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plic Spaces as Critical Infrastructures

T
The City is a system of systems for city users oo 5

— Cascading effects )
Transport networks

— Main means for rescue teams, food, water, etc.
Communication, ICT infrastructure

— TV cam, switches, cyber,

Energy networks

— power supply for health, cyber systems, etc.
Hospitals networks g
Aggregation areas o S |

https://www.snap4city.org/download/video/DPL SNAP4SOLU.pdf
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https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
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e Controlling Status: management, and operational

DINFO

IMENTO DI
INGE
DELL INFORMAZIONE

o Monitoring via KPI

o Computing predictions data from the field and KPI &=
o Anomaly detection e
o Early warning on critical conditions N |
e Making plan: tactic and strategic, medium and long range ..

o Optimisation: Prescriptions, suggestions

o Risk assessment

* Big picture and Long-term focused (2 to 5+ years)
= Vision, Mission, Why, Policies and Direction

* Executive-management

* What is the right direction for the company?

o What-if analysis on scenarios

o Simulation and predictions

+ Short-term focused (3 months to 2 years) Rerop t(&renze 7
ope Tactical +  Focused on specific business department fimeri pucci
o Resilience © | Wnddemaregemen

* What activities to be planned in strategic alignment?

* Be ready for Unexpected
UnknOWS £ Operational

Slidp<4LiLy \\), Ividy Zuz4
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* Recent solutions
— Dynamic traffic light control and synchronizations
— Maas, sharing, evolution of info-mobility
— Connected and Autonomous Vehicles/solutions
— Integrated Energy & Environmental applications
— Etc.
 Most of them share the same modules, differently implemented
and combined, but the same modules
— Real time data gathering and derived info distribution
— Predictive and/or simulative models, on edge or cloud

— Data gathering + monitoring + plan + rendering: dashboard, visual
analytics, mobile apps

Snap4City (C), May 2024
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e Controlling Status: management, and
operational

o Monitoring via KPI

o Computing predictions vs KPI
o Anomaly detection

o Neuro-Symbolic analysis

Prggl_cmns,
Anomaly Detection,
Analysis, Assessment

o Risk assessment Decisior Warning
o Early warning on critical conditions (>UPPOrt Systg AR N
Q nulation
e Making plan: tactic and strategic, - N Scenari) | - Generative Al

medium and long range, micro/macro ‘ Reinforced 4

o Simulation & predictions

o Generative Al Prescriptions, scenarios > XY\ZT‘;S:Z
o Resilience to Unexpected unknows

o What-if analysis wrt scenarios

Snap4City (C), May 2024



Digital Twin -
A v

 Digital Twin
e Connected with real systems

* Modelling aspects: structural, visual,
informative, real time data sensors (context),
POI, functional, resources, etc.

* Analytics: Al/XAl techniques, simulations,
users’ needs, etc.

* Easier to understand the context, review ==
from multiple points of view |

e Useful to perform
* Discussion with city users
e Support decision makers

* By Case Experiments for analysing

* New solutions, impact of disaster (natural and
provoked)

e Reduction of costs in the analysis, in reduction of
mistakes

Snap4City (C), May 2024 6
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Smart Solutions and Decision Support Systems

CONTROL ROOMS DECISION SUPPORT SYSTEMS - WHAT-IF ANALYSIS - BUSINE NCE - SIMULATIONS - SMART APPLICATIONS

0000000

PEN Test
Passed

AEU GDPR
‘/ COMPLIANT

DASHBOARDS, WIDGETS PREDICTION - ANOMALY DETECTION - CLUSTERING - ROUTING - SEMTIMENT NLP - TRAFFIC FLOW A.71- MICROSERVICES - GIS - BPM

d SNAp4 TEMPLATES PEOPLE FLOWS - SDG - 1, MIN w11 Y INuca - KPl - HEATMAPS - ORIGIN DESTINATION - ETC... VIDEO - REPORTS - MAPS - 3D ...
Appliances and Dockers
Installations
Native and External
) N : ,_ Smart Applications
- g:f:;mr;ﬁ: = & | : g o | = - | . MObility & Transport

Light & Energy

-«:»6':, i ildi METHODOLOGIES
4 LIVING LABS

Node-RED

Security and Safety
@ Foundation : G renaelia

EQ15

digital ecosystem

>

NVIDIA.
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Digital Twin Development Platform

| & &8 B B B B &8 B B8 &8 &8 &8 & &8 &8 B B B |
Snap4City Microservice Platform

’

hings Edge .

Proc.Logic > \/

- . AN

Actuators
“ Dat
i ’ : Data Knowledge : ?
"t > ; l Analytics:
: : Ingestion | Bases & ~
e HUB st MLOps,
L External orages ML, Al

Services A —

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

e /&7 |

“" Sensors and

Web/Mobile Apps
Dashboards & Interfaces

G -

--------------------'
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High Level Types £

Snap4cCity (C), May 2024

e POI, 10T Devices, shapes,..
 FIWARE Smart Data Models,
* |oT Device Models

* GIS, maps, orthomaps, WFS/WMS
GeoTlff calibrated heatmaps

Satellite data, any kind..
raffic flow, typical trends,
* trajectories, events, Workflow, ..

* 3D Models, BIM,.Digital Twins, .. | =
*_OD Matrices of several kinds, .. == =

Savonal
®

4000

* Dynamic icons/pins, .. .- B =
‘_/y_— 5 . /p ) : % e ::25(\&9{\';:\:
* Synoptics, animations, .. =
/ [ zz
* KPI, personal KPI,.. e
e social media data, TV Stream, E
* routing, multimodal, constraints, L
-
* decision scenarios, D
* ete. | | pinpo [Disir - E
10 /2 2 FIRENZE | S huaone | RENGEELs e ;




Standards and Interoperability (6/2023)

Compliant with:

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

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

e @General: HTTP, HTTPS, TLS, Rest Call, SMTP, TCP, UDP, SOAP, WSDL, FTP, FTPS, WebSocket, WebSocket Secure, GML, WFS,
WMS, RTSP, ONVIF, AXIS TVCam, CISCO Meraki, OSM, Copernicus, The Weather Channel, Open Weathgs<QIL AP, VMS, ...

* Formats: JSON, GeoJSON, XML, CSV, GeoTIFF, OWL, WKT, KML, SHP, db, XLS, XLSX, TXT, HTML, CSS, S
Enfuser FMI, Lida;WDAL, Satellite, D3 JSON, ...

 Database: Open Search, MySQL, Mongo, HBASE, SOLR, SPARQL, ODBC, JDBC, Elastic Search, Phoenix,

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

«  Mobility: DATEX, GTFS, Transmodel, ETSI, NeTEX, .. https://www.shap4city.orq/6

e Social:Twitter, FaceBook, Telegram, ..

 Events: SMS, EMAIL, CAP, RSS Feed, ..
 OS: Linux, Windows, Android, Raspberry Pi, Local File System, AXIS, ESP32, etc.

SSvse PN
o @Foundation @ F I ff??ff E @ 15 ——

PostGres, MS Azure, ..

Node-RED g O |O _X digulal ecosystaem bee Smart Citg
: . EUROPEAN OPEN
" SI!?IFL?‘L network uf Ckan @GJ L @ ?S_'l ]};f’"a _—3 SCIENCE CLOUD

SERL, | UNIVERSITA
, DEGLI STUDI ,ﬁ!ﬂﬁp

2

% | FIRENZE

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

* loT App Visual =
rogramming, no coding
* Data transformation

Data, my D:
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* Integration, Interoperab. e
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. . S | o /| PINEO | DISIT,
Expert System semantic queries "% |55 CSNAlen

*via:

* Smart City API for ey -
Apps and third g e e _

e MicroServices T - =
data driven N

develop via visual - = 5_%-;_- -_ m— ' /
language
Node-RED

Snap4City (C), May 2024
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https://www.snap4city.org/19

Solutions: reliable, secure and fast to realize SNl

%-..m,

«'Pﬁmg

B.M

10T and data World

* Via Snap4City tools Egsjg
* Dashboard Wizard

e Dashboard Builder
* Data/Visual Analytic

IOT Applications DEaShboards énd aldlis

Data Channelsv

:; Data Analyt| g,

Artificial Intelligence

Snap4City
Usar:rootcciadmin, Ong DISIT

oo

* Smart Solutions results to be [ e 0L
* Real time data drive - |y o
* Secure end-to-end
* GDPR compliant
* Reliable, interoperable
* Auditable, marketable

B 106125 §
B 126150

| S5

Snap4City (C), May 2024 13
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Alerting Generation

Kind: River Floading
Severity: Relevant

#People: 10

Impact : People Disease

Impact 2: Pollutant

GPS: 4377611411210861

City: FIRENZE

Adr: VIA ADRIANO CECIONI N.undefined
Registered Green1610755283309

sevraoro PN

Data Analyzer: DevDash

‘Open Distro
for Elasti

3D Multi Data Map - Digital Twin Global - Firenze

Snap4cCity (C), May 2024
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a

B Tém\g

Cc SNAPcrty
Digital Model with...

Intuitive platform

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

Data analytics = artificial intelligence, Al/XAl
Data Ethics, Al Ethics, GDPR

Data Representation, any ki
Key Performance Indi ny kind

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

Operation, planning tactic and strategic
Collaborative and shared representation
Sustainable, shared, open source 100%

Complex and heterogeneous information, interoperability

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

Maas, last-mile delivery HUBS

etc.

15
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| ~RO
FILE VISTA
30 Proiezioni
% nello spazio ~
Tipo

OGGETT AVANZATE

Vista Resetta Vai
20 lingrandimento a
Camera

DIMENSIONE

@) %
2D N "

Modalita* =
divolo~ | @ Dietro

BIMvision 2.25.3 - C:\Users\giudi\OneDrive - stud.unifi.it\Giuditta\ TES\BIM\094 - ARCHITETTONICO.ifc

MODIFICHE PLUGINS

#¥ Davanti

@, Predefinito % Dall'alto
©. Dalla destra

«® Dalla sinistra

X e ——
Y, om——

® ¢ G wm

Ruota verso  Ruota verso Opzioni Minimappa
sinistra destra > > z 0
Vista Separa i piani

? i - x
Resetta Alcuna Plugin
otif Store
Vedi anche ~
Struttura IFC v B X
Av‘: Tipo Nome Descriz
4 + Piano GF
v Piano 01
v - Piano 02
v + Travi
v Tetti
v - Finestre
04 + Finestra  094-AR-FE.02.1:3.60...
v + Finestra  094-ARFE.02.1:3.60...
v + Finestra  094-AR-FE.02.1:3.60...
v + Finestra  094-AR-FE.02.1:3.60...
v + Finestra  094-AR-FE.LC:3.60x1...
v + Finestra  094-AR-FE.LC:3.60x1...
v + Finestra  094-ARFE.LC:3.60x1... v
>
Classificazione | Relazioni
Valore Um. A

094-ARFE.02.1:3.60x1.70m:
218547

094-ARFE.02.1:3.60x1.70m
172 m
36 m
218547

206
02
Data verifica presenza  05/2021
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"SNAP4ciry

0 Nome Valore
- LB_UF_UfficioTecnico

Cod_Fuoriporta 122

Cod_Immobile 094

Cod_Infocad 122

Cod_Piano 01

Data verifica presenza  05/2021

infiltrazioni perimetrali

Data verifica stato di 05/2021

conservazione,

fissaggio, funzionalita,

stabilita e tenuta

superfic vetrate

Descrizione Facdiata continua con telaio in
legno, finestre apribili e
avvolgibili

Immagine Immagine raster:
IMG_7428.1PG

Immagine tipo Immagine raster:
IMG_7428.3PG

Periodicita verifica A chiamata

presenza infiltrazioni

perimetrali

Periodicita verifica stato A chiamata
di conservazione,
fissaggio, funzionalita,
stabilita e tenuta di
superfic vetrate

Verifica presenza Si
infiltrazioni perimetrali
Verifica stato di Si
conservazione,

fissaggio, funzionalita,
stabilita e tenuta di
superfid vetrate
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES
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UNIVERSITA Py
I | BMEC B8P  Monitoring  ¢¢
» Controlling Status: management, and =
operational
o Monitoring via KPI
o Computing predictions and KPI e
o Anomaly detection, Early warning <=
o Control Rooms, situation rooms
o Reacting: Computing in real time _
o Changing semaphore maps - -
o Changing Dynamic signage ol 5

o Real time Info Mobility
o User engagement via Mobile Apps

o What-if analysis @‘éZL{Wl

o etc.,

Snap4City (C), May 2024 23
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FIRENZE

Smart City Control Room ﬂé ¢“SNAPLcry

Florence Metropolitan City

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

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

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

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

* Historical and Real Time data
* Billions of Data

* Services Exploited on: = c — Tl
* Multiple Levels, Mobile Apps, API —— T
* Since 2017

https://www.snap4c
Snap4City (C), May 2024 . Fhi
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#Users Engaged Trend

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

https://www.snap4city.org/793
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Snap4City User Engagement - Newgui

om @ Users Interests

Different Themes

N
.
~
wox
s 5
1 S~
% <2

¢“SNAP/cry

Tue 14 Jun 2

Total Active Days On App
847
days

Total Days On App

Mean Time gm  Mean Time Trend

0

minutes

Mean Active Time g, Mean Act

17.5

minutes

E o HE L ]

&)

240

9m

Tue 3 May 14:31:42

3D MULTI DATA MAP - DIGITAL TW

FIRENZE - NEWGUI

26


https://www.snap4city.org/793

Key Performance Indicators, KPI ¢/ SNAPicr

Sport

Weight MOb"'ty Government
RN s e United Nations Sustainable Development Goals,
e O .5, \,s SDGs (for which cities can do more to achieve som
Servies r— of the 17 SDGs, https://sdgs.un.org/goals); i\G ] O b a ]
m\ /g:gwe e 15 minutes cities (where primary services must be
Mn : *I EEEE{*&,’:&E,&E T:'ALS accessible within 15 minutes on foot);

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

« SUMI: mobility and transport vs env

) N P \| -

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

» — * ISO indicators: city smartness, digitization, tech ‘

PM,, One day Limit value, 50 pg/m? NOE;::;:Z;?E%?:;Z&TWE 50 pg/m® (%) g(jd:e;eer:l)e Ievel' H{ (\4 ’(J | t: I i’T] (.}

— * Low Level/Real Time: global traffic, quality of

B Bl 7% St R service, betweenness, centrality, queue, time to

NO, Calendar year Limit value, 40 pg/m* E 40 pg/m® travel, etC. 27



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

"~ AX . VL"\

15MinCitylndex ¢ snapdary Bl

200t

DINFO

DIPARTIMENTO DI
IN INERIA
DELL'INFORMAZIONE

R*JSDT?'BUTED SYSTEMS
TECHNOLOGIES LAB

S\OREy
/

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

Come
Using the Open Data: /
We developed a data analytic tool based on ' I AN gigna Mg
municipal and national open data to assess 15’;‘:" SOT— f
. A o b Lastea a Signa
services adequacy for people living in each 15 ,zex i
minutes areas of the city. | [ Critical 3
§ Insufficient
Good public Satisfactory Rinald
. ) Fairly good N
transport services: B Good o 1=
GIRP U I | i gt
line, train stations, Th.e tool .supports t.he becomlr!g of a 1?- = 5/’5_‘5\\5 -
cycle paths Minute city evaluating the service level in b X 3/ 3 X
various domains. o R - il

Services
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.

Economy 5" Housing

Culture
and
Cults

Environment

Entertain.

Social Education
Security

1SMin Indexes 4 Max Value Suff. value

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==
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GPS5 to HeatmapWal
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Count Features
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Controller [ax —
N

—
_ Increment GPS List Index
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Change FileMame
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timestamp f—
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Air Quality Sensors
Weather Sensors
PM10 Heatmap
PM2.5 Heatmap
CO Heatmap
CO2 Heatmap
O3 Heatmap
NO2 Heatmap
Europ. AQl 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
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Air quality
trends

Firenze - Trafair - AirQuality Heatmayps

This dashboad contains data derived from actual sensors and predictive values under validation
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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
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* Making decision on mobility
and transport solutions =2
what if analysis

* Controlling pollution
* 'Dynamic Routing for

Firebrigade, Ambulances,

general public

* Planning Public
Transportation routing
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PARTIMENTO DI DISTRIBUTED SYSTEMS AT -
FIRENZE INGEGNERIA AND INTERNET A
DELUINFORMAZIONE | TECHNOLOGIES LAB

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
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Deep Learning for Short-Term Prediction of
Avallable Bikes on Bike-Sharing Stations
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E. Collini, P. Nesi and G. Pantaleo, "Deep Learning for Short-Term Prediction of Available Bikes on Bike-Sharing Stations," in IEEE
Access, vol. 9, pp. 124337-124347, 2021, doi: 10.1109/ACCESS.2021.3110794.
https://ieeexplore.ieee.org/abstract/document/9530580 Snap4City (C), May 2024
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E. Collini, L. A. I. Palesi, P. Nesi, G. Pantaleo, N. Nocentini and A. Rosi, "Predicting and Understanding Landslide Events with
Explainable Al," in IEEE Access, doi: 10.1109/ACCESS.2022.3158328.

https://ieeexplore.ieee.org/abstract/document/9732490 Snap4City (C), May 2024
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Local Explainable Al - understanding {

The local explanation puts in
evidence the features which
provided major contribution to the
prediction

For example considering
FigurelOa, the value of
VelMaxSIR, MaxTempSIR, Day3
and Humidity contributed
significantly to the classification of
the observation as a landslide
event
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Clty Users Behaviour, Safety, Security and Social Analysis

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

Snap4City (C), May 2024 53
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e Controlling Status: management, and
operational

o Monitoring via KPI

o Computing predictions vs KPI

o Anomaly detection

o Neuro-Symbolic analysis

o Risk assessment

o Early warning on critical conditions

e Making plan: tactic and strategic,
medium and long range, micro/macro

o Simulation & predictions

o Generative Al Prescriptions, scenarios
o Resilience to Unexpected unknows

o What-if analysis wrt scenarios

¢“SNAP/arry

Monitoring
> KPI
\, Digital Twin
Models & ,\Predlctlons

Data =——— Anomaly Detection,
. Analysis, Assessment

Decision Warning

Support System
k /
Scenari Generative Al

What-If
Analysis

Reinforced A

Snap4City (C), May 2024
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Key Performance Indicators, KPI

Weight
Average

Slow
Mobility

Food
Services

Economy

\ / Culture
Ernvironment and

Sport

Mobnllty
GCovernment
Services
S 5
5 5 Health
sTaal %
3 3 ‘-S
Average

Housing

Cults

Entertain.

1SMin

s SUSTAINABLE
" DEVELOPMENT

”*-f

CALS

The targetvalue has become a

5 5
PM, . Calendar ye Targetvalue, 25 pg/m Jimit value since 1 January 2015 10 pg/m
PM One d . | - Not to be exceeded on more - 99" percentile
10 ne day Limit value, 50 pg/m' than 35 days per year. 50 pg/m?® (*) (3 daysiyear)
PM, Calendar year Limit value, 40 pg/m®  (*) 20 pg/m?
Not to be exceeded on more
o Maximum daily 5 th d q N
3 8-hour mea Targetvalue, 120 pg/m®  than 25 days per year, averaged| 100 pg/m
over three years
Not to be exceeded more than
NO, One h i () ? ¢
., Onehour Limit value, 200 pg/m® (*) 18 times a calendar year 200 pg/m* (*)
NO, Calendar ys Limit value, 40 pg/m* 40 pg/m®

C"SNAPdcnv

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

Global

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

objectives of the European Commission in terms
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.

Periodic
&
Realtime

ISO indicators: city smartness, digitization, tech
level.

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

travel, etc.
67
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») SUSTAINABLE
” DEVELOPMENT

\/'\\

LSALS

QUALITY ¢
EDUCATION

|

e

15 Minute City Index:

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

¢“SNAP/cry

* Monitoring and Prediction of energy
consumption

e Stimulating: Bike sharing, e-bikes,
car charge, etc.

Industry 4.0 integrated solutions
* Decisions Support Systems
Process optimization, control

* Predictive maintenance

e Smart City infrastructure: monitoring and
resilience, long terms predictions

e Effective and Low cost smart solutions
* What-if analysis, Simulations

B i et T . :

business intelligence tools for decision
makers

Reduction production costs
Monitoring resource consumption
Optimization of Waste Collection

1

CLIMATE
ACTION

itoring and Predicting: NO2, NOX, CO2
c flow, pollutant, landslide, waste, etc

c flow reconstruction
and vs Offer of Mobility analysis

Shortening justice time

Anonymization and indexing legal docs.
Prediction of mediation proneness

- Ethical Explainable Artificial Intelligence

16 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

W

Snap4City (C), May 2024
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Available Al Solutions on Snap4City

1I\/Iobi|ity and Transport

Environment, Weather, Waste, Water
City Users Behaviour and Social analysis

nergy and Control, Security, .....

ourism and People

ecurity and Safety

Igh Level Decision Support Solutions
* Asset management
* Resilience and Risks Analysis

 Low level Techniques

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

Snap4City (C), May 2024

¢“SNAP/cry

] e TR
https://www.shap4city.o

rg/download/video/DPL

SNAP4SOLU.pdf
N
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] - .
ctic and/or

4 -

Strategic Plannin

o

Correction of road graphs
which is present on OSM

openstreetmap-website

OverpassAPI <senvicex>
web .
<<service>>
db
<<gervice>» E —
overpass-api Query response E iD editor i
Query tool e

Dati OSM

PostgresDB
i

AN iD legge e scrive sul
database tramite il servizio
Dati OSM per gene Tiles ‘db’ con OSM API v0.6
le tile

openstreetmap-tile-server
= Update DB <<processs>
D mnpc:;iggsﬂ check-website-for-updates.sh
t~._ _/ <<service>>
0stGisDB map
S~ 7
[] Tiles access E
<Process: web interface
renderd
A A —————
| [dataftiles
S~
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~
<
&
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i

Yellowsquare' g
Florence

OSM data with non
clear double
bidirection lane on
Viale Redi,
Florence.

Editing OSM data
and present Tiles

After Corretion of OSM
data defining a clear
double bidirection lane
on Viale Redi, Florence.
Regeneration of the
TILEs for the maps
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P | ¥  Piazza e

Cafte Pas:i:.ceria | ‘ \ Dalmazia Ma”_(’)\n,qmd g

Serafini ' o | ey o
. o

e : -g‘:: 1 > 4

Cippo Partigiani' o
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DEGLI STUDI DIPAR‘ITIMENTO DI DISTR!BUTE! SYSTEMS
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FIRENZE | 08T i azione | TECHNOLOGIES Lag

OSM data with non
correct viability in Piazza
Dalmazia, Firenze

\balmazia
\, 48R

v AL

s \SOR

WS1R

W52 R
LG - L

\
CiMattolint

After Correction of OSM
data defining a correct
viability of Piazza Dalmazia,
Florence. Regeneration of
the TILEs for the maps
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(1) S CUSNApl'CITV
I\/Ioblllty and Transport

Predictions for: traffic flow, smart parking, smart bike sharing, people flows, etc. (ML, DL)

« What if analysis: routing, traffic flow, demand vs offer, pollutant, etc. (Simulation + ML)
» Traffic flow reconstruction from sensors and other sources (simulation + ML)
* Public Transportation: Ingestion and modelling of GTFS, Transmodel, NeTEx, etc. (DP)

* Analysis of the demand mobility vs offer transport of according to public transportation and multiple

data sources (Simulation)

* Assessing quality of public transportation (analysis)
* Accidents heatmaps, anomaly detection (analysis, ML)
» Tracking fleets, people, via devices: OBU, OBD2, mobile apps, etc. (DP)
* Routing and multimodal routing (multistop travel planning), constrained routing, dynamic routing (DA)
e Computing Origin Destination Matrices from different kind of data (analysis, DP, DP)
* Computing typical trajectories on the basis of tracks (analysis, ML)
* Computing Messages for Connected drive (DP)
e Slow and Fast Mobility 15 Minute City Indexes (analysis, DP, ...ML)
e Computing and comparing traffic flow on devices and at the city border (analysis)
* Typical time trends for traffic flow and loT Time series. (analysis, ML)
* Impact of COVID-19 on mobility and transport
* Computing SUMI, PUMS, etc. (mainly DP)

» Definition of Scenarios: traffic, road graph, conditions, etc.

Snap4cCity (C), May 2024
e F+r
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Traffic Flow
Manager New
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+ @rco naturale
regionale
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CVSNANc.w

O’r?g‘iﬁ“Désﬂwatlbrf“Maatﬁ)? basedon Mbbzifé“'ﬁbﬁ‘”ﬂﬁfﬁ _ELTRITEET

La Spezia

Massa

Pistoia

Prato

Lucca

Pisa

Livorno

Siena
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2018-06-01700:00:00.000Z

@ 4.2ips
Forli OD Flows
98698
0%
Precision: | communes v |
Flow: |outflow v |
Organization: | Tuscany v |
Opacity: ¢ —ft > 040
Arezzo
0.1
0.1-0.2
0.2-03
03-04
0.4-05
05-06

76



UNIVERSITA DI N Fo by "“‘"-.m,
DEGLI STUDI S5 S venTo o DISTRIBUTED SYSTEMS AND @
F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB ‘ ITy | €
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE B":M
AND TECHNOLOGIES LAB
J J — - | 4 r
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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@@G =
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

Snap4City (C), May 2024
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What-if Analysis on Pub Transport

* Definition of scenarious impact on
* Traffic, Pollutant, parking, public transpo —
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FIRENZE

Enwronment and Weather

 Pollutant Predictions: short, long and very long term European Commission KPls

¢“SNAPLcrry s

 NOX, PM10 pollution on the basis of traffic flow, 48 hours (ML, Al, DL)
 Cumulated NO2 average value over the year, ....... (ML, Al, DL)
Computation of CO2 on the basis of traffic flows (DP), computing emission factor (DA)

* each road for each time slot of the day
Prediction of MicroClimate conditions for diffusion (ML, Al)
* NO2, PM10O, PM2.5, etc.
Prediction of landslides, 24 hours in advance (Al, DL)
Heatmaps production, dense data interpolation (DP) for
 Weather conditions: temperature, humidity, wind, DEW
* Pollutants and Aerosol: NO, NO2, CO2, PM10, PM?2.5, etc.
Impact of COVID-19 on Environmental aspects (DP)
Optimisation of waste collection schedule and paths (DP, ML)
Computing SDG, SUMI, PUMS, .. (mainly DP)
Etc.

Snap4cCity (C), May 2024



Environment and Quality of Life =

Air Quality Predictions

* Multiple Domain Data

* Traffic Flow data, Pollutant: NOX, CO2,

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

* Multiple Decision Makers
e Pollutant Predictions: NOX, NO2, ..
 City officers, energy industries
e Dashboards, What-IF analysis
* Traffic Flow Reconstruction
* Historical and Real Time data

e Billions of Data

 Services Exploited on:
e Dashboards, Mobile App

Since 2020

Snap4City (C), May 2024
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Computing Traffic Flow
into CO2 sensor area

UNIVERSITA DINFO

DEGLI STUDL 5, gmvenTo i DISTRIBUTED SYSTEMS AND

FIRENZE  Notenera INTERNET. TECHNOLOGIES LAB
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE

AND TECHNOLOGIES LAB

—

'Fluid

o Stop and Go

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

EC’s KPIs

¢“SNAP4ciry

—

ocal COZ rrom lrarric Flow Data

13 forov

Computing CO2 on the basis of
traffic flow data

g

o \ / ~ ) ~ ey o
Piiey aets . ) % T
e "> - an " = .
& N,
ot \\,, L\
3 A - ,I“ Nd
TS [
.
Lavedns " %5
02 P -
ppm )
. S Sc/.mdlc(-
B 390-395f ’
395-400
s00410° o 4
P

Traffic Flow data

B 410420 \
B >0 / 3 ?/

CO2 estimation

S. Bilotta, P. Nesi, "Estimating CO2 Emissions from IoT Traffic Flow Sensors and
Reconstruction", Sensors, MDPI, 2022. https://www.mdpi.com/1424-8220/22/9/3382/
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* European Air Quality Directive

* Predicting critical days

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

— PM2.5 with an accuracy of 90%
and precision greater than the

95%.

* Simulating Long terms values

— For long terms predictions

¢“SNAP/crry

m

o - ?ﬁm'

Air Quality Directive WHOguidelines
Pollutant Averaging period Objective and Iega‘l nature and Comments Concentration Comments
concentration
99" percentile
PM, One day 25 pg/m? (*)
(3 days/year)
The target value has become a
PM, . Calendar year Target value, 25 pg/m? limit value since 1 January 2015 10 pg/m?
PM . Not to be exceeded on more 99™ percentile
10 One day Limit value, 50 pg/m?* han 35 d 50 pg/m? (*)
than ays per year. (3 days/year}
PM,, Calendar year Limit value, 40 pg/m® (%) 20 pg/m?
) . Not to be exceeded on more
0, Maximum daily Targetvalue, 120 pg/m?® than 25 days per year, averaged | 100 pg/m*
8-hour mean g P 1EUHE ' He
over three years
Not to be exceeded more than
NO, One hour imi 3 P
5 Limitvalue, 200 pg/m?® (¥} 18 times acalendar year 200 pg/m? {*)
NO, Calendar year Limit value, 40 pg/m? 40 pg/m?

Snap4City (C), May 2024
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KPl on NO2

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

2020 values
+30

+6(0

+90

+120

predictive models are:
Month
dayOfTheYear
NO2

Tmean
Humidity & +150
windMean ¥ 4180
NoxDomestic
numberOfVehicles 7 il Al 13 o

\5/ ™
NO2cumulated & ; td/

ABES

NO2progresseveMean Tl

numberOfVehiclesCumulated

CUSNApllCITY

mont

g/m3

o 58 8 4883 8

lue of No 2 in m

mean progressive ya

150 2007

day of the year

250 300

=]

"an.m,

=

2014
2015
2016
2017
2018
2019
2020
2021

Air Quality Directive

Objective and legal nature and

WHOguidelines

Pollutant Averaging period ) Comments Concentration Comments
concentration
99" percentile
PM, One day 25 pg/m? (*)
{3 days/year)
oy Calendar vear o RVEIE. 55 e The target value has become a o i
2B y argetvalue, 2> pgim limit value since 1 January 2015 Hg/m
PM . Not to be exceeded on more 99" percentile
10 One day Limit value, 50 pg/m? than 35 d 50 pg/m? (*)
an ays per year. (3 days/year)
PM,, Calendar year Limitvalue, 40 pg/m?* (¥} 20 pg/m?
. ) Not to be exceeded on more
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Smart Buildings, Snap4Building

* Digital Twin for monitor, control and manage distributed infrastructures
» 2D/3D representations of the whole set of buildings, BIM modeling
e Entities (building, floors, rooms, parking, charging stations, gates, etc.)
with their shapes and descriptors, and data monitoring the allocation to
office, meeting, cafeteria, storage, stairs, elevator, etc.
* Monitoring and computing KPI on real time for
* energy consumed or produced (hot/cold), parking, logistic, presences,
cleaning, air quality, departments, subareas, maintenance, etc.
* allocation/designation, dispositions, heating, cooling, temperature,
equipment, etc.
e grouped in Zones
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Ispra Floor, Zone And Room Details Fri 6 Oct 18:41:54

Floor PT of Building 58A
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.
B
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Date Observed: 10/6/2023, 12.11:00 PM
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* Monitoring Energy Consumption in single building, area and per zone

* Matching Energy consumption with respect to the actual usage

* Computing Roof orientation for Photovoltaic installations

* Simulation of Photovoltaicc installations to identify the best parameters of
size and storage

 Smart Light management, unicast and multi cast management, smart light
controlled by traffic flow data

e Collecting and managing Communities of Energy

* Monitoring Energy provisioning on recharging station

e Optimization of battery life

* Computing KPI

* Etc.
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* Field-tested energy
community: the self-
consumer
condominium

* The Self User project
creates in the pilot
condominium, through
the collection and :
analysis of data, a model
for calculating and
enhancing the impact of
an energy community on
a community of people,
with a view to actions to
combat energy poverty
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Development Life-Cycle

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

=  We suggest you to read the TECHNICAL OVERVIEW:
o https://www. snanm ty.org/download/video/Snap4City-
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Coaordinator: Paolo MNesi, Paclo nesi@unifi.it
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<
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Firenze GRAL Scenario

Trafair Main Dashboard

https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQyMw==
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universits | DINFO | DISIT -
G S U DIPARTIMENTO DI DISTRIBUTED SYSTEMS (‘ ' f‘v_) / — r J r J
FIRENZE | Betcuesn °™ | SNphieaner ™ rOr ,/_gJHJJJ —
Select map | 4 Maps ~
Zoom ‘

o BN 1 +]

New Scenario

Editing

Drag & drop
Split & Join
Delete

Do and Undo

®View |
®show Road graph
Show Traffic Sensors

Scenaric name: |Scenariu name ‘
Location: | Location ‘
Scenario descn‘ptinn:| Scenario description ‘
ReferenceKB: |Reference KB ‘ Save
Save Road Graph:
Save traffic Sensors:
Save other Sensors:
From: |gg.‘mm!aaaa - U‘
To: |gg.'mm.*aaaa - U‘
— —  Edit Road
Segment
Category Street: primary hd
Nr.Lanes: | 3 ‘
Speed Limit (km/h) |
Direction: | Positive direction |
Restrictions: | Select or create restriction v |

identifier
composition
elemLocation
elementClass
elementType

operatingStatus
speedLimit

highwayType

https://www.snap4city.org/976
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-
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@ show Road graph 2 s 2 s
s " & -
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UNIVERSITA DINF DISIT .
DEGLI STUDI | SBaarivento Dlo DISTRIBUTED SYSTEMS
FIRENZE | 08\ S kmazione | TECHNOLOGIES LaB CI Ty

FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS -
NEWGUI =

ReLoading Scenario in JavaScript
* Evolve Scenarios

e Use Scenario to context the
Data Analytics: R Studio,
Python for computing

plumber data
analytic

python data

\ analytic
Computing in th
Scenario Context as:

A Scenario includes: « KPI, Metrics, §
— e Metadata / SUMI, SUMP, §;,_,‘
Defining Context via Editing ) Status_ elveRIcnS < 7 e o =
Scenario: date time s
' * Period of validity o
e Select area and data _ o Traffic Flow
e Editing roads, POI, loT * Road grf':lphs, cycling, / reconstructions
entities, .. p.edestrlan >€E- /v- Predictions s
« Save/load, share * List of data, sensors /- Routing, constrained - ey
« Change status “ QTS routing
e Early Warnings
* Etc.
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FIRENZE

Part

oc

DINFO

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

INGEGNERIA INTERNET TECHNOLOGIES LAB

DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

m

B 'Pémg]

¢“SNAP/crry

e | ‘— f"l | - J ) b - - —\ 7 r a \
2. DCJJHUQCMCJ JUTUCJ',JCEJQH CJfJCJ fchJchJéifﬂifJ[

Part 2: Dashboards
production and
management

SLIDES

Interactive Slides

You You You

Recall on Shap4City Architecture
Dashboards Purposes and Uses
Main Data Kinds: data vs representations

Dashboards Main Concepts and simple
Widgets

Creating a Snap4City Dashboard, wizard
Multi Data Map Widget

High Level Types, video, external services,
synoptics

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

STATO PARCHEGGI

Different Themes

¢“SNAP/cry

PARTERRE 7m PARTERRE - ANDAMENTO NUMER

D O O O €
=

PSNAD

#Users Engaged Trend

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

https://www.snap4city.org/793

Snap4cCity (C), May 2024

3D MULTI DATA MAP - DIGITAL TW
FIRENZE - NEWGUI

R Tue 3 May 14:31:42

Snap4City User Engagement - Newgui

Users Interests

om @ Total Active Days On App

847
days.

Total Days On App

E o HE L ]

&)

minutes

Mean Active Time g

17.5 o
— 240

Mean Active Time Trend

minutes
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Visual Representations

.

:j 100 %
- o0

\

shiderwith-multip sparklines kpi histogram heatmap flow-maps geo-maps donut-chart Data-grid
le-steps-for-KPI

ZQ:.. — ik i % .o. *—g

chord Cone Bubble-matrix-ch Bullet Box-plot staked-area Stacked-line-char  Stacked-combina spider-maps

art i tional-Chart
|
b D)

vee &

L
&

Sequence-Sunbur Pivot pie-chart-1 Pareto-chart radar Bubble-maps waterfall Sunburst Sankey
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11 7 [P O F -
Dashboard Builder: Development N
Dashboard Wizard reate, save, load,
|dgetCoIIect|on delegate, grant access,

change ownerhii
] H
3

Bu~5+nes~s Lﬂc

e
@ 3 ammd

10T Applications

~—_  KnowledgeBase,

S~ Km4City 1 l l 2 I

External
s E £l )
| Services

a0

Knowledge and Storage
Data from the Field and

City + MyKPI ++ m 01 custom Public
: Dashboard

Collection

My Own Dash/App
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Wizard

Dashboard features Data and widgets

Carmignano e
Fnesnlp

‘\ Aertiporig

x Firenze

———Amerigo

™ )]
v - o q g o
. y Vespucei
Signa, 11
\g_/_(i ) Pontameve
Lastrf a Signa A F|renze —e

- - o = p — a .
, . sV JdY)| ;
T ﬂ |
— Scandicel A - . . = = " - . .
3 y- L Bagnoampoh . 2 Q |[aw=
A 7 : ]
i L | | | = lfi—) e = || L |
Montelupo X / ~ N ( \
Fiorentino . 4 \
*i“_,_,_,_./ Nt x @ OpenStreetiap contributors p

Data sources

All selected (10) ~ Al selected (55) ~ Al selected [776) ~ Al selected [315] ~ Allselected (47) ~ All selected (2) +

High-Level Type 1 Nature Subnature Value Type Value Mame Data Type Ownership

Special Widget Environment Weather Forecast Previ_Meteo special weather 2018-07-0816:00:18 public
2018-07-0816:00:18 public
2018-07-0816:0018 pukblic
2018-07-0816:0018 public
2018-07-0816:0018 pukblic
2018-07-0816:00:18 pukblic
2018-07-08 16:00:18 public
2018-07-0816:0018 public

Special Widget Environment Weather Forecast Previ_Meteo special weather

Special Widget Environment Weather Forecast Previ_Meteo special weather
Special Widget Environment Weather Forecast Previ
Special Widget Environment Weather Forecast Previ_Meteo special weather Vaglia
Special Widget Environment Weather Forecast Previ_Meteo special weather Vagli sotto
Special Widget Environment Weather Forecast Previ_Meteo special weather Vagli di sotto
Special Widget Environment {/eather Forecast Previ_Meteo special weather Uzzano

Hidé coldmns vy & ° Select the area of your interest: panning and zooming

Select the
* graphic aspect of your interest, or

Meteo special weather valano

0000 OO!

* High Level Type of your interest, or
* Make a search if you a have a precise idea or
* Act on filters: nature, subnature, type, name, value, date, health, owner, ...
* Combine them as you like
* Select the lines of your interest
* Then click on Next and get the Dashboard by wizard
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New Data Inspector/Wizard e searehing o

Data Inspector BETA OS individual fields (even for

some fields not displayed
as geographic
coordinates)

Geographic Filtering

_——Ametigo
Veéspucci \ L% N
S { .
Firenze ¥ ERAE =] ECEC Text Search on all fields
£l 1= =
pE—— .
Menu for choosing the
Montelupo —F  fields to display in the
Fiorentino
table
Now displaying in Standard Mode View on Map(wa
Switch to the Synoptic Mode to select MyKPls and sensors that you need for your synoptics. PREVIEW)
Data and Trend
visualization
All selected .. » All selected . v All selected ... » All selected .. v Allselected . v All selected .. v Allselected . v All selected .. v Aliselected .. v All selected . v Allselected _. v
P—
Subnature Model Broker Value Name Value Type Data Type Value Unit Last Value Healthiness Last Check Ownership O pe n | ng D Iglta I TW| n
Weather DIDAT Santa Verdiana Vi I webpage 021-11- 2023-07-18160...
——

TransferService SensorSite METROMN Altair-soda Altair Valve State webpage 2024-01-10 013,

IndustryAndMa Computer AltairStatoPom... Altair-soda Altair Pump St webpage b 2024-01-10 013 o— .
Environment - BIMET_SMART. Altair-soda Altair pump 43. webpage 2024-01-10 013, Pa SS tO Synoptlc
Environment ARPAT_QA_FI- Altair-soda Aitair valve 541 webpage 21-06-07 17:3.. 2024-01-10 013 mode

—
er METROS14 Altair-soda Altair Pump 4321 webpage -06-07 00 2024-01-10 013,
S1052032F5990. Altair-soda Altair Stock sta webpage 3 2024-01-10 013,

B - = = P—

METROB831 Altair-soda Aitair Pump 92 webpage -06-07 00.. 2024-01-10 01:3. S I
T S . elect the graph
Search... Search... Search... Search... Search... Search... Search... Search... g p
—

Search

representation
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Part 3: loT App, process logic, server side BL
« Recall on Snap4City Architecture
 Node-RED
 |1OT App = Node-RED + Snap4City

* loT App === Proc.Logic
« Examples of IOT App for Smartening

Part 3: IOT App, Process Solutions
Logic, Server Side Exploiting/Generating data by using:
Business Logic loT App/Proc.Logic
SLIDES You You You External Service <->loT
Interactive Slides App/PI’OC.LOgIC .
« Dashboards <-> 10T App/Proc.Logic

« Server Side Business Logic
« training material
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loT Data Models Federaftlon D
Smart City API

Digital Twins

Entity Directory: /[ APl Manager ]\
Smart Data Models

<«— SyOpenSearch |___

| storage |
‘ KB, graph \

& GeosServer [ Entitylnspector ]

ﬁ

—~

[ Web and Mobile Apps ]

Smart Applications

: Waste ] Park ] [ILight
|

Energy Environment
\ J . )

: Maintenance ] [ ......

Apps Mobile App
I N\

Visual Analytics tools

[ Business Intelligence CSBL

@)Bl”servencenter [ Data Managers ]

gocial Media

BIM  GIS
Gateways, satellite

Data Analytics:
ML, Al, XAl

External Service

Event Driven

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

: 3D Digital Twin

Market/Sharing Place ]

[ Third parties solutions ’

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

\
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Snap4City

o 2, Node-RED

roottooladminl
RootAdmin | Idap v inpu Flow

[ L § show micro web app Name flow
\ inject  ©
b I "49a71aae .b297b4a"

cateh L Status  Enabled

g | service-search-near-marker |

- L

S S .

lini

atus | ~ \ g [ Information
J world map LJI ‘L transform results e & world map
] : ) point o h
link (
. T
qtt T event-log

/E
Y= = Data Adapation

~— - Bera Tra rpmsﬁ@[rm@{f@mp Conversion

| e'vetlg p

Node-RED

hp O k* popupop
‘
(
y

J timestamp J‘

C E timestamp

Data Integration, Interoperability
3 BusinessLogic vs Dashboards
g lIOT Applications Data Analytics control
Everywhere: Cloud, on loT Edge Devices
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Open Data CKAN

Ticket Management, workflow
BIM Servers

Social Networks

Video Management system
Gateways

Data Analytics

Statistic, Optimization
Simulation

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

T

Node-RED

Areas

Entities

Snap4City
Microservices

Proc.Logic
SSBL

Snap4City (C), May 2024

Data Load / Search / Retrieval

KPI, POI, GIS Data, Scenarios

Time Series, Public transport

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

Delegation Management

Data Mapping

Dashboards

Widgets: Graphic Libraries
Interactive Widgets

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

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

VPN remote access
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> function

> network

> input

> output

> sequence

>  parser

> storage

> social

> adwvanced

> Advanced FTP

> location

> MNGSI

> hwm2m

> S4CSearchDewv

> S4CUtility

> S4CMapping

> S4CManagement
> S4acDataAnalytic
> S4CBigData

> SA4CIOTApPR

> S4COpenMaint

~ S4CloT

> S4CWWhatlf

> SaCSsSearch

> SacData

> S4cKPIData

> SacDashboard
> S4C sigfox

> SacLogDewv

> SacWView

> S4csocial

> dashboard

> tinme
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e
o
=
8
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notificator %3 ~ S4CSearch
history events

search near
gps position

full text
search dev

:

geometry
search near
gps position

address poi
search by text

address poi - @ - -. get job detail [
search by te
exp get triggers of
address poi
P get job group
search by text . @ 4 names
near gps
position TEn
] @ ) group names
bus routes
event search search get paused
LSl | viggor groups
bus routes
event search search near _ get job fire
exp gps position times
~ S4CMapping
event search bus routes E get tatsystem
i search within service info status
area
gps area mapped .- el @
event search b 0 CE] E— q:]
within gps us ro _EE: PpRing L ] pause all [ )
e search within
wkt area Cé set mapping Eb 8 h'?
event search e a r C L
1 S
near gps bus routs=
position
s.n

4

~ S4CIOTApp

iotapp
upgrade

S4CDataAnalytic

descriptive
statistics
trend plot

timea series
predictions

machine

learning
predictions

anomaly
detection
plumber data
analytic
m
analytic

slsfs] s [s]o]

1 datagate
seaarch

datagate
create

o portia crawler’)

ofo]o

iotapp restart [

[% event search

event search
within
polygon

event search
along path

event search

within circle

bus routes
search near

marker

bus routes
search within
circle

bus routes
search within

polygon

ownership [ ithin circle

b

[% event search

|

BEERR

tpl agencies

e

[rTﬁWW

Sept 2023 collection ':SN AD 4<:|Tv

FIRENZE | Bfiihnoe | %8350 T\NO Snap4cCity Libraries

Node-RED

tpl routes by
agency

tpl routes by
line

i1

tpl stops by
route

tpl stop
timeline

recommendatio
within circle

E3EREIER

value type

search near
marker

value type
search within
circle

value type
search within

polygon

value type
search along

{

S4CData

gmyana

getmy
delegator

getmy
delegated

b

getmy

activity
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Sept 2023 collection

function

network

input

output

sequence

parser

storage

social

adwvanced
Advanced FTP
location

NG SI

wma2m

S4C SearchDew
sSaCUtility
s4CMapping
s4CManagement
s4acDataAnalytic
s4cBigData
S4ACIOTAPR
S4COpenMaint

S4CloT

sacwWhatif
s4ac search
sacData
s4CKPIData
sacDashboard
sac sigfox
s4acLogDev
sacview

sac social
dashboard

tirmme

get othar
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data

| save my dala[;:)

get my
annotation

get
anonymous
data

:
1
i
:

| get other data[;:)

L

S4CHKPIData

get my
kpidata

get delegated
kpidata

get public
kpidata

get my
kpidata
values

get public
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values

get delegated
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kpidata

get iotapps
using my
kpidata

save my
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values
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Two Snap4Citv Libraries
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show general
iframe

~ S4CSocial
twitter last
channel

twitter last
tweet

fivware orion
subscribes w1

(

-
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query w1
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update w1
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fivware orion
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Query w2

fivware orion
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B
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e

fivware orion in
w2{url syntax
1)
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fivware orion
query v2(url
syntax vk

§
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o e Ve N i (W

I

fivware orion
out v2(url
syntax w1}
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e o

n e

snaptall
button

= ——
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~ S4CSsigfox

AND: From
Resource
Manager

~ UserCreated

Cc;SNANcnv

Node-RED

We suggest also to install:

~ NGSI ~ social

Twwitter Herit
Crata
Sentiment
Analysis

~ Advanced FTP

CJ f L
CThanmel
SingX Twwitber Herit
DCrata
Sentimeaent
~ SACIloT Analysis
Search
- Twittervwigilamnc
save typical
N Hearit Data Twr
time trends Rtwe CThammel
get typical TwwitterWigilamc
i § Herit Data Tw
B Rtw Search

~  S4CWhatlf

[
4
i

[
4
i,

A -

Sci Hulb
Copaernicus
Completaed

Adwvanced
FTPF Logger

O

Sci Hub
Copernicus
Indexed

Sci Hulb
Copernicus
Polygon

Snap4City (C), May 2024


https://flows.nodered.org/search?term=snap4city

| |

[ |

: n Data Manager

| | | A

. . =l API/ServiceMap
= - GeoServer u

| ] | | |

[ | | [ |

| ] | | ]

[ | | [ |

MicroServices MitroServices

[ | | [ | | |

v v v v Storage

UNIVERSITA D hl o D s T

DEGLI STUDI DIPAR‘ITIMENTEDI DISTR!BUTE! SYSTEMS
GEGNERIA AND INTERNET

FIRENZE | B&TRFSkuazione | FECHNOLOGIES LaB

S

, web pages, etc. (Http(s), W7
EEEEEEEERB/

Data (ODBC, JDBC, Mongo
EEEEEEEEEERN

GIS, Maps, Heatmaps,
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Entities, devices, data

74

Events and Actions ‘WSs‘
EEEEEEEEREER

MicroServices

Dashboard Wizard

Dashboard Builder

Dashboar Editor

‘Dashboard .f_;"f' 4

ProceWIoT App (Server-Side Business Logic)
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T ot

Loggia San Paolo

LINKED OFEN GRAPH

Tipology: CulturalAdctivity - Monument_location
Address: V1A DELLA SCALA, 2

Cap: 501232

City: FIRENZE

Prow.: Fl

Photos:

Description: The rounded arches, the stone
sheleton and the glazed teracotts medallions
recall the model of the Loggiato degli
Innocenti. The medallions in glazed temracotta
by Andrea della Robbia and his sons Marco
and Luca contain seven polychrome figures of
Santi Francescani and two works of mercy
Cristo conforta un Giovane and Cristo conforta
un Anzianc. Beneath the portico can be
sdmired the expressive embrace betwesen San
Domenico Guzman and San Francesco d Assisi
by Andrea della Robbis

DINFO

DIPARTIMENTO DI
GEGNERIA
DELL'INFORMAZIONE

N S4CSearch 'SNAPlciry

 ANY kind of sensors
* To Get DATA of a Service / POl /sensor

— Historical and real time

Node-RED

— Real Time

TPL STOP : Piazza Stazione (Fr. Cc)
Vaibus

Giardino di piazza dell Indipendenza

AURORA

LINKED OPEN GRAPH
Tipology: Entertainment - Green_sreas

Digital Location

Address: PIAZZA DELLA INDIPENDENZA, 15

LIMKED OFEM GRAPH
Tipolegy: Accommodation - Hotel

LINKED OPEN GRAPH
Lines:

FI-LU| FIVG Email: infoi@hotelaurora.info Cleona
| City: FIRENZE
Mo svailable routes Website: www hotelaurora.info Prov.: Fl

Display Bus per page
Search: |

Time Line Direction
TOE3E00 F0T7020 | FIFLO | Fiazzale Verdi

Note: sreeverdi228

Remove from map ~
—

Phone: 055210282
Address: VA L ALAMANNI, &
Cap: 50100

LINKED OPEN GRAPH

City: FIRENZE
. . Tipology: TransferServiceAndRenting - Controlled_parking_zone
08:15:00 2017-03-20 FI-LL FPiazzale Verdi Prow.- Fl Digital Location

Address: VIA GUSCIANA
Cap: 50124
City: FIRENZE
Prov.: Fl

10:08:00 2017-03-20 FI-LU ' Piazzale Verdi

11:02:00 2017-02-20 FI-LL Piazzale Verdi

Remove from map

12:18:00 201703-20 FI-LLY Piazzale Werdi

Showing page 1 of 1

Real-time data currently not available

Snap4City (C), May 2024 - ‘ 1%]5
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e Distance from GPS point

* Point Qis in Polygon ?
— Polyline as WKT

[ point within |l.
| polygon

SACSearel
[I distance frumIJ_
]' coordinates '|'
ci g e ['SRes5 |

4 : 2 =3

Fiesole

Ponte Alla
Badia

Cave di
Maiano

Maiano B

Poggio
Gherardo

Parco delle
Cascine

&

Cattedrale di Ss&

yndela Forum

Struria /

Firenze .

Bellosguardo (]

¢ £
Giard @ Piazzale Michelangelo
a Roman: 1ardino. Giardino
Porta Romana @ di Boboli pardini
s

o £

Snap4City (C), May 2024
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2

T

[]
O hiiprequest O PR—1
omm T WO o]
O teprequest C 4:1BB0M0252308729614 @ connectadio wsidashboan oty ong 0B
it
d saich 1 ewenthg -
change O
d mge
e — |
d spit
:ECN :  remspcantn ||
[ - \
{ html
DR e '] o
= U
vl - deayts C— | ON
O\ fware oron O

|OT Application
D
—_—
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LIS Node-RED

DaShboard IOT App From loT App to Dashboard

l

Qe nodes pA Flow1
nnnnnn -
T o O e
0 e O o @ comicedio eidashieard i i
e e
& = b @ coneced bws st

tiger D

comment

e

E
i

—SI —4a — ,
i el

T

=

= I
=
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UNIVERSITA
z | DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

——— x
i I

DISIT /
DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Part 5: Data Ingestion and Interoperability

«  When Solutions and tools for Data Ingestion and
Interoperability are needed

 Overview of Snap4City Data Storage and Stack

« Knowledge Base: Modelling and Setting Up
m m  High Level Types vs Ingestion Process
_ - Data Ingestion Strategy and Orientation
::: li;:;::;if” « Ingestion of Points of Interest with POI Loader
m m m « Models vs Devices/Entities and Registration
SLIDES « Verification of Data Ingestion
Interactive Slides Digital Twin Data Inspector vs Data Processes Details
You You « My Data Dashboard Dev to assess data on Open Search
Storage

 An Integrated Example for Time Series
Entities Ingestion with Data Table Loader

You You You
 FIWARE Smart Data Models on Shap4City

High Performance Ingestion via Python

« Ingestion of MyKPI with Proc.Logic / loT App

Snap4City (C), May 2024 122
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e DIgItS elor:
Snap4City (C), May 2024 — :

e POI, 10T Devices, shapes,.. I
* FIWARE Smart Data Models, e e
* loT Device Models o

e GIS, maps, orthomaps, WFS/WMS

GeoTiff, calibrated heatmaps, .. Yy
* Satellite data, S

* traffic flow, typical trends,

* trajectories, events, Workflow, ..
* 3D Models, BIM, Digital Twins, .. |~
 OD Matrices of several kinds, .. |- ¥

4000

e Dynamic icons/pins, .. B - & :
* Synoptics, animations, .. 3 hmerigolggpuc
* KPI, personal KPI,.. -m
* social media data, TV Stream,
* routing, multimodal, constraints,
* decision scenarios, B,
° etC. o lueen | pineo [pisir
10/22 FIRENZE | B Rcme | RN Ve

123
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Snap4City Entity Instances, loT Devices

Switch To New Layout (Beta) \
User: paolo.disit, Org: DISIT Show delegated dev. | Show publicdev. | Show my dev. | Show all d= Add new device
Role: AreaManager, Level: 3
— @ Y —
Show| v |entries Search: | |
My Snap
Device Identifier s Device Type Model 4| Owmership 4| Status % | Edit Delete Location View
Tour Again
W SnEPASOILtIoNS.Org 1dd79caa95f677afad4fd38e699c8542022-12-05T18:5413.000Z  orionUNIF File fileModel MYOWNPUBLIC [T | EDIT [l DELETE | @ [ VIEW |
Dashboards (Public) alert_1610543238306 orionUNIF] event AlertGeneric [N active Bl Q@ [ ViEW |
Dashboards of My Organization
My Dashboards in My Organization alert 1610548534047 orionUNIFI event MertGeneric | ez | active | eDiT [l DELETE | @ [ VIEW |
My Data Dashboard Dev Kibana alert_161061318970% orionUNIFI event MertGeneric | [IEEE  active  eoir [l DELETE | @ =
Extra Dashboard Widgets -
Data Management. HLT < alert 1610629197473 orionUNIFI event AlertGeneric  [TENNEIS  active En EEa Q [ ViEW |
Knowledge and Maps =~
s = Search Device location on Map orionUNIFI event AlertGeneric MYOWNPRIVATE active m m @ m
Processing Logics /10T App v . ’
EnTEDiee] orionUNIFI event AlertGeneric MYOWNPRIVATE active m E @ m
f My 10T Sensors and Actuators
® 10T Sensors and Actuators orionUNIFI event AlertGeneric | IRV active Eﬂ m @ m
# Ent'ty Instances, IoT Devices
B 107 Brokers orionUNIFI event AlertGeneric | LRV 0Y NS active | EDiT il DELETE | @ [ VIEW |
& FIVH\RE Smar D=
& oivrMndalehnT Coyices orionUNIFEI event AlertGeneric | [T active m m @ m
# 10T Devices Bulk Registration ,
) Doc: IOT Directory and Devices
L) Create an IOT Device Instance { A Leaflet | ® OpenStreetMap contributors Previous 2 3 4 5 12 Next

Snap4City (C), May 2024 124



st | DINFO | DISIT

ZULE O,c '-mq
DIPARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | Neecneria AND INTERNET @ﬁ;
DELLUINFORMAZIONE | TECHNOLOGIES LAB Tnumi‘» enslS |

'Ihasican e = dha o= - 31 I e
Checking data/Entity ingestion results
— ¢ ServiceMap, SCAPI, SuperSM ; S | ServiceMap or
VLT == BE Super ServiceMag
m-cmr] .
Semantic reasoners % — LOG / LOD viewer
- All searches - SUper SerVICe Map
- Metata — SCAPI: Swagger i
- Structure g
- Last values of loT Dev — Last data 5
- GTFS * Data Inspector (last data)

Data Inspector

- Onl blic loT D
Rt Digital Twin view

e |oT/Entity Directory

- \ loT Brokers
data), SuperSM
- Faceted search

- Geo search My Data Dashboard,

- Time Series OpenSearchDash
- Private and Public

My Data Dashboarc

* Data Inspector (last data) DevDash

Some functionalities are limited to certain roles SnapACity (C), May 2024 125



Part 4: Data Analytics
and Artificial
Intelligence

SLIDES

Interactive Slides

uNvRSTA DINFO  DISIT

DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

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

AND TECHNOLOGIES LAB

Part 4.

You You You

(P T

A¥re
= s meE

¢“SNAPciry

Data Analytics

Why and Where use DA, Al and XAl --> General
Life Cycle

Data Processing

What is Data Analytics, DA and Artificial
Intelligence, Al

List of the most relevant available DA and Al
Solutions

Predictions and Anomaly detections

Computing: Higher Level Types Data and their
representations

How Al/XAl, and Life Cycle

Using DA, Al, XAl in Snap4City infrastructure
« Data Analytics <--> 10T App / Proc.Logic

Decision Support Systems and What-If Analysis
Routing, Multimodal Routing, Dynamic Routing
Business Intelligence and Visual Analytics

Snap4City (C), May 2024 126



. | 2 | | 2
r ‘ o / ar - Y o | ;
ecnnical Arcnitecture
Entity Directory: /[ APl Manager ]\
Smart Data Models r -
loT Data Models [ = era}tlon ] D
Digital Twins Smart City API

<«— SyOpenSearch |___

| storage |

600
O
060

—~

[ Web and Mobile Apps ]

Smart Applications

: Waste ] Park ] [ILight
|

Energy Environment
\ J . )

: Maintenance ] [ ......

Apps Mobile App
I N\

Visual Analytics tools

python’

Studio

Social Media

BIM GIS =

" Data Analytics:
ML, Al, XAl

Gateways, satellite [/
<)

External Services
Web Scraping On Edg

Tv CAM streams On Cloud loT App

Event Driven

[ Business Intelligence CSBL

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place ]

Third parties solutions

N\ )

11/23

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

\

Y SNAP/ciry




UNIVERSITA DINFO

DEGLI STUDI DIPARTIMENTO DI

FIRENZE = BEfEHuzone

DISTRIBUTED SYSTEMS AND

INTERNET TECHNOLOGIES LAB

DISTRIBUTED DATA INTELL\GENCE
AND TECHNOLOGIES LAl

Identification of Process goals and Planning (problem definition)
— Which goals
— How to compute, which language
— Which environment, which libraries
Data Discovery and Ingestion (from the general life cycle)
— Data Collection, Data Preprocessing if needed
Data Analysis: feature engineering, feature selection
— Data ethics assessment
Data review and preparation for the model, splitting, encoding
Model Identification and building: ML, Al, etc....
— Model Training
— Tuning hyperparameters when possible
Model Assessment and Selection (Evaluation)
— Validation in testing

— Assessment on a set of metrics depending on the goals: global relevant
and feature assessment

— Assessing computational costs
— Impact Assessment, Ethic Assessment and incidental findings
— Global and Local Explanation via Explainable Al techniques
Model Deploy and Final Validation
— Optimisation of computation cost for features, if needed reiterate
— Solution on Production (security, scalability, etc.)
Monitoring and Maintenance on production
Documentation, incremental documentation

¢YSNAPlcrry B

Model Assess. Models
& Selection Identification
yL4 W\

Data review
el (DY and preparation

Y -
Final ata Analysis,

Validation Feature
Engineering

b/ a

Solution on Data Discovery,
Production Data Ingestion

Identification of
Process Goals

Snap4City (C), May 2024 128



YSNAPLcrry
.A (P e -..m,
Jupyter

B‘M

Data Analytics on Snap4City platform

p

Swagger

Savm
ring
reusing

Creating
MicroServices

Ontoiogy Schema LOG.disit.org
~—_ Knowledge Base, — —~ —

~— Km4City _— [~ —
Li E ] B|g Data Node RED
n =10 %?fj} St?lr_e
& @ O %ﬂﬁﬁﬁh ﬁ%xﬂ)} Facility
(C . — g =
- Using them into

Smart City APl from Knowledge Base and other tools

|OT Applications

Snap4City (C), May 2024 129
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Fiinz: | L. (E8ET  Development

= python s ¢YSNADLcry

Big Data
Store Facility
B

® localhosaiiligotebooks/claffProgr3.ipynb

/ — JupyteN claffProgr3 Last Checkpoint: a few seconds ago (unsaved changes)
File Edjs” View Inset  Cell Kemel Widgels Help

B + | @ B | 4+ ¥ PRin B C| W Markdwn v =

On Server
Or
On PC

| Python3 O

On

Anaconda Once Al Model
s e o e finalized Mapping
Data..

To make the .PY usable as MicroService you need
to adapt it to get and send data in/out with
Node-RED from a Container.

If you provide a .zip file the main .py inside has
o | ; to be called doScript.py

Snap4City (C), May 2024 130



UNIVERSITA
DEGLI STUDI

FIRENZE

Parts 7 & 8: AP|, Mobil, Business

Part 7: Exploiting
Snap4City AP and
Web/Mobile
Applications SDK

SLIDES

Interactive Slides

DINFO DIiSIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

INGEGNERIA

DELL'INFORMAZIONE
AND TECHNOLOGIES LAB

You You

Part 8: Developing
Smart Applications &
Business Intelligence
Solutions

SLIDES

Interactive Slides

You You You

INTERNET TECHNOLOGIES LAB
DISTRIBUTED DATA INTELLIGENCE

¢VSNAP/crry £

-4

Intelligence

Concepts and tools for using Knowledge Base, ServiceMap, API
Federated Knowledge Bases and Smart City APIs

Access to Protected data

Developing in the smart city 1oT/WoT context

Smart Solutions Development Life Cycle

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

Design & Develop: Data Processes Proc.Logic / 1oT App
Design & Develop of Data Analytics

Design & Develop: user interfaces, visual tools

Desigh and Control of Smart Applications

Snap4City (C), May 2024 131
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F I RE N Z E DELL'INFORMAZIONE DISTRIBUTED DATALlNTELLlGENCE CITy U‘:ﬂ

AND TECHNOLOGIES LAB

DINFO

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

Development Life-Cycle

https://www.snapdcity /download/video/Snap4Tech-Devel 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
snapdcity.org

4solutions.org

» https://www.facebook.com/snapdcity
»  https://www.youtube.com/channel/UCtACOIEbNba8f2-udvandg

Coaordinator: Paolo MNesi, Paclo nesi@unifi.it

DISIT Lab, https://www disit org
DINFO dept of University of Florence,
Via 5. Marta 3, 50139, Firenze, ltaly
Phone- +39-3135-54AR474

S

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO ‘
AT ESLotes Lan
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DEGLI STUDI DIPAR‘ITIMENTEDI DISTR!BUTE! SYSTEMS
GEGNERIA AND INTERNET

FIRENZE | B&TRFSkuazione | FECHNOLOGIES LaB

¢“SNAPciry

How the Dashboards exchange data

’ ’ ’ Data, web pages, etc. (Http(s), WS,
Third Parties APIs, services, gateways, pages EEEEEEEEEEEESN

A . Data (ODBC, JDBC, Mongo, ...)
Direct storage, databases EEEEEEEEEENAEN

: GIS, Maps, Heatmaps,
. - Data Manager S
. . A
u ] [ ]
: (&) A
= - GeoServer u =
u | [ ] [ ]
[ ] [ ] [ ] [ ]
u ] [ ] [ ]
u [ ] ] [ ]
MicroServices MitroServices
[ ] ] [] [ ]

Events and Actions ‘WSs‘
EEEEEEEEREER

MicroServices

S

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

3l

( . ™
Dashboard Builder | Dashbogtfis |
Dashboard Wizard Dashboar dr fd A;“ 4 —:Q :

Widget Collecti

Client-Side Business Logic
A

Snap4City (C), May 2024
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g 9

Snap4City Smart City APl Docs: Swagger

User: roottooladmini, Org: DISIT ++ swagger Advanced Smart City AP
Role: RootAdmin, Level: 7 Advanced Smart City API
Kmdcity Web App API
EOS0UE Orion Broker K1-K2 Authentication API
WL Lxternal services v Ad d S C API (100 Heatmap API
vance mart City
Data Set Manager: Data Gate R S ernal APl Docs: Swagger
¢ Resource Manager: Process Loader ¥ SMART CITY API WEB DOCUMENTATION 10T device registration API
@ Development Tools = loT device registration API
B web Scraping Tool Notificator AP
@ web Scraping Tool (0n)
~ -~ Servers DISCES scheduler API
[@ web Scraping Toal (6l)
@ R Studio Development [ https://servicemap.disit.org/WebAppGrafolapiivl v Resource Manager AP|
B R Studio Development 011 yrm of a JSON document shaped conforming to a well-defined schema { Sensors API
Jevice
@ R Studio Development 0116 Event Logger API
[@ R Studio Development TF Services A Ownership AP
[@ R studio Development GFF
B RStudio Devel p— ] Data Manager API
udio Development Gral ‘ / Senvice discovery and information ‘ )
1 MicroServices from DataAnalytic Device, Broker and Value Mgmt AP1
B ETL Development Snap4City Application API
A
@ ETL Development1 Events Engager AP
[@ ETL Development 2 1 TR
alle
¥ Knowledge Base Graphs ‘ /events/ Eventsearch ‘
< Knowledge Base Queries User Profiler API
4 Smart City APl Docs: Swagger Locations ' b My KPIAPI
< Internal AP1 Do Snap vs Openmaint API
@ Testing API by Postman ‘ /location/ Address and geometry search by GPS ‘ Device Groups API
& Source Code Access }
Sci-Hub Processing API
MEWEEETE ¢ Public Transport v
©f Settings v
o ‘ /tpl/agencies/ Agency list ‘
User Management and Auditing ¥ ‘
Hepame Conimes © ‘ /tpl/bus-lines/ (Bus)Lineslist ‘
4
) Documentation and Artic §
My Profile ‘ /tpl/bus-routes/ (Bus)Routes list ‘ ‘

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

hat had been disabled. ‘

https://www.kmd4city.org/swagger/internal/index.html
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~ Q"™ I 86 \ C}‘/ D G
S . <
ﬁ = b (v i
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¢YSNAPLcrry 5

¢“SNAPlcrry 2

* Powered by

https://www.shap4city.org/do
whnload/video/ClientSideBusin

*SNADAToch essLogic-WidgetManual.pdf

Client-Side Business Logic
Widget Manual

From Snap4City:
« Ve suggest you read H

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

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

PlatformOverview. pdf

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

Coordinator: Paolo Nesi, Paolo.nesi@unifi.it
DISIT Lab, https://www.disit.org
DINFO dept of University of Florence,
Via S. Marta 3, 50139, Firenze, Italy
Phone: +39-335-5668674
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Snap4City:
FIWARE powered smart app
builder for sentient cities
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— https://fiware-
foundation.medium.com/sna
p4city-fiware-powered-
smart-app-builder-for-
sentient-cities-acfe24df49d5

— https://www.snap4city.org/d
rupal/sites/default/files/files
/FF ImpactStories Snap4Cit

y.pdf
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https://fiware-foundation.medium.com/snap4city-fiware-powered-smart-app-builder-for-sentient-cities-acfe24df49d5
https://www.snap4city.org/drupal/sites/default/files/files/FF_ImpactStories_Snap4City.pdf

2023 booklets

* Smart City

https://www.snhap4city.org

/download/video/DPL SN
APACITY.pdf

Snap4City (C), May 2024

* Industry

https://www.shap4city.org/d

https://www.shap4city.o

ownload/video/DPL SNAPA4|

NDUSTRY.pdf

rg/download/video/DPL

SNAP4SOLU.pdf
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https://www.snap4city.org/download/video/DPL_SNAP4CITY.pdf
https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf

https://www.snap4city.org/4

. Scenario:
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SnapBot: Real Time Smart City services via Telegram

. Scenario:

Copernicus Satellite Data

. Scenario:

SmartBed, Materasso Intelligente

. MicroServices Suite for Smart City Applications

. Scenario:

MODBUS for Snap4Industry Snap4City Applications

. Scenario:

MOBIMART Interreg: MOBIlita Intelligente MARe Terra

. Scenario:

City of Roma case, mobility and environmental data

. Scenario:

Herit-Data video and aims

. Scenario:

Control Room vs Video Wall

. Scenario:

Snap4Home the case of: Alexa, Philips, Sonoff, TP-link, etc. (Italiano)

. Scenario:

how to manage maintenance and accidents workflows

. Scenario:

Snap4Home, how to exploit Snap4City solution on home automation

. Scenario:

Energy Monitoring

. Scenario:

Multipurpose User Engagement Tools

. Scenario:

5G Enabled Water Cleaning Control (smart city, industry 4.0)

. Scenario:

High Level Control of Industrial Plant (industry 4.0)

. Scenario:

Vehicle Monitoring via OBD2

. Scenario:

Events and Museums Monitoring in Antwerp

. Scenario:

High Resolution Prediction of Environmental Data

. Scenario:

Mobility and Transport Analyses in multiple cities

. Scenario:

People Flow Analysis via Wi-Fi

. Scenario:

Antwerp Pilot on Environmental Data

. Scenario:

Helsinki Pilot on Environmental Data

. Scenario:

Firenze Smart City Control Room

. Scenario:

Mobile & Web App: Toscana Where What ... Km4City, Toscana in a Snap

. Scenario:

Helsinki Pilot on User Behaviour

. Scenario:

Antwerp Pilot on User Behaviour

Snap4City (C), May 2024
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Scenarious

Data Analytic: Origin Destination Matrices,

Algorithms and tools

Data Analytic: Traffic Flow Reconstruction
Data Analytic: in general, and the cases of
Antwerp and Helsinki

Data Analytic: Predicting Air Quality

Data Analytic: Analyzing Public
Transportation Offer wrt Mobility Demand
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https://www.snap4city.org/drupal/node/684
https://www.snap4city.org/drupal/node/671
https://www.snap4city.org/drupal/node/668
https://www.snap4city.org/drupal/node/664
https://www.snap4city.org/drupal/node/657
https://www.snap4city.org/drupal/node/642
https://www.snap4city.org/drupal/node/628
https://www.snap4city.org/drupal/node/629
https://www.snap4city.org/drupal/node/621
https://www.snap4city.org/drupal/node/620
https://www.snap4city.org/drupal/node/597
https://www.snap4city.org/drupal/node/617
https://www.snap4city.org/drupal/node/555
https://www.snap4city.org/drupal/node/547
https://www.snap4city.org/drupal/node/369
https://www.snap4city.org/drupal/node/546
https://www.snap4city.org/drupal/node/369
https://www.snap4city.org/drupal/node/545
https://www.snap4city.org/drupal/node/532
https://www.snap4city.org/drupal/node/530
https://www.snap4city.org/drupal/node/533
https://www.snap4city.org/drupal/node/540
https://www.snap4city.org/drupal/node/526
https://www.snap4city.org/drupal/node/528
https://www.snap4city.org/drupal/node/531
https://www.snap4city.org/drupal/node/541
https://www.snap4city.org/drupal/node/529
https://www.snap4city.org/drupal/node/527
https://www.snap4city.org/drupal/node/544
https://www.snap4city.org/drupal/node/543
https://www.snap4city.org/drupal/node/524
https://www.snap4city.org/drupal/node/553
https://www.snap4city.org/drupal/node/554
https://www.snap4city.org/4
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2013 Km4City
Ontology 1.1

- Tuscany,
Road Graph
- Mobility
- culture, tourism
- Events
- Parking
- Services
- Linked open graph

o 2014

- Weather Forecast
- Real Time Wi-Fi

- Entertainment
-LOD

‘ - Twitter Vigilance
- Social Media

Analytics,
Km4City 1.4

Sentiment Analysis
o 2015

Km4City 1.5‘

DISIT lab roadmap vs model and tools’ usage

_resolute B H2020

_ - Mobility d oo
Km4City MIOSAIC  pemand / Offer gfetrz‘;h SNAPicrry
1.6.4 Sres P O ~—fg  Analytics and Industry 4.0

(2018-20) OStrategy o (2018-21) Synoptics

- Smart Energy i lﬂj)
o - Sustainable Mobility o ' \—)

- Control Room - Origin-Destination TRAFAIR
‘ - Dashboard and trajectories S CEF (2018-21)
- Traffic Reconstruction o- User engagement Traffic and Mobilit
. : - y
Km4City 1.6.2 - Offer Analysis - Bike Sharing Impact on Pollution

- OBU, smart devices - Data Analytics ++ NOX predictions

. (2016-21) - Social Predictions o

v )QI00 o E@].S - 0BD2 2019

dlgltal ecosystem

IVMOBILITY SCN IOT/IOE

Infomobility POS Winner of
o Mobile App o a»g)g 19)0 Km4City 1.6.6 o %, . EURDPEAN OREN Select4Cities
- Routing PCP
- Multimodality GHOST SIR o
- Sardinia Region jr  NoteRED @hmn m-l >
Smart City Strategies ¢ SN Ap 4 mart Bed e
2016 &/ F| and plan ® CITY ey OO e B 9 QZ&sNAmcm
$l;lﬂl:£'l H020 - Smart Health
o ‘@ b=t for Cilies e
(2017-19) [SHCREEN FIELD PEAS
- Resilience GREEN IMPACT - IOT/ICE, 10T App “fSodad.0 .
Decision Support POR FESR 2014-2020 = LIVIng Lab Azo ,;“ “QM MWTW_‘_
- Smart First Aid - Industry 4.0 - Maker Support © Industrv 4.0
- User Behaviour - Critical Plant - 10T Edge ustry 4.
Analysis, predictions - Monitorin - Smart City 10T
 Risk Analysis b - SDPR % Seouri
- Privac ecuri - Smart Lonato
2017 O TRy -
(2017 20) —

Reverberi Enetec
Gruppo MPES

*
(2015-18) bee smart city

- Smart Waste
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roadmap
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EUROPEAN COMMISSION

interreg @
/Viediterranean .-

HERIT-DATA

- Smart Tourism

- 6 Pilots

- Data Analytics

- Extended platform

% nterreg E

MARITTIMO-IT FR-MARITIME

MOBI
EMART

- Smart Mobility
- PISA, PUMS

o— Living lab

@

wmartGARDAlake

Smart
Ambulance

(2021-22) :

O

Enterprise
(2021-22)

Industry
o 4.0

Contract

# JRC

EUROPEAN COMMISSION

Contract

O 2021

O

PC4City (2020-21)
Monitoring Terrain

Winner of Open
Data Challenge of

cNel ¢

N\

O cap:LoN

Km4City

1.6.7

- Smart Light
- Sweden

O

Almafluida
Industry 4.0
(2021-22)

AMPERE (2021-22)
Industry 4.0

SYN-RG-AI
SmartCity

GRUPPQ,

PRETTO
Industry 4.0

uni.systems
SmartCity, 2021-23

AXISa

COMMUNICATIONS

AXIS collab
SmartCity

O 2022
?mmgm

Asymmetrica

Smart City, 2022-23

o 2023
o sART—ER

=
_,J/TALFERR

GRUPPO FERROVIE DELLO STATO ITALIANE

O

Contract, 2022-23

O 7%

2022-2023

O cnel ¢

Contract, 15min

O@ IMPETUS

Security and Risk

Italferr, smart City

B JRC

EUROPEAN COMMISSION

Contract, 2022-23

2023-26

interreg
Euro-MED

CN MOST, 2022-26

El THE, 2022-26

o G. Agile, 2021-23

TUSCANY xo

Finanziato

OceanRace,
Genova, AWS

Cuneo,
smart city

Co-funded by

dall'Unione europea
NextGenerationEU

o Merano, smart light

Rhodes,
smart city

O

AMMIRARE

the European Union

4 |nterrey H

MARITTIMO-

O TOURISMO

IT FR-MARITIME
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CONTACT i
DISIT Lab, DINFO: Department of Information Engineering .snap CIfY-org 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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