindex

User: roottooladminl, Org: DISIT : MNode-RED

Role: RootAdmin, Level: 7
=1 GP3 to COMUNE GPS5 to COUNT GPS to HeatmapVal| | GPS5 to Florence Qu| | GPS to ZC5 GPS and Values to | GP5 to Civic Numbe | GPS fo Road Lengtl] | GPS to Cyc

~ subflows

= I : 1
] InjectedTimest |
@& Dashboards T:I:]

& M hboards in All Org. ~ input

@@ Dashi rds of My Organization i 1
| inject (1

@@ My Dashboards in M ganization

catch .#.
@ FExtra Dashboard Widgets ~ ’

GPS List As String

Count Features
7 5 earch-ni arhe\ /
o\ SEMVICEe-s sar-m r sef msg.complete

Select Categories

1
— status (m] —
A Motificator | T Controller ~ ; o —
—T——
Data, my Data, | link o \\\—{/—/_
& ] ———
W Knowledge and Maps ~ | mar O P Increment GPS List Index [ ——
i ) Reszet GPS List Index
10T Applications = | O Z
T
e T— — | msgeayioad 1 mapmyiond [
for 10T Applications | ZEsTEIE "J' e
MicroServices from DatafAnalytic | tep A
Change FileName
10T MicroSenvices for Final Users 1 csv e 9
T ]
10T MicroServices for Developers | udp (W)
Doc: KOT Applications —— —_— Increment Categories List Index

3 amgp2 o
How to Develop 10T Applications -_—a e 7 \
Create A MicroService from RestCall | stomo .1.
J
timestamp —_— Check Categories List Index o 1

Reset Categories List Index — E

Decision Support Systems T
ITI maqtt | ,

o settings * — | tmestamp  —— Check GPS List Index _——E

|_IJ:htl:J response |

User Management and Auditing —— R
(1 websocket | LA Eresmmn ——— Reset GPS List Index ———E

Help and Contacts =

= Resource Manager *

2] Development Tools =

e Management = IJ'_TI .il'nes‘lamp —_—

Y S I Y T T 0 tep |
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Smart City ContrOI Room %COMUNED '-‘;SNV
. . FIRENZE
Florence Metropolitan City

* Multiple Domain Data Firenze Er
* Thousands of Open/Private data, POI, |IOT, etc. = B = st

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

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

* Multiple dash/tool Levels & Decision Makers
e Real Time monitoring, Alerting, quality assess.

L ém-

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

* Billions of Data %
* Services Exploited on: ===

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

* L
L *

https://www.snap
Snap4City (C), October 2024 !



https://www.snap4city.org/747

Smart Decision Support, system thinking I

Smart Decision SUﬁport System
based on System Thinking plus

Actions to city reaction, resilience,
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), October 2024

*“SNAP/crry

L ém-

L C' | [1 smartds.disit.org:8080/dss/home.jsp;jsessionid=F5523F87F9603F98CODFF2587B7DT8F4#

=0Ve@O

Model: Open Restaurant

Process:viale spartaco
lavagnini

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

Model: Change position of a bus
stop

5 0333 0587 02 08
Process:line 14 in viale £ — ] ]
. m 300m to 1Km Parking dimension Parking Type TPL flow Traffic Flow
morgagni 10
Add New Process
03 0833

Model: Change position of a bus ; o 0157 ;
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:|stanza 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

26



i, UNIVERSITA
W% DEGLI STUDI
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DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

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

¢“SNAPlcrry e

e Supports the definition of the Decision Tree Model, DTM, in terms
of System Thinking, with Italian Flag and combinations

* Allows the statistic composition of subDecisions probabilities

* Generating a DTM as an loT App,

* loT Apps with DTM can

Open a Restaurant ?
Location: via Farini 10
Date & Time: 2023-12-01

— be customized

— compute root values in real time in
any context: location, parameters, etc.

e Single DTM root value can be
produced on Dashboard

e Several DRM root values can be =
represented on dashboard as
heatmaps for Green/White/Red values

Snap4City (C), October 2024
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New styles/themes can be developed by
specializing a few files from open source

https://www.snap4city.org/793
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[

3D MULTI DATA MAP - DIGITALTW
FIRENZE - NEWGUI

Lanap Snap4City User Engagement [ue:3 Mayid-1:42

Tue 14 Jun 2

#m User's Interests Total Active Days On App

847
days

#Users Engaged Trend

Total Days On App

244809

T T o160

>

gm  Mean Time Trend

&)

0

minutes l Jl,:ru‘ ..

How Long Distribution gm  HowLong Distribution Mean Active Time g Mean Active Time Trend

175
minutes . 240
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1 City

. -‘““

4/CITY |
vV
e "‘ﬁm”'u

Cc SNAPcity
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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DISTRIBUTED SYSTEMS
AND INTERNET I y
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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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Ciao roottooladmint
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Fri 2 Sep 19:13:07

Enable Lights ¥

Datetime:

Enahble d

02/08/2022 105 I =

(expenmental)

sk

i N e
‘I o 1 hh it
'\H A

FirenzeFIPILITrafficRealtime

Traffic Heatmap Controls:

Max Opacity: ( cssssss——— > 1

<Prev

2022-09-02 18:56:00

Free street
Fluid traffic
Heavy trafiic

Very heavy

) Sensor position

24H
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https://www.youtube.com/watch?v=le2XNF8Ftxo
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2 X C Viewer Firefox
? Postain armivo (1.171) - paones :a Snap4City

‘ q > C 0 A Nons » | dashboard/dashboard
ji=tEgraty Fr‘g"::g’: i App & Maps @ Google  Gmail [aj SnapiCity @ Snapd @ Calendar &3 Translate < Google Scholar Cita. M DISIT I DISITold

;B = 4
Acrobat QGIS2.18
Reader

= e

Adobe Wondershare
Acrobat 9 Pro EdrawMax

® @

Arduino Thunderbird

@ &

ArubaSign64  GRASS GIS
720

Cestino  FreeComm..

2 % > DB &« ® o '*.i.l:l(t‘fq

§ Facebook @ DataCenter ¥ Trello ﬁtj Km4City major tools €% Impostazioni » YouTube » patip

FIorence Testing Mon 18 Sep 17:40:57 @&

Double Map
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CMS ; - ¥ £ g < 3 . operazione, chiudere tutte e istanze esistenti di OBS prima di provare a eseguirne
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Manager Convert...
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VMware Notepad++
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MyKPI: Tracking of Devices and Mobiles

* Real Time Trajectories for

* Mobile Ph
obrie Fhone - TrackerFordOBD2
* Moving IOT Devices Mon 7 Oct 19:0357

i acke OBD2 - Engine RPM - pl...[7m) OBD2 - Engine RPM - pid_val_I2@WFOLXXTACLKY65816 (<]
A B . 2 3«

* OBU, Vehicular Kits T ,
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 Day by day i
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* Micro Application e
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Ciao trafficflowscenariotest

Mon 28 Oct 13:16:42

SELECTOR - MAP

T
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CUSTOM PINS ON MAP - NEW GUI
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Technical Architecture

Entity Directory:
Smart Data Models
loT Data Models
Digital Twins

600
QO
060

Social Media
BIM GIS ' I
Gateways, saiﬁlliiﬁ

External Services

Web Scraping
Tv CAM streams

APl Manager

Federation
Smart City API

|

<«— &Y OpenSearch

| storage l
‘ KB, graph \

q;a GeoServer [ Entitylnspector ]
Q’Bl"servencenter [ Data Managers ]

t t @ python’

! ) Studio

Artificial Intelligence: I :

|

ﬁ

G G

Event Driven

4 Front-End
Facilities

Scenario Editor

( Business Intelllg
CSBL

Y SNAP/ciry

Applications

. [ Traffic Optimiz. ]
[

[ TrafficLightPlan ]
[

[ PublicTransport ]
[

f Dashboard Bld
& Manager

]
)

Parking Mng.
|

Lighting Mng.
|

[ CustomTheme

’J

Building Mng. ]
[

HLT Manager

3D Digital Twm

Synoptlcs Environment ]

KPI Support Waste Mng. | ]
MObAppSUppOft Sharing/poolI ]

Service Map I

)

Tourism Mng. ]
I

Mobile Apps ]

Energy Mng.
|

— N\ N\ N N N

Market/Sharing Place

ML, Al, XAl, DA
Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ..
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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 <

\

Snap4City (C), October 2024
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° 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 - -
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(m}

Show
Heatmaps
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This dashboad contains data derived from actual sensors and predictive values under validation

v U3 Heatmap MULTI MAP

o NO2 Heatmap
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Heatmap
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Heatmap
Air Temp.

Heatmap

Wind Speed
Heatmap
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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 [L@[m‘

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
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5 //.‘ Geografico >
e \ - Hitare
A DI BROZZY N L ‘
3 N RS /
b < <} \ Parco’dﬁan Polo delle Scjinze
<P is S / N\, Donato Social
oA e % & V1A PIEMONTS .5 — S
5 o = = " Centro Sportivo
£ o {’ Uisp La Trave
= ' e T 3
= Ciclabile dei ReN? = Tice 3 . &}kx
° “ee, Ippodromo
— S ;. delle Mulina
S %
??Q c~q G? 04"(1,
\ Q S c
\ N 5
5 o
S
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DEGLI STUDI DINFO

*
DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
FIRENZE = INGEGNERA INTERNET TECHNOLOGIES LAB c ITy
DELLINFORMAZIONE | DISTRIBUTED DATA INTELLIGENCE

AND TECHNOLOGIES LAB

. Basic Scenario editor

Highes) — Single and multiple
blocked areas,
which can be shared
among users

* What-if analysis tool

— Ready to use tools
for exploiting Basic
Scenarios as blocked

N g R N areas and
prm—— | [l NS Ry simulating/
’22:5"3‘ 0 description ’ ; : D ' N d‘ : -‘“ - Computing in real
[ public visibility el (E—J?I’:t’p time routing, in
iy From e, different traffic
\gg"‘mm"’aaaa Ol . / R conditions
- } ' Isolotto 3 e
igg/mm:‘aaaa OI / s N ot .
‘ Save I Cancel ‘ | n ‘ | /

Snap4City (C), October 2024

Traffic What-If

© Select scenario
® select studio

Description: FirenzeTTT_FI1
From: 2023-09-01707:00 To 2023-10-01723:59

34, Via Francesco De Sanctis, Bellariva, Quarti

3.4 km, 4 min

Continue onto Piazza Massimo
D'Azeglio

Continue onto Via Silvio Pellico
Turn sharp right onto Viale Antonio
Gramsci

Continue onto Piazza Cesare
Beccaria

Continue onto Lungamo Guglielmo
Pecori Giraldi

Make a U-turn onto Lungarno
Cristoforo Colombo

Turn right onto Via della Bellariva
Turn sharp left onto Via Giovanni

I an7a
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UNIVERSITA
DEGLI STUDI DINFO
B‘_,_-,.waﬂlﬁ )

*
/
DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

// aris ( J a1 alzs Yihds = i /’ ala =T dals L
» — / [ V] r —  — )
g o J_‘ J 4/ / 2Ny @ © s - AR _ N e 8 U _J 2 ey _ A 7 O

e Advanced Scenario Editor

— Create complex and full detailed scenario, with road graph, sensors,
of any kind, even new roads, restrictions, parameters, etc.

- EXplOit these Scenarios to Create L Traffic Flow Analysis By Scenario Mon 23 Sep 12:53:12
e Simulation

* Business intelligence tools and visual/business
analytic tools also working in real time

* Traffic flow reconstruction oo IS N ISR (2R 7
» Trafficinfrastructure optimisation o RN\ o

* Trafficlight plan optimization
e Pedestrian analysis and simulation
* Match demand vs Offer, simulation and analysis

e Computation of SUMI, SUMP,
15 Min City Indexes, etc.

* Heatmaps computation
* Etc. etc.

Snap4City (C), October 2024 59



UNIVERSITA
DEGLI STUDI DAFTITIMNENTEmO
INGEGNER

FIRENZE

DELL‘INFORMAZIONE

o Scenario
Editor
Some

Points of
Interest

Traffic
Sensors

o Air Quality
Sensors
Weather

Sensors
(ow)

o Bus Stops

J Tram Stops jaen Edit |
Eshow Road graph
Show Traffic Sensors
| Filter by road types

DISIT:OrionUNIFI:METR01098 - VehicleFlow

R}\‘SJ?IBUTED SYSTEMS
TECHNOLOGIES LAB

Traffic Flow Analysis By Scenario

Piazzale Donatello
Ci.itero
degl, 1glesi

Giarding
Silvanc

Campegg!

M.ytheca

Od Soelo

| Load Scenario: ®1nit O Ace

9 IL! Scenarios waiting 1o be urutessed: err'tzaﬂa v
Ll

gl Scenario version: | 2024-08-23 11:58:27

+C):32 ®laspiga

Mesticheria
Donatello

Free sireet

Fluid traffic

Haavy traffic
= \ery heavy

() Sensor pesiton

orionUNIFI_DISIT_deviceNameenrico909_2024-09-23T10-06-
03

Traffic Heatmap Controls: 24H

Max Opacity: 1

- 2024-09-23 15:00:00+02:00

© OpenStreetMap contributs

Time Series

"SNAP/ciry

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

Snap4City (C), October 2024
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FIRENZE | 08E\EAmazione | FECHNOLOGIES LaB / ( Al L= [ ) f | — T

v Elaborati, stage e tesial DISIT {1 X 1@ Snap4City x & Dashboard Management Syst: “ Posta in amivo (1.746) - paone

C @ 2 snapdcity.org/dash nartCity/view/Gea-Night php7idc rd=NDI1MQ==
ii Apps  + Maps @ Google ' Gmail 'Q§ SnapdCity » YouTube @ Calendar @ Snapd @B Translate 4§ Google Scholar Cita.. (&) ChatGPT DISIT DISITold § Facebook @ DataCenter @ V7 BS KmdCity majortools ¥ Trello i Google Forms &8 News

I

» O affic Flow Analysis By Scena Mon 16 Sep 18:30:19

Selector - Map
Scenario ! LY - 2 — e teitate
Editor Load Scenario: ® it
INIT to ACC Compuie Compute Show TFR

Scenarios waiting to be processed: | A
i hep TFRS KPl

Some
° Points of
Interest

lorsente

ffic L D 5 . ; . , 3 ! ‘Mensola
e ugnanc / oo < A\ =l Settignano 4
Sensors \ g ° Mantignano 2 = N Ly 3 SR : % % ' ‘ Data Update0

Air Quality ; i, 1 3 e 4
e — = 5 N b‘ o o -
Sensors A Napol T z \ ‘ T | Select a Scenario
Firenze AT 5an Jatops
al Girone,

Weather

Casellina

| Scenario Version v |

(ow)

Wiaman ampel s

Bagno a Ripoli 43
Execution

o
@ oad™
et

FirenzerSud . Ponte a Ema

Galluzzo, s Cascine del

Time Series

16:00 16:15

@ DISIT:orionUNIFEMETRO1098 - concentration

1830

P Cerca i 3 ‘ B i 9 ® = m ‘ : @ 25C soleggisto ~ @ B B @ z W) S m 16/09/2024 &




UNIVERSITA
DEGLI STUDI

FIRENZE

Scenario
Editor

Some
Points of
Interest

Traffic
Sensors

Air Quality
Sensors

Weather
Sensors
()

Bus Stops

J
d
J
9
o
J

Tram Stops

Traffic
Flow

@

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL’INFORMAZIONE

DISTRIBUTED SYSTEMS
AND IN
TECHNOLOGIES LAB

oo
5 s

N

ay
Via Guido Spadotini * “*

Traffic Flow Analysis By Scenario

Firenze
Le'Clire

Wed 9 Oct 21:46

INIT to ACC Compute Compute Show TFR
Scenario name: - TERS KPI

Location:

Scenario description;

ReferenceKB: Data Update
1 Save Road Graph:

Save traffic Sensors: |

Save other Sensors: |
o (o ers optim b

To:

S
e \: S H
, ~Campodi ST @

Marte

Yiale Alessand® o

o Guahe!!

Execution

ANV A A A AR AN

19. Aug 26. Aug 16. Sep 23. Sep 30. Sep

@ DISIT:orionUNIFEMETRO1098 - concentration
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100% == ' | n N | | (N | (| N | (| 11 N N | (W |

90%

analysis results of SC; 7 Actual Traffic Flow jg;
results of R 0%
Y ‘ 50%

40%
30%
20%
10%
0%

g g SE &y & Sy s g‘J(' RV R VR X N R AR R G S R AR
A I e
} SN \ N RN R S
corsrise. g e N R & & & N e 0’ W

e /

Mantel g

BfreeTraffic W fluidTraffic

0,2
0,18
0,16
0,14
0,12

0,1
0,08
0,06
0,04

Conserval i ~.' SAN >
delle / ¢ N 0,02

Mante ! S
+/

1. s ope. N 0no0  Os00 000 100 100 1200 1300 1400 1m00 100 1500 1800 1o 2000

e [ i ST |UC
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Accidents and elements blocking -,

Points and Shapes taken into
account for:
— Routing
— Traffic Flow reconstruction
— Evacuation paths
— Rescue team paths

Assessment on the basis of
changes:

— Mobility demand assessment

— Mobility Offer assessment

oM
e | @ select scenario
Select studio

Padiglione '
Spadolini| " o
Fortezza, -
da Basso

o8 INCID1 (My Own)

= o = -
X @ i &
% 4 5
%/ o~ - ~ —— 2
eI
2
’@a Viale Fratelli Rosselli, San lacopino, Quartiere 1, Fire
% 2 ]
& s
iy, ?
3 | 32 R, Via Luigi Alamanni, San lacopino, Quartiere 1
9 &
» +
N
NN
N

29km, 4min30s
Firenze o
Portaal L.
Prato. 7o\
T

4 Continue onto Viale Fratelli Rosselli
i r® Tumn right onto Via Jacopo da Diacceto
4 Keep right onto Piazza della Stazione
r Turn right onto Via della Scala
4 Keep right onto Piazzale di Porta al Prato

25m

500 m
150 m
600 m
400 m

{ 23/A, Viale Fratelli Rosselli, San lacopino, Qua

\ Viale Fratelli Rosselli, San lacopino, Quartiere

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjE5MA==

QdliapaviLly V), ULLUNVCTI VL
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UNIVERSITA | JINIFO | DISIT

DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F l RE N Z E DELL?NFORMAZIONE %8ANOLOGIES LAB
(( | UVNNe Ic Routine: DWW
DNSTI ynamic Routing: IOV
T RS/ ;)}g

® Select scenario

y RS AR & S BINIESTLTE N 7S
X ¥ | @ select scenario K4

i U Select studio | 1 ) Select studio |
what if new (My Own) v | what if new (My Own) v |
¥ ¥
| | Description: Not Available |
I k. | |
. Time Range: Not Available. |
|

S._ | Description: Not Available.
{ Weighting

i Time Range: Not Available.
Fastest

i Weighting |

Shortest

# Pia pietro Colletta
w S / L
§ & X )
o £~
> § L
< 3
=
$
t § ; ; -
Tt oo X / /
§ A o | |
o Sop,
o, 5 %, ¢ n o+ } BAE 1,,%‘
o I s o, }
: N | Tl et L, |
‘ G 2.1km,3min30s , 0y . 2.6 km, 3 min
¥ - 1 " - -
Via vi s | 3 I Via v; 2 '
y 3 "€N20 Globery; Via Vincend 4 Continue onto Piazza Massimo D'Azeglio 50 m ! ¥ £ "C€N120 Giobery ViaVincens 4+ Continue onto Piazza Massimo D'Azeglio  50m |
s A 5 4
3 ! 1 | Turn right onto Via Pietro Giordani 80m + 3 3 3 } 4 Continue onto Via Silvio Pellico 90m
{ Vi
A deltag S~V Areqy 1 TUM leftonto Viade 96l Agreys u £ *~Vio Ay PP Tu right onto Vialg
=1 me S =
e +3, 3 | r Tum right onto Vialg | : Vi g ™ S0 ¥ 3| 1 Continue onto Piazz
i, a G { | Ghib, | 3 Gy 2
> w e — o | 4 Makea Uum onto Slina " *ng) S — 2| 4 Continue onto Lung; |
(o} 4 < S 8 —
9 U] 3 Gramsci - 2 L] 3 Giraldi O Public visibilt
. 3 s . $ 2 Yy
& Ay - Y 2] Via Giovanni Langs @ 2| 4 Keep right onto Vialf 5 Yia p, - 3 (=] 2 Turn left onto Ponte
"etry ; Vid Fry gl 8 3 Save | I g Via oy o >, Save
hoiy, L1 & Giovann, Angeni? & | e Tum right onto Via ¢ Mol L% s G‘Wann:&nqe/ t | .
~ o' vu 5 ~ o’
5 Coserma o o 4 Tum left onto Via Aritonio sciaioa 5 B Coserma || o B Aurive at destination
ld””h 1. Baldissera | J % g T T ~r —— 'aa',v 1. Baldissera, | 7 g T 5 T
e, - Comando, 5 iy o, - Comando 5
ey, Legione [ S ¥ = ey, e Legione (5 g1 $3
~» y Corabinieri 18 e g s - > 5 Carabinieri o S S & -~
Via Tripoli—+ “Toscana® g L5 Via Quintino Sel'a o Via Tripoli—+ “Toscana® & 5 “+ Via Quintino Sella.
‘ 2 - a /v 2 - r
| s ) s
ey Sty e = Heavy traffic
U r—— e ——— —
- - == Very heavy
() Sensor position
a o fun
Gioanni FirenzeFIPILITrafficTTT
da Ver'razzano Traffic Heatmap Controls: 24H

Quartiere 2

FirenzeFIPILITrafficTTT
Max Opacity: ( c——f ) 1

da verr:'z‘z"ano Traffic Heatmap Controls: 24H %
Max Opacity: ( c——f ) 1 Via dei B, -
<Prav| 2023-09-29 18:00:00 |W| % 2 6k —— T P Smememaes /AN ‘,\:0'“‘> <Pvev| 2023-09-29 18:00:00 | Next > !
m \ ungerno Francesco Ferrucer Q

....................................................... 7 . \t“ﬁ
<+—tungamo Francesco fermucer < > N
® 3min
66

% 3min 30s
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FIRENZE

+SNAP4CITY

—

I
=
—

\ -
¥ O /J

< =

j
—
0
lﬁj

g

) \ J
(" ehraines ( gn
DI Ialil i€ aly |
— @ — — — J 4 = ,:/
RETXR o5 A R
9 N | ® Select scenario ] { ‘é’Se\ecl scenario b
A | U Select studio EFS f‘ A Select studio
s, oF LN
% £ 5 |
what if new (My Own) v Sty N Chiusura Piazza Oberdan (My Own) v ‘
5
i § 2 i . f
Description: Not Available. L) ;’ N, i Description: Not Available. |
& s . |
Time Range: Not Available. SS { From: 2023-09-01701:00 To 2023-10-01T23:59 ‘
{ Weighting / 3 ) Weighting
‘ 2 £ 25 | | Fastest with traffic v E
| | Fastest with traffic g £ | astest with tra 15
§ 2 W
1 &L “ )
& Start date & time ¥/ § Start date & time
& n > & it
: | k A P> < ' , o i
- 09/29/2023, 06:30 PM 0 g I & N N 09/29/2023, 06:30 PM (= I
2023, 1 & : ]
= _u‘ o ‘f f Via Pietro Colletta pE————— ) . s:/:
L [ 7 $ & 3 U g R
5 J ) y S g
v & 3 | N s So i 9 y e 2 - TYEXL=] §
k 1 Y 5 3 d S ¥ & s AT i P ¥
[ R $ R & $ 3
_Sas L £ S s ¥ 5 2 L [y
I T4 _{b 1 @‘3 B A 2 {
5 S 7
12, Piazza Massimo D'Azeglio, Quartiere 1, Firenz 901y ) y{ o :’ s | 12, Piazza Massimo D'Azeglio, Quartiere 1, Firenz
2 | Cr 5 gk
5 < Scipy o e | 3 30
- Dione Aminuray ‘LI . 43, Via Francesco De Sanctis, Bellariva, Quartiere L i1 -4 A 2ione Ammiracy U001 43, Via Francesco De Sanctis, Bellariva, Quartiere
) ; i [
*Vay, %o+ ! z / - |+ |
{ & YiCeN20 Gloery, Via Vincera v x Y12 Vincenzo Giober ¥ia Vincenzg
3 ' g4 | A - |
H 2 gy 3 |
Y 3 S 2 2 km, 4 min = 2 | 24 km, 4 min
LS iast + il ‘ Lt I t | L
- 3 v ~ - ‘ 4 Continue onto Piazza Massimo D'Azeglio 35 m
Y3 Ghiey T3 VaGen, 8 | 4 Continue onto Piazz o G St 3 gl
. < g ‘ o Turn right onto Via ‘ Vi, P — ® Tum right onto Via Pietro Giordani 80m
5 5 \ K
£ L 5 4 Tum left onto Via de () public visibility i g L]  Tum left onto Via della Mattonaia 70m I
i Yap,, € J 2 H ‘ > 4 Tumleft onto Viale 4 = & . - 3 a 4 Tum left onto Viale Antonio Gramsci 150 m [
& fa F v ave g Vi s v
o 4 Glovany,; AngeteyT 03 v £ Tum right onto Via J g ""’w " F19 Giova, gt S“' r® Tumn right onto Via Jacopo Nardi 150 m
ol $ Y L3 ol < ¥ Tum right onto Via dei Della Robbi
(’ddﬁ"ﬂ + a:«a,;mn 4 Cg r® Turn right onto Via dei Della Robbia oo + Baldissera 3 2 urn right onto Via dei Della Robbig =2 1(
“ ;€ d - 4 < ‘ g -
"""v,.,,l 1:;‘;:'0 i 4 / 4 Continue onto Via Giovanni Bovio| Free streel !.,,(0% (L'z:::s::m -0 5 7 ; Turn sharp left onto Viale Giusep, ree stree
i3 Arn, & e "y g 7 3 ’ 3
Corabinieri Pl 9 e » At roundabout, take exit2 onto Vid _ r1.id wraffic 2 Corabiniéri  Arnotto (3 [ 3 x Mazzini e
Via Tripoli—+ TToscana’ S 3"/ Via Quintino Sela. - 0] fia Tripoli— *Toscano® e & S 3 ntino Sella | 4 Keep right onto Viale Giuseppe M.
3 ’ . s A u i Tommasg Campanelia ’ I N 3 a —t yiaQuot - . SO ! SED)
8 / ¥ == Heavy traffic - K > | = Heavy traffic
vmn.a """ Vefma _________
L] L] == Very heavy - (7] == Very heavy
. O
() Sensor position !luﬂqme(\‘“‘dm 7 () Sensor position
—~ = ey (Ul ax
YAl
FirenzeFIPILITrafficTTT il 0 G? e e FirenzeFIPILITrafficTTT
Porite iovanni )
Traffic ap Controls: 24H 57 o . sanidcold Ttiere’? davel m:mno Traffic Heatmap Controls: 24H
) 1540 Ciclapjo =~ n e . i 3 :
Max Opacity: { en——— ) ) 1 o ot T — | it Max Opacity: ( co———— ) 1
AN B ot 2023-09-29 18:00:00
: - - - - - - S L B A g | <Prev ‘ ‘ Next > ‘
x Y ., e L L
Ol ., L] “ )!
% Fornace \ U -

o5~

Via deil

«'l '.‘ 3O
/A e aes® |<Pvev‘

+—tungeme Francesco Femuer st > V)

2023-09-29 18:00:00

| Next > ‘
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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), October 2024 70



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

IIM
.., 0 €

L [FRI | BINEC IS ¢YSNAPLcrry &
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 71
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B |Bins | BAMES | DISIT.. ¢V SNAPLcry
Tools for I\/Ioblllty and Transport cozas)

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

* Multiple Domain Data
* Traffic Flow sensors, city structure,

| b 2 2

\
SR E

weather Traffic Flow Monitorin - Firenze - Clone =
* Decision Makers Multiple Locations |- A== B -
* Real time Monitoring, predictions = o
* Traffic Flow Predictions, | o PR EEELT e B
« Traffic Reconstructions, routing o N
e Dashboards, What-IF analysis ol
* Mobile App, people flows

Historical and Real Time data 5

* Services Exploited on:
* Dashboards, Mobile App

Since 2017, 2019

Snap4City (C), October 2024
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https://www.snap4city.org/1015

UNIVERSITA
& INCEGNERA - NTERNET TECHNOLOGIES LAB s N Ap4
¥ F I RE N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy e

AND TECHNOLOGIES LAB

Trattic Light Plan Optimisation, Digital Twir
+ Match Multiple Objectives and Synchronlzatlon |
— public and private traffic, tramway priority
— Micro and Macro Scales MDS[
— Al: Genetic Algorithms, Reinforced Learning U gt

* 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 @ >

Snap4City (C), October 2024 75
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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 Arrival Speed (m/s): 13.723
« Total Duration (s). 1193.980

Vehicle Summary

- « Total Time Loss (s): 601.207
2 « Total Waiting Count (#): 6.177
bike(s): 48 7 ‘ « Total Waiting Time (s): 63.047
car(s): 55
person(s): 3 Arrival Time Waiting
Speed Duration Loss 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
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Traffic MTTall MTT MTT MTT MITTW MITTTW
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 4065.45 441.93 210.50 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

4TWD-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
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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 MD -

o 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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\ \_ \ Obijective: reduction of » Changes, KP110pt3
dicci 7 \ \ CO2 emissions
¥ BagnoaR Changes Proposals 1 \ j
n

- As possible solutions Selectio
/\\‘ \ \ 4
/$\ ’

\E" \
“\~ 1 ~‘v / Transportation Infrastructure Suggested
~ 1} 4
N, / Optimization ,
‘ KPls Area Identlflcatlon Changes x KPIs

l

conditions

Snap4City (C), October 2024



¢YSNAP/ciry

UNIVERSITA
DEGLI STUDI DINFO

DIPARTIMENTOQ DI DISTRIBUTED SYSTEMS AND
F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB L,
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB CENTRO NAZIONALE PER LA MOBILITA SOSTENIBILE

Gundo Spadohin \

!
Via
_ Viale Filippo Strozzi \

Case max 4 changes KPI estimation on the best solution Travel Time [s] PathA | PathB | PathC | PathD | Total
Optimization Target Traffic State Fuel CO2 Time
Optim 4 Traffic State 01.341-21%  17.964 128536 Original Scer_lario 183.2 59.6 80.9 132.5 456.4
Optim 5 Fuel 91514 16.633-35P4 128227 Opt!m 4 Traffic State 93.2 60.0 63.7 96.0 313.1
Optim 6 CO2 92.859 19.192 127876 -23% 8":!”“ 2 g‘gz' ggg gég ggz 188‘1‘ ggig
Original 115.475 25680 165822 i ' ' ' ' '

-51% -14% -28% -28%
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* Day by day traffic flow, on the week data from 3 sensors

Snap4City (C), October 2024



B8

Air Quality Sensors
Weather Sensors
PM10 Heatmap
PM2.5 Heatmap
CO Heatmap
CO2 Heatmap
O3 Heatmap
NO2 Heatmap
Europ. AQI Heatmap
Air Humidity Heatmap
Air Temp. Heatmap
Wind Speed Heatmap
Gral Pred. HM NOX (3m)
Gral Pred. HM NOX (6m)
Traffic Sensors
Traffic Flow
Cycling Paths
Accident Heatmap

Accident Heatmap 2

> > > PP rrrrr> > >ryy >

Only HRes Anym. Gral

>

Schools

Air quality
trends

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

Firenze - Trafair - AirQuality Heatmaps LAl

TRAFAIR
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Traffic Flow Monitoring - Firenze - Cloned?2?
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Short-Term Prediction of City Traffic Flow
via Convolutional Deep Learning

o = = Q INPUT Convld + Max Pooling 6 BI-LSTMs layers FullyConnected
= 9 AT

#f”:; 8 e R; : o l *‘-’l’-""',.,'eu;‘Lu 16
i (IR : = =
st & . 9 o .o. 48 ...43

o 4 U s Sy, R * 5 '
Urban data: RF CONV-BI-LSTM
® Date'tl me — XG BOOST 3000 A
* Traffic DNN
e Temporal LSTM . |
e Seasonality BI-LSTM i
« Pollution Autoehcoder BI-LSTM . .
. Weather Attention CONV-LSTM 97%
CONV-BI-LSTM accuracy 0

o 100 200 300 400 500
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- The clustering has been performed on the basis of Sy, St
. . . ) e Q _
the time trend H24, considering the normalized "8 5, -8 ; Vi
. 9. . ‘
vehicle flow measures. K TEee o g
- The optimal number of clusters turned out to be 3 % @
and it has been identified by using elbow criteria W U e L
- K-means clustering method has been applied to
. . 000 Clusters
identify clusters g3’

— The optimal number of clusters resulted to be equal
to 3, and it has been identified by using the Elbow
criteria

Best compromize
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and transport solutions = e
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Other sources as ODM and POI: parking, sharing, etc.
 Models used for: busses, train, ferry, metro, tramways, etc. Including:
— Public Transport Lines, Rides with paths and timeline, stops, polylines for paths, etc.

— real time data about the position of the vehicles: train, busses, etc.

— Multi operator data

* Information is modelled as
— GTFS format: multiple files in XML, Transmodel format, Netex format

* GTFS files can be ingested on Snap4City via
— Python which takes GTFS files and convert them in triples «.n3» file for the Knowledge Base

https://github.com/disit/smart-city-etl/tree/master/TrasformazioneTPLBus new model/Triplification/Models
Former version: https://www.snap4city.org/download/snap4cityETL/TPL bus gtfs/

— GTFS RT can be ingested via IoT App and sent to the Broker
— Chouette and then using a Python developed by Snap4City to converter to produce Triples for the Knowledge Base, service map

* https://github.com/disit/snap4city/blob/master/Snap4CityGTFS/chouette-gtfs-n3.py
 Transmodel (EN12896) or Neptune files can be ingested in Snap4City via

— Chouette and then, with a certain level of adaptation,
using a Python developed by Snap4City to converter to produce Triples for the Knowledge Base, service map
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https://github.com/disit/snap4city/blob/master/Snap4CityGTFS/chouette-gtfs-n3.py
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Get specific value

e Time window

* Opacity

* Animation

* Inflow/outflow
 Sequence of OD

matrices: next/prev

shapes
* Shapes: city, region, territories, etc.
e GADM https://gadm.org/, and
ACE
e Squared MGRS:
* 1m, 10m, 100m, 1Km, 10Km,
100Km
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smart ¢

« Main features

13 o
e sensor
— On-road and off-road, multiple sensors kinds

— Profiled parking slots: regular, residential, disable,
charging, forbidden, etc.

— Multiple: areas, cities, and business models/profiles
— Multiple payment modalities and wallets

— User profiling and models

— Fine detection and management, overparking, etc.

« Mobile App for City Users and on road Operators

« Smart Parking Manager: operator controller and
hotifications to on-road operators
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Smart City / Smart Parking + Environment
Reverberi, Lonato del Garda g% s citelum

Enetec
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Lonato del Garda
Your SmartCity made true

* Multiple Domain Data
* Smart Parking, Environment, Wi-Fi

* Multiple Decision Makers
* City Officer, operators
e Data monitoring, alerting
* analytics

* Historical and Real Time data
 Dashboards

* Services Exploited on:
e Dashboards, API

e Since 2019

B | View main

e
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E. Coallini, P. Nesi and G. Pantaleo, "Deep Learning for Short-Term Prediction of Available Bikes on Bike-Sharing Stations," in IEEE
Access, vol. 9, pp. 124337-124347,2021, doi: 10.1109/ACCESS.2021.3110794.

https://ieeexplore.ieee.org/abstract/document/9530580 SnapdCity (C), October 2024 134



https://ieeexplore.ieee.org/abstract/document/9530580

UNIVERSITA DINFO > SRLL D
FIRENZE RESUSIoY | pemuocmes, SNAP/ o
F I R—E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy ol e 0 '

AND TECHNOLOGIES LAB

Public Transport Analysis

13 CLIMATE E
ACTION s u q
i Vd

s -~ JE=Y== Data Analytic
— < |IE2 | 28| @—ocoo
7\ 29
.

—9
-7, AT ="
@ -0

"

> X ®

Snap4City (C), October 2024 135



NIVERSITA
EGLI STUDI DINFO DI

5 % DIPARTIMENTO DI DISTRIBUTED SYSTEMS
l RE N Z E INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

What-if Analysis on Pub Transport

 Definition of scenarious impact on
 Traffic, Pollutant, parking, public transport, private flows, etc.

L] -
—~ 3 = o - 5 5
e KPl analysis N s s e on e e e R it
Wart m The public transportation system has been analyzed in the City, considering the serwce offer vs. mobility demand. The wp-th/rty most
Hacl - 22 z 75 = Pick-ups
cm\;/dgd stops are presented on the right panel and on the map. Please, select your desired scenarios or a stop on the map to perform other : & Indipendenza Xxvii Aprile 5 & bics e
./ analysis. ;
L o o ,v" 4 £JP.Za Indipendenza
[] ° NN
% N A 26y Y & Tegy, ! et | I.fnmm: ¢ \
=R e il
> > N A 0 Vg, \ w““m o \ \q:@} “»\‘ 0 1
\ X Y \\\\.ﬂ"‘(w
San lacoping s Gundo Spadolint™y” ¥
R0 4 Daily Pick-u
Edc\m!-“"""" ‘g Iy B _ 1= Pick-ups/Vehicle Arrival
91" J "%,x’ 3 ; @ Drop-offs/Vehicle Arrival
407 ‘ r
Stop(s): indipendenza Xxvii Aprile,P.Za Indipendenza '
Daily Vehicle Trips | | | I | | | |
100 B 3 il
LI b 979
Firenze < I
Campg; |
diMarte, |
] 12 V. \
H 0 . x Baa i i 2 Y, k Y | _
E g . G . # = :0"0», X s”’;_, 50 = Pick-ups
du B3 b 4 A i Scenaﬂo Selector ] % 9 | ;] Stazione Nazionale ® Drop-offs
' 0o : ] o - it - 5 44 2
'E 0 0 n g 0 L K Bonz: %3 N 5 T 23 _;)‘7' g 2
3 [ 4] 12 It 9 9 8 g poanf P 5oy Sl 3 o) I 2
3 : : ] ﬂ B u 9 H E u iw ' R ) O, S ” Mgy, :Qa“ ;f
X E1 g u 9 n 7 - F | Choose a scenario: Actual scenario v Load 1 el Corse. - B0rg0 degy A VPl Y| ||
3 n e Vst pandofty b 2 o AL o Lkl s
i 40 i ﬂ H i 9 ) q i 9 () B I_ e e R oy e e -POA o V‘ﬂﬂmn..“a' Lok | . V
= - L[ 3 9 i g 7 i i 8 7 7 ' 8 . [Actual scenario: Describes the current status of the public transportation network. (More Info) %’I
-Hn———-ﬂﬂu—S. - F Tz = !
20 . 1 E u n n u n 7 n E A ™ ' T ‘ =AY - 3 \ iy T g ;%—“ ‘ A DallyBlctcape = Pick-ups/Vehicle Arrival
3 i 9 10 g g 7 LIS & 5 EO 1 | : B | l( ] a9 s,"ﬁ ] [ k! | ! X x,4 M GE/T L iad 1 2 ® Drop-offs/Vehicle Arrival
= : ' e ; =
B N = B E N E g u- " =0h 552000 | o %9l >1900, |l H > 31000 | € 7% Wl 2200 B b 590 ] -y =g 11
Bz HUHFOuszSs A0k i L 4 E Bt B | Sabborets
o h 2= L = = I - : Daily Individual X 1 Residential i - 1 b | 358 ‘
o o a o o o o a o o o a a o a a a o A Trips Stops. Buildings Og Service Providers | Mobility Operators Transport Modes | I | |
L _ Lo _ 1A

A0

Y

Snap4City (C), October 2024 Snap4City (C), May 2022



& an n.m,

NIVERSITA | DINFO | DISIT Z o
EGLI STUDI IPARTIMENT DI DISTRIB D SYSTEMS r
IRENZE | REREER . | RERERLTe UORA j \/] SNAD4¢|1-y @?fg"

.—.,,‘. ' 2. g0 S '~
ol ) 4 ©.
t’

Oy '/ Services: 36 on 36 available - farco

- B s < 2 7 4 SSEEE
-, . Ve iy i 4 A g i Fabbricott fa, /&, % X °/,, que: S\c b 4 ‘r The mt crmd stom
M}, The pubI/c transportat/on system has been analyzed in the Clty, considering the service offer vs. mobility demand. The top- thlny most I
Hadl crowded stops are presented on the right panel and on the map. Please, select your desired scenarios or a stop on the map to perform other | & Indipendenza Xxvii Aprile 3 = "D""'“P:fs "
4 7 analysis. I i rop-of
i iy e " — . - A e A | {P.Za Indipendenza & I
L3 |
a
Type the stop name E ‘ 4 1
3 25 ‘ 1
, ’ |
-
1
88
5% !
1
S @ Pick-ups/Vehicle Arrival !
s ® Drop-offs/Vehicle Arrival |
Z 1
2 o0s !
-
2 |
Daily Vehicle Trips g I I
Giardino l y P e E I I I I |l I I ]
della Gherardesco ‘ 979
2888888888888888¢88882¢8 |
BONGNG NG WS O0S Nae S I
: . % 1
Vs, SFS S & N & 4
= — ¥ W, & \ 50 = @ Pick-ups I
"’o & - -
’[ Scenano Selector } @ & : 1 [ stazione Nazionale ® Drop-ofis |
N o, ~ 1
: = ‘ Ljﬁﬁlm TALILIA® /6_\.‘ “ / . 3 l "
\,?usa“] ‘qu,, i ’f::":in : DN | = 4 ‘ ‘ 1
{7 | Choose a scenario: Actual scenario vl Load LTS EA ]| I ‘ u | | l ‘l ‘| | I l l
: : 3 q = ‘ A | il 0l e bos I
Sy ) SATMmY; 0
GIESKCEN U L M S P ‘ g o sg3899829588232093382s |
[ Actual scenario: Describes the current status of the public transportation network. (More Info) } ? oA \y-l 0SS TRINERLIS NS I
o AD T TR : Sem ¥ 74 Vi Y R A N TSRS S IV TSR ey c‘,m_ro_:,f g I l
il R g A s e R ey o——————— i s PG ——
’ . ¢ TS . 7T . ¢ s ! ‘s Y == . i = @ Pick-ups/Vehicle Arrival
’ ' / y [ | [ | ! [ —
e 34 b5 ok ' e R i : 'y X ,4 oo GeT i ' '%‘ i 2 : ® Drop-offs/Vehicie Arrival |
' v I I i T o I —= I = ‘
: <>52000: : \‘? Q%Q > 1900 ¢ : "uu {> 31000 ¢ : Y HX { > 32000 ¢ : W S s >10 ! : s =3 .I 5 1
] & : [ : ] { & : ' x E : I g 30 in : ] ! : I E 2 I
[ SEEE Shaad B 1 ] 1 i ] N ] M 1 R P ] jame) M 358 ] l
B Ually\odivioual l ’ Stops U ! Faskiental l ! Service Providers ' ’ Mobility Operators I ¥ Transport Modes U I Z
¥ Massbsuseown® VhaSONE .. 9. \CT———— i iCiascuus P i s R - | : L4 | Il | |
L _ _Daily Vehicle Trips 2 | il L I | 1, M1,
a0 S.//WWW.SNa CI 0rg/odana zer = 7



https://www.snap4city.org/odanalyzer/#b

UNIVERSITA
DEGLI STUDI

FIRENZE

DORA

| Scenarion |

DINFO

IPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

i

DISIT

DISTRIBUTED SYSTEMS
AND IN
TECHNOLOGIES LAB

DORAM Front End

m Residential g Watlng
\__Census )\ Buildings Commuters

%m fn\ ﬁ&\

Service Public Vehcle PAXCounter
\_Providers / \_Parking Flow data

_—

® -9

() )
A A @
ow o )\ ot

P
S]8]3] o
(L )
Onboard

Commuters

DORAM Analyzer

~_

IdV INVYOQ

L_ Scenario 1 L Scenario 2 J

DORAM Database

| imHM 111 M
Ilhll\Hum\.L.,ql

B “.,;.,,, HH‘HHHHHMJ.

) Y—— 3

DORAM Modeling

Service Offer

=
Trips

[ o™ | )

-iln Vehicle
Operators Position
=) = &
L N
"N = ===

Transportation Modalities

| Scenario 1
| Service | Mobility |
| offer | Demand

| Scenario 1
Service Mobility
Offer . Demand

G
2 J

.ﬂs’.

T

> Scenario Production

https://www.snap4city.org/odanalyzer/#b

Snap4City (C), October 2024

DORAM tool

Snap4City tools for City data

TFS” Editor and browser

138


https://www.snap4city.org/odanalyzer/#b

UNIVERSITA DINFO > SRLL D
FIRENZE RESUSIoY | pemuocmes, SNAP/ o
F I R—E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy ol e 0 '

AND TECHNOLOGIES LAB

User Behavior Analysis

13 CLIMATE E
ACTION s u q
i Vd

s -~ JE=Y== Data Analytic
— < |IE2 | 28| @—ocoo
7\ 29
.

—9
-7, AT ="
@ -0

"

> X ®

Snap4City (C), October 2024 139



UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

* Prediction of
people flows
on the basis
of Wi-Fi data

* Anomaly
detection

* Resolute
H2020

* Classification
of city areas

DISTRIBUTED SYSTEMS AND
INTERNET TECHNOLOGIES LAB

DISTRIBUTED DATA INTELLIGENCE ~ 7 y J

AND TECHNOLOGIES LAB

:; 4,CITY
A

-pﬁm.

G

h-,amﬂ D

T
ool 1 1

| WiFi based t

7 Firenze Wi-Fi; Acc
TASIT  Dowrmand Sysdoms anl bonsns Tethundopios Lod TWwace - Seranoms Swvence: 1F M MW

058 Points Clusters Coverage Map

characterizing Users’ Behaviors s

— e ——————— -- a2 ammnenn U o v

Predicting City Areas Crowd level T = = ’

q .
' e

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

SnapdCity (C), July 2021

140

Snap4City (C), October 2024



J ) ‘ " A A" c . J J & / Y,
' 3+ WIiFi Firenze
Di;. S ' T DisiT- Distributed and Lab

FirenzeWifi ...

© g (-

4357

Oevensi vnn (1=

17001

233

O T ] ]

© 49 v (mensite)

© A9 I weekoy)

[

Prcasente

VIA DEL'CORSO

ws

Recency and frequency

LUNGAR

Slardin
Qigoing

tne

= resoluke_

—y

00 4 -

e - Wednesduy Octuner 19 2004 109822

- & - s ~
Firenze - Saturday November 12 2016 20:11:59
[
S
\'%“‘o e
o T, Pallfzzo Medic
% Z, iccard|
v

Basilica Santa

P—
QMZZA SANTA _;&J
)

'
v
1A DgL TREBB:Q

Cappelle Medicee

662

Flows
Basilica di

Lorenzo © outflow
O inflows mm—

4, Clean

.
2
Y, Profile

@an
Oold
O new

=
VIADEI BANCy VIA DEI CERRETAN

¢ Hour

....... ' /4 = - Ooo Oo1
s 3 - Qo2 Oos
Oos Oos
Oos Oor
Oos Oog
O10 On
O12 O3
O1s O1s
O16 O17
O1s O19
O20 O21
O2 Oz
[OFY]

0D Matrix

VIA DEI PECCOR

VIA DEI Copg)

RELLESCHI

Palazzo
Tornabug

N¥OL 130 YIA
VIA DEI BRY

A DEGLI STROZZI

Palazzo Strozzi

RLIGHIERI

NABUONI INO

2?47@) .
\ 2% \

Palazgf delle

pow soits] wm ghste Radius (km)
Os O10
Os0 O 100
O200 O 500

O1000 O
2000

[OFY]

D174

El G

Zoom: 17

hio

fomano d

UNIVERSITA
DEGLI STUDI DIQR’ITIQFED\ DISTRIBUTED SYSTEMS

FIRENZE | BitiSmaone | TG RNGOGEs e

< VERVIA AL Q




\ S—

oreneis DINFO - DISIT z L
RREEIO0 | RETEISTIEA,. SNAP/

F I R—E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy g

AND TECHNOLOGIES LAB

. 4 - =1 LY - I o 1 : / : — — ~ ‘-
“ _ Distinct APs: 343 User Behaviour Analysis -
Distinct APs (last 24 hours): 311 Where
Distinct Users (last 180 days): 1102098 o
o Distinct Excursionists (last 180 days, < 24 h): 687025 e

2500

250000 o £ o000
00k 200000 =
First Day actions »s00
150000 NNeW Clty Users
100000 1000
E VS
E‘m'm‘ 50000 I R t .
SiI=D
ﬂ 0 I I . Il me e cme e eea [ | e az:::ﬂ 22059 3129;3472 31895 31805 ZB::H.E., e B2 az::aw) 2199 32619 e M = / e urnlng
: 012345678 91011121314151617181920212223 e 23765 mes e o
300k
5
Ll
or
[
L~
e
=
Recency = &5
200k =
L=
=3
A
=
fo])
100k

Ok

= -
| I 1 =I=‘I
= 9 1o 11 T2 A= la 15 16 17

u 2 4 = = > TE 19 2o 21 22 23 2a 2SS 26 ZF 2B 29 20O =1 32 IT 2a IS 26 ¥ =8 29 40 31 &2 43 44 45 as 4F 48 49 50 51 S22 OS2 Sa 55

Snap4City (C), October 2024 142



Y SNAP/ciry

KM/4/CITY]

Tuscany Region

* Dashboards & Services: v
* Mobility: public transport operators schedule A =
and paths, traffic Fi-Pi-Li main road, parking o |-
status and predictions, traffic sensors, Origin T o b AT
Destination matrix, routing, multimodal g — Na .
routing, etc. e = —
* Social: Hospitals and triage, etc. TK T T Ty, Ay e
* Environment: sensors, heatmaps, M R N S | ‘
* alerting, T
* Pollution Forecast: NOX, NO2
* Weather Forecast, Lo
* Culture and Tourisms
* Etc. .
* Mobile App and a[EE a
MicroApplications: e
* Tuscany in a Snap (all stores) 19780y 15444u
* Tuscany where what... km4city (all stores) _| P
* Numbers: 1.5 M complex events per day
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Citizen Engagement via Mobile Apps

* GPS Positions
* Selections on menus
* Views of POI

* Access to Dashbogrds
* searched information
* Routing

* Ranks, votes

* Comments

* Images

e Subscriptionsto

Produced information
 Viewed ?
 Accepted?
e Performed ?

Snap4City (C), October 2024

gtifications

.....

+ Air Quality

M0

10.962,5

a0

941,50

= S4chelsinkitrackerloca., ~

< 2019-05-08
Show 10

Values

()

DataTime

cccccccc

v entries

08/05/2019, 43.792

If Latitude

Longitude

11.25

O}

¢“SNAP/cry

«?‘ém‘

Derived information =L i)
* Trajectories

Hot Places by click and by move
Origin destination matrices

Most interested topics

Most interested POI

Delegation and relationships

Accesses to Dashboards

Cumulated Scores from Actions
Requested information

Routing performed

Produced information
* Suggestions

* Engagements

* Notifications
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LEVICA P

m 1129

© Assistant

Closer Latest Expiring

HELP US m

Can You Contribute With A Review Of "RASPINI RARI
NANTES FLORENTIA" ?

Type: Pool
Expiry: 2017-02-20 11:55:00

e

Eb

| ALERT

You Parked In A Residential Zone
1 Expiry: 2017-02-2012:19:59
-

IWEch N BEED

& Assistant b4

Closer Latest Expiring

EVENT today [m

¥ 'Gustav Klimt Experience” At MUSEQ DIOCESANO DI
SANTO STEFANO AL PONTE (Until 2017-04-02)
Type: Exibition
Distance: @ 3336 m
Expiry: 2017-02-21 11:32:52

Help us to provide a better service [}

Personalize Your Point-Of-Interest
Expiry: 2017-02-20 19:35:39

Can confirm that you LIVE around VIA TRIPOLI?

[ ] e

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

== Results x

© Assistant

K-Market Jitkasaari
- Ticket sale
®1521m Q47 m

Closer | Latest

Help for a better sel

Early

Have You Been Here? Lastentalo
- Pre-primary education

Expiry: 2017-02-23 16:00:00 | ®&1520m @71 m

- o v
L = - <
1. * Have you been at Giardino di piazzale i
Donatello?
Yes | No

User
context

City

context

¢“SNAP/crry

&

ﬁﬁﬁ.m,

T T e
- 'Pﬁmsgj

opm loy = a2 & - a I~
v & J — r—
— _— — | — - - - N - - -
- 4
Rule name Type #sent #viewed #uie
e #ser|
daily_event_de ENGAGEMENT | 1 (0%) 0 (0%) 0%
daily event en ENGAGEMENT | 1720 (2.12%) 70 (7.1%) 4.079
- commuter 5 (0.29%) 0 (0%) 0 (0%
- student 14 (0.81%) 0 (0%) 0 (0%
- tourist 1462 (85%) 25 (35.71%) | 25 (1]

O Engagement Sent (4 hours)

4 min| @ Engagemen... (4 min

24652
13480

e 2078
6163 Attuale

Engagement Sent

4min) @ Engagemen... (4 min

2100
0 Engagment Created (from Stats) ...

706

5285

Inform

Air Quality forecast is not very nice

You have parked out of your residential

parking zone

The Road cleaning is this night

The waste in S.Andreas Road is full
Engage

Provide a comment, a score, etc.
Stimulate / recommend
Events in the city, services you may be
interested, etc..
Provide Bonus, rewards if needed
you get a bonus since you parked here
We suggest: leave the car out of the city,
this bonus can be used to buy a bus ticket

53 Precedente 44 6
1763 Atfuale
2100 Engagement Created
0 Engagement Viewed (4 hours) (4 min) € Engagemen... (4 min)
18
135
: e
45 Attuale
2100 Engagement Viewed
Jeement Seat (daily) (15 min)
Precedente
Attuale
. Oct 08:00 16:00 24 Oct
Femeﬂt Viewed (daily) (25 min)
Precedente
Attuale
b 06:00 12:00 1800 24 Oct

et iorsr AT ST e Ve Ty T AT

Alert (in english) if the user parked in a res

Alert {in spanish) if the user parked in a req

Alert (in italian) if the user parked in a resig

Azl (in german) a contribution for a nearby
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UNIVERSITA D N Fo DISIT by AF2e

DEGLI STUDI [ 53' JBUTED SYSTEMS w
NGEGNERIA ANDI NTERNET

FIRENZE | 08E\EAmazione | FECHNOLOGIES LaB CI Iy ,_-..ﬁﬂl@

Computing / predicting CO2/NO2
fror trafifc Data)
=& G

>-- -
ﬂ 1 == IOT Appllcatlon Data Analytlc
EE E O—o\
= S INEIE /,/,@;J/'\°
C EIE p—
T H= ==

T B

0
0
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NIVERSITA DINFO > :
EGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND :: e CITY ||
FIRENZE  NGEGNERA INTERNET TECHNOLOGIES LAB CITy o
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE Bt 'Pﬁ y

4 [

o C

AND TECHNOLOGIES LAB

—

- =

) &= { ) :r - 1B - ”*‘Jr ‘ i -
y Local CO2 from Traftic Flow Data

13 CLIMATE
ACTION

e Traffic Flow is one the main source
of CO2 (ton of CO2 x Km x Vehicle)
e K1: Fluid Flow

e K2: Stop and Go
[Computing Traffic Flow] * Dense estimation of CO2 into the
into CO2 sensor area . .
. city is very useful to know to target} ... £ N
’ ‘ § o N VN Tt o
_ EC S KPIS P e ,,-;-:i:*.;}i:‘“ — " Firenze S—
¥ ; (‘- Computing CO2 on the basis of I >
2 2 2 i | ;‘.J:’sss Skandicd H
S o traffic flow data o
: ﬁ_}d 5] uo:uo e \ i g
R o B -
Traffic Flow data CO2 estimation ~ 94%

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

Reconstruction", Sensors, MDPI, 2022. https://www.mdpi.com/1424-8220/22/9/3382/
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UNIVERSITA - DINFO  DISIT -
DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND r_, . ‘\‘ (
FIRENZE Besuima 0 Reserfciorocistae (] JJ ronment

AND TECHNOLOGIES LAB

* 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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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES
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booklets

* Smart City

https://www.snap4city.org

/download/video/DPL SN
APACITY.pdf

Snap4City (C), October 2024

* Industry

https://www.snap4city.org/d

ownload/video/DPL SNAPA4|

NDUSTRY.pdf

SNAP/

* Artificial Intelligence

https://www.snap4city.o

re/download/video/DPL
SNAP4SOLU.pdf
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https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
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- Mobillity - Control Room Oriai . ~ T840 T N TRAFAIR
i . - Origin-Destination {-__sii-Mobility 1
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roadmap

e eu€ Enterprise IVLLI] -
\2021:22) B JRC CN MOST, 2022-26 ELLELA
Smart Industry EUROPEAN COMMISSION / 2025-2027 .
Ambulance 4.0 Almafluida  Contract, 2022-23 j [lindomani v I CS
(2021-22)
Industry 4.0 ——
(2021-22) o PR UrbanDT4TE

EI THE, 2022-26

O 2023

Sik-Mobilit O AMPERE (2021-22) o ¥ JRC
Il e Industry 4.0 o EUROPEAN COMMISSION
eqel N/ aidls G. Agile, 2021-23 -+ 202425
e O A R CAI4DSA
SITEHEY Contract, 2022-23 TUSCANY xo| (2D e
o R A — 202326 [ 57 ? rezoncs
er - EUROPEAN COMMISSION O PRETTD O m NextGenerationEU Research
iLerreg
Mediterrancen Contract Industry 4.0 i OMeranO’ smart ||ght
HERIT-DATA 2022'2023
- Smart Tourism 2021 uni. Systems
- 6 Pilots _ O eqe OceanRace,
- Data Analytics SmartCity, 2021-23 . Genova. AWS domani
- Extended platform PCA4City (2020-21) Contract, 15min ’ e ———
Monitoring Terrain ~ SASUAM
4 lnierreg H o AXISA Cuneo, NI.D
ik rey COMMUNICATIONS .
IMARITT\MO IT FR-MARITIME o @ IMPETUS Smart C|ty CENTRD RAZID alic
AMOBI Winner of Open AXIS collab
EMART Data Challenge of SmartCity Security and Risk o 2024 Rhodes,
. N/ i
- Smart Mobility N l smart city
- PISA, PUMS CNCL X o 2022 o &) Smartea _
. Living lab _ ‘ Km4City 1.6.8 eShare
o o CAPcLON - UNIFI TUSS
- Smart Light f;g\,mogTRICA Y ;7a1FERR o AMNIIR ARE
Q - - Sweden GRUPPO FERROVIE DELLO STATO ITALIANE TOUR'S
> Km4City Asymmetrica Italferr, smartCity  Interreg [N co-funded by witerreg
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https://www.Snap4City.org

PEN Test  BJRIEU GDPR _':'_"SNAPtIcnv

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), October 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.
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Node-RED
Main Organizations/areas S S
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https://www.snap4city.org/

MOSI Spoke 8: MaaS & Innovative Mobility Services

National Center for Sustainable Mobility

OPTI FaaS: Operation and Plan, Transport Infrastructure and Facilities Support as a Service

Ecosystem to support a rapid and effective sharing of solutions and
opportunities between researchers and companies belonging to MOST
and Local Public Administrations, PA, and Transport Operators, TO.
Marketplace-type mechanism:

* researchers and companies have an environment in which to
propose and test proposals and solutions;

* PA and TO always use state-of-the-art solutions to solve problems
and pursue their mission.

Everything is configured with as a service mode in order to minimize
investments in infrastructure and personnel by PA and TO.




IVIEIST  spoke 8 MaaS & Innovative Mobility Services

National Center for Sustainable Mobility

SAS UAM = Solutions for Safe, Sustainable and Accessible Urban Mobility

* Scalable methods and algorithms for urban traffic management using the
macroscopic fundamental diagram (MFD) paradigm and a generative
optimization solution for urban traffic decongestion, accessibility and safety.

* The solution plans to use data and validation support from the city of Bari
where the extended experimentation will be performed.

* The solution has been designed to contribute to urban sustainability,
through the provision of innovative traffic analysis, monitoring and
optimization services.
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CENTRO NAZIONA A

| LE PER LA MOBILITA SOSTENIBILE

Generative Al optimization allows you to:

v'Decongest roads: Optimizing traffic light timing, traffic
flows and transit routes to reduce critical congestion points.

v Improve accessibility: Promoting connectivity between
urban areas, improving accessibility for pedestrians, cyclists
and vehicles through improved urban planning.

v'Increase safety: Implementing strategies to improve road
safety, for example by reducing conflict points and
optimizing traffic flows.
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EXPO WORLD CONGRESS

¢“SNAP/

Appliances and Dockers

Installations

CONTACT

www.snap4city.org
DISIT Lab, DINFO: Department of Information Engineering Email: snap4city@disit.org
Universita degli Studi di Firenze - School of Engineering

Office: +39-055-2758-515/ 517
Via S. Marta, 3 - 50139 Firenze, ITALY Cell: +39-335-566-86-74
hitps://www.disit.org Fox.: +39-055-2758570
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