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blic Spaces as Critical Infrastructures

T
The City is a system of systems for city users |ooraien 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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e Controlling Status: management, and

operational Monitoring
o Monitoring via KPI > <P
o Computing predictions vs KPI \’
© Anomaly detection DI\'?':;LLW; Predlctlons
o Neuro-Symbolic analysis Data <—_ Anomaly Detection,
o Risk assessment Decision A”a'ys\';/aﬁffssme”t
o Early warning on critical conditions  °UPPort System Slmula |ons y

e Making plan: tactic and strategic, Scenari__ " Generative AI

medium and long range, micro/macro — Reinforced Al
o Simulation & predictions f <./
o Generative Al Prescriptions, scenarios X\r/]g?;s:‘; f

o Resilience to Unexpected unknows
o What-if analysis wrt scenarios
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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)

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

Snap4City (C), February 2024 7
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Accelerating C*SNAPcrry

City Operators

‘ Resource Operators
clo).

5 agreements

e
B 'P‘%mE

networking Inhouse

companies

Community
Building

collaborations

tutorials
Connect

I0T/IOE

Upload context

Connect external Tech
subscription to Open Data Services documentation providers
applications

. Manage .
City Apps & Dashboards, Data Ingestion and
Users pe rsonal User Engagement Analytic algorithms
services
I Advanced Smart workshops
Applications & City API, Category
Dashboards MicroServices Associations
Monitor Prodt{ce City experiments
N 10T Applications &
City Platform p < Dashboards
Advertisers Produce Apps an
hackathons Dashboards for City Help
Users desk Corporations
events . . Case
Large élcle;smg,- Studies
. old services
Industries partnerships Research
groups

Early Adopters

Start-ups
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= B v e | 88 ¢snapdany Smart Solutions and Decision Support Systems
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CONTROL ROOMS - DECISION SUPPORT SYSTEMS - WHAT-IF ANALYSIS - BUSINESS INTELLIGENCE - SIMULATIONS - SMART APPLICATIONS
r = r = Smart P = e —— == - —
Powered by :
FREE
TRIAL
PEN Test
Passed

BPAEU GDPR
AR COMPLIANT

SRR s

PREDICTION - ANOMALY DETECTION - CLUSTERING - ROUTING - SENTIMENT NLP - TRAFFIC FLOW API - MICROSERVICES - GIS - BPM
PEOPLE FLOWS - SDG - 15 MIN CITY INDEX - KPI - HEATMAPS - ORIGIN DESTINATION - ETC... VIDEO - REPORTS - MAPS - 3D ...
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Appliances and Dockers

Installations

) : Smart Applications
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Standards and Interoperability (6/2023) ’“"*SNAV

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

* @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 Weather, OLAP, VMS, ....

* 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,..

«  Mobility: DATEX, GTFS, Transmodel, ETSI, NeTEX, .. https://www.shap4city.orq/65

e Social:Twitter, FaceBook, Telegram, ..

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

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

S8 Ny s PN
- Foundation = FI AT E@ls — -
> e 4 oA bee smart city

Node-RED g aia-x digutal ecosystem
A 4 . . EUROPEAN OPEN
" ;Eﬁ?ﬁh network Ckan @GJ i @ ?SEL ]Laha —3 SCIENCE CLOUD
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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

Hi g h Level Ty pes €-SNAPLcry
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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, any kind.. S

* traffic flow, typical trends,

* trajectories, events, Workflow, ..
* 3D Models, BIM, Digital Twins, .. |~
e 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 luenen | pineo st
10/22 FIRENZE | 5580w | RENGREL e
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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), February 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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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES
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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.,

Aerop t%renze
Ameri pucci

Snap4City (C), February 2024 19



Smart City Control Room ﬂé%"fﬁﬁw N C“SNAPLcry
Florence Metropolitan City

* Multiple Domain Data -  Firenze Og|
* Thousands of Open/Private data, POI, |OT, etc. P — e ,g::f:f

* mobility and transport: accidents, public transport, | ‘..._,e
parking, traffic flow, Traffic Reconstructlon KPI, . , o EiSSs

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

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

«‘Pﬁm-

a‘..“

* Predictions, KPI, DSS, what- |fanaly5|s* T
* Historical and Real Time data = '
* Billions of Data e
* Services Exploited on:

* Multiple Levels, Mobile Apps, API

Snap4cCity (C), February 2024



https://www.snap4city.org/747

Key Performance Indicators, KPI

Fast
Sport Mobility
Weight GCovernment
Average Services
& S 5
ow
Mobility 5 5\ Health
3 3
5 3 - ‘-S
Food Average
Services
Economy Housing
Culture
Ernvironment and
Cults
Entertain.
f *-f » SUSTAINABLE e
e * DEVELOPMENT \oF “uw

ALS

Pollutant Averaging period Objective and Iegavl nature an
concentration
The targetvalue has become a
5 5
PM, . Calendar year Targetvalue, 25 pg/m Jimit value since 1 January 2015 10 pg/m
PM One da Limit value, 50 b/ Not to be exceeded on more 50 g/ (4) 99" percentile
0 imit value, m? m?
! Y He than 35 days per year. He (3 days/year)
PM, Calendar year Limit value, 40 pg/m®  (*) 20 pg/m?
Not to be exceeded on more
o Maximum daily 5 R
3 8-hour mea Target value, 120 pg/m?® than 25 days per year, averaged | 100 pg/m®
over three years
Not to be exceeded more than
NO, One h 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
&

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

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

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

SUMP/PUMS: mobility and transport vs env.

Periodic
&
Realtime

ISO indicators: city smartness, digitization, tech
level.

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

travel, etc.
21


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

e Predictive maintenance

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

* 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

PEACE, JUSTICE
AND STRONG
INSTITUTIONS

W

Shortening justice time

Anonymization and indexing legal docs.
Prediction of mediation proneness
Ethical Explainable Artificial Intelligence

16

Snap4City (C), February 2024
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15MinCitylndex on Bologna cnel X

15 MINUTI INDEX BOLOGNA CITTA B Poveary

METROPOLITANA - NEWGUI S aar
TRl

Ciao roottooladmint

Tue 3 May 20:14:59

Argelato : Via Casadio N.1

o | # of Inhabitants SELELTD = MP

GOOD HEALTH QUALITY
AND WELL-BEING EDUCATION

f | 55
+ MAPS ~ [ P 4 itantiperpunto_|
Green factor _ | Carpi ~~ 4~ 7| Heatmap Controls: KIVIAT

Civil factor

W Industrialization
:ladely

Environment
Index

15Min Economy
Index

15Min Housing
Index

15Min Health
Index

o 15Min Food Index
o 15Min Education
Index

15Min Slow Mob
Index

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

. Correggio. /| e/ Max Opacity: ¢ ()
| 2021-03-11 15:00:00 '
| Bomporto 2’ -

I'Emllia\ I
o \ ! £ Nonantola
X \ '\1\\ 4
—~\\ Modena
+ )

RUblera

Scandiano . & Castelfranco
2 Emilia™
Formigine
Castelnuovo

Sassuolo Rangone

Spilamberto,
Maranelio

Castellarano -
[ |

Vignola

Inhabitants
Density
#of inhabitants Sendan
per area Frignano
0-10
10-50
50- 100
100 - 200
2 200- 350
B 350-500
B s500-650
B 650- 200
B s00-
B >0

Portomaggiore

assa Lombarda

=
Faenza.

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

Alfonisine

@ 15Min Indexes Max Value

BAR SERIES

CLIMATE
ACTION

Snap4City (C), February 2024 24
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Clty Digital Model with...

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

smart City Digital

*\eropb;tcgrenze
Ameri pucci

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

28
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Ciao roottooladmint

Fri 2 Sep 19:13:07

Enable Lights ¥

& Datetime:

02/08/2022 {1 B

Enahble d
o

(experimental)

Free slrée!
Fluid traffic
Heavy traffic
%‘;‘ m = \ery heavy

) Sensor position

FirenzeFIPILITrafficRealtime
Traffic Heatmap Controls: 24H

Max Opacity: ( cs——f > 1
< Prev 2022-09-02 18:56:00

L
S
(1
@
@
@
@
/A
A
/A
@

O

'@

StreetMap contributo

I
13:00
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https://www.youtube.com/watch?v=le2XNF8Ftxo

SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES SNAD4cnv
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Available Al Solutions on Snap4City

* Mobility and Transport

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

* Tourism and People

 Security and Safety

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

 Low level Techniques

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

Snap4City (C), February 2024
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https://www.shap4city.o

rg/download/video/DPL

SNAP4SOLU.pdf

33
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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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(/ 'f_: C , r/ ‘ r_/‘ f o s (/ ‘,/) (_/J [ i Y, /r/ i'r_,‘ _r ,/ r_// / / /, - A"
o Event planning, via what-if analysis
o Change in the graph structure of the city

.

Aer\b};or(o Fire
Amer il

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@@‘
prescriptive )

o More detail in the context integrated data RO utin

o Greater realism in deductions and representations

o Digital Twin

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

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

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

= = 7

. . -
¢ s : 36 on 36 available | puosi - 4838 a3 ). "
e KPIl analysis g Wacome 1 DORAM ot 1, \(gemes 3 on 6 s e FERT o Ay
M.

arohe The public transportation system has been analyzed in the City, considering the service offer vs. mobility demand. The top-thirty most
Hadl

(,§° <

g

s

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
. analysis.
2o N A

75 Pick-ups
@ Drop-offs

m“Hl! Al

1= Pick-ups/Vehicle Arrival
@ Drop-offs/Vehicle Arrival

| [ Indipendenza Xxvii Aprile
: [ P.Za Indipendenza

L

AN ; 1

(] [ N s
P u I C S e rv I C e S Type the stop name Search Bt
' 0 AL AN N \ oA
s 4 o & )$
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e g 0o
Statuto, vaie Ie!

A
\

e o
{ Wu ey \.\\\m

(Y a\u“‘

S
A

Daily Pick-ups
3

N oMarcello
edete]
B0

Stop(s): Indipendenza Xxvii Aprile,P.Z2 Indipendenza

407 -V | |‘ | |‘ | | | ’
Daily Vehicle Trips : || ‘ |‘ | | || | | 1M

100 & g 979
CampQ,
diMarte) |
B0 ] 12 10 p % 2
) E E B u 2 & L] - . ° : 8 :‘%"g ) 50 = Pick-ups
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Ispra Floor, Zone And Room Details Fri 6 Oct 18:41:54

Floor PT of Building 58A

« Date Observed: 10/6/2023, 6:30:02 PM
« Capacity: 37
.
B

ISPRA JRC Site

Allocation: 31
Occupancy: 1
o DAC: -6#
DOA: -30#
DOC: -36#
PAC: 83.78%
POA: 3.23%
POC: 2.7%

S CEWLL RN EIGTE Allocation v

Date Observed: 10/6/2023, 12:01:00 PM
. Zone Id: 58A_PT_B
BU||d|ng 58A PT Trends Mon 9 Oct 13:51:30 ~1=] Capacity: 1

Allocation: 0
mq: 12.16
Average hourly temp. Xi: 24.07°C

Capacity - Allocation - Occupancy Organization:Orion-1:Floor2_58A_PT - Occupancy Average hourly temp. Xs: 20.92°C

a - Average hourly temp. Xt: 6.00°C

| Heat Start temp.: 17.92°C

Y "‘_‘ : m - Cold Start temp: 23.92°C
NI A A AW

3.00 400 5.0 €0 1.0

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

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

Occupancy Per Zones - Monthly Time Trend Comparison Stacked
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mz140
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Environment and Quality of Life ¢“SNAPLary

Air Quality Predictions

 Multiple Domain Data = N
e Traffic Flow data, Pollutant: NOX, CO2, : . SN
PM10, PM2.5, O3, .... L | R Z--‘ |
* 3D City structure, weather, ... T
* Multiple Decision Makers -
e Pollutant Predictions: NOX, NO2, ..
 City officers, energy industries B
* Dashboards, What-IF analysis = e ioo
* Traffic Flow Reconstruction e e
* Historical and Real Time data e -
* Billions of Data SPET < e B e
 Services Exploited on: P I (0T B B

(3 daystyear)

* Dashboards, Mobile App OO A\ i Y

. ) Not to be exceeded on more
tid e Maximumi iy

H 65.135,0/m* 0.169u0/m? 0 8-hour nean Tar; lue, 120 pg/m* than 25 days per year, averaged | 100 pg/m?
I n ce ~ over three years

-3 S— @ - N Not to be exceeded more than
ﬁ Q{} 2@ &= NO, One heflr Limit value, 200 pg/m?® (*) 18 imes a calendar year 200 pg/m? (*)

Calendar year Limit value, 40 pg/m? 40 pg/m?
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KPl on NOZ2

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

2020 values
+30

predictive models are:

Month +iA0
:agzof'l' heYear 441
Tmean +120
Humidity k&«:: +150
windMean +180
NoxDomestic

numberOfVehicles 1 biocowanes [ 13 or
NO2cumulated A @
NO2progresseveMean RN

numberOfVehiclesCumulated

CUSNApllCITY

In advar

monthns

"an.m,

=

L

g/m3

2014
2015
2016
2017

lue of No_2 in m

mean progressive ya

o 58 8 4883 8

2018
2019
2020
2021

150 200 250

day of the year

100

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
0 Maximum daily Target value, 120 pg/m? than 25 days per year, averaged | 100 pg/m?
’ 8-hour mean & ' Ke ys per year. 5 re
over three years
Not to be exceeded more than
NO, One hour imi 5o(* > (*
b Limitvalue, 200 pg/m* (*) 18 times a calendar year 200 pg/m? (*}
NO, Calendar year Limit value, 40 pg/m’ 40 pg/m>
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* Prediction Traffic Flow Manager on multlple c:|t|es

Sun 2 May 23:16:31
: S TR W_‘ N N : i
I I } { Po uta nt P 47‘ 3 Y ' \ 3 6 Universita ,'5 GRALheatmap
Weather_sensor N . b o e i oo g Honteian Coonoie -
. . AiffemperatureAverage: g R 1 44 MaxOpacity: ¢ com—g) > 063
diffusion on the o —— N, ¥ N T — ]
] Po " . o 3 i ki A i ; 7 I
d . =] di ' ENN o - P - - :
A Heatmap asl >§\ 3 A . 3 / \ =5 o cceicl] - .

basis of Traffic
Flow (prediction),
weather and 3D

structure
— NO2 progressive W . Y 2
average (Lon e | - N WS
ge (Long | a1 T 4 _; =
te r m ) e . feeliap contribuiors

* Project:
— Trafair CEF EC
— Mixed solutions e 13 5o
of Fluidinamics
modeling and Al

jnlnro‘
\ [\l

- € SNAP4cn’v .,gm
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~ r - o . —

— ) &

,/ DCal . //, (TOIIY IVl il § r)// Jalle

13 forov

- -

* Traffic Flow is one the main source
of CO2 (gCO2/km x Vehicle)
e K1: Fluid Flow

e K2:Stop and Go o DR ,,/ 7T
Computing Traffic Flow  Dense estimation of CO2into = = | = /
into CO2 sensor area . ] — Y A ) e
the city is very useful to knowto}. .~ . ©
target EC’s KPIs o g \ |
\ R "r ‘ . Firenze ‘\V
Computing CO2 on the basis of =8 | o iéf'i
traffic flow data o / -
B i y

Traffic Flow data CO2 estimation

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

Dataset Model training
Construction And validation

1 y

a
4
3
8
=
=

o =
S =
= 2
‘s ‘s
2 3
£ &
= =

Model] . E % %
Data

SNAPA4City]Advanced APIs

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

Field: rain,
weather, etc.

(%)
]
(%)
2 . -
landslide DB S Big Data Model execution
& Storage [ Predictipns (@ _Shap Assessment
. :: > and KB Data Analytics 10T App
Real Time Management
data from S
2
(%)
)
Q0
=

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), February 2024
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City 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,
* 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
e 15 Minute City Index, etc. (modeling and computability)
 Computing SDG, etc., (DP)
o Ftr
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FIRENZE

DINFO
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VMS vs Snap4City: sending and getting events, Al solutions

SnapACit
TELEAEy Snap4City ‘M WMW

Data hboard
Analytics Diililo@siel:

s B A B M

Integration with
MILESTONE =
XProtect

Video

o Monitoring Cross Road Venaria - (AXIS C
—-—

U—

| ": Events + info Snap4City
1 () [

Interoperabil

Node-RED

ki E 1o XProtect
comment | &
[ SendEvent2 / L

nnnnnnnn

Snap4City (C), February 2024



UNIVERSITA
DEGLI STUDI DINFO DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB
DELL'INFORMAZIONE DISRIBUTE DTA INTELLIGENCE
AN =] AR

FROM CITY
DASHBOARD TO
APPLICATIONS

wii6 ovstlr Clinwimg

\
. Ll ¥ L s 3
- =2 e N > |
Snaat aicret - | 3 | n Dutumant
A 4 S S . Tuveratto

Sammuopuutiomt s e 3 s F

.....
.....

it ! E i v () Ropolinahnt
i e @® Daathnnoun

.‘i“ Sott s toilltne, == Lt ¥ R

Wy Semprammitadon,

Reportimg issuse |

K7l  Datmnd recoty
2 armact on Chity

SNAPACITY |
AND KMAGITY
\_ PROJECTS |

170 ADOPT '

M. Conmmruiioos, the |

= Drommumiistiorn,

= 4

*4CITY, AND
ROADMAP

SNAPACITY THE
VIEW OF THE
ADMINISTRATORS




Q% %l 84% @

¢“SNAP/crry

Accommodation Cultural Education
Activity And
Research - Tork s PN
... @ 18:34 G 1 B -+ % NIl 84% 1
T - B Lines
Emergency Entertainment Environment 4 ¥ | QR 87% 1
o a BUS Liege-Guillemins -- Welkenraedt mw X
0 % i 86 ©, - ® 0 C
N 4 + v .
ﬁ Q Shéﬁest Qﬁ&t o~ =, BUS Bruges -- Gand-Saint-Pierre ! C g ACCOmmOdat'on
29/04/2019 v 1836 v o — + Events x > C,Jg Cultural Activity
n availabie
. dlbiand B e Lite Lugn | Meswt » (¥ Education And Research
o@ Elermarkt, 9 Antwe x @ ~ . 201312019 | 0509 2019 BUS Hasselt -- Aarschot v
o l o272 m5am ws b (G E) Emergency
Q@ Graaf van Egmont X [fi] » @) Entertainment
BUS  Mons -- Qué :
) zommwtonn &1 Environment
& r_ 91 s J 8@ Financial Service % '
Aol tol o | | Mehbnn |
/ v ' . "
L ; |"EBcov,,
]4 Index Moo /‘{I““:'O“ Week / { Bm Heal'.",_"
Wing B 1. Good il Q A7 mn !
£d o | 2. Fair ﬁ & C‘ - ShOH u: 'y
6 3. Moderate p— mr =il i -‘ . BQ TOUI'I u:
B 4.poor S = L%y, g n
- B 5. very poor : \ 1> O® Tran s N ,
N4%a » 3 . - \
—— b & @ Wine B 4
t - i 2 1 B g B
ol A = Sleutelstran ¥ - } 3 x
v e Antwerpen | y “" w Baker!i o o i
2 i
< Results 0] i 4 % Bar ‘
B ! ; |
Openbaartoif| i é Y’f\- & Cante of |
i Nt \ . Bl \
2')T°"et : ol &3 Cater; , . \
N y
xem \ - | “0. * .
o s r L ﬁ - o % x.
$#)7 | FIRENZE - I Reset § 95 ) — e
4,307 - Gym fitne ““*”- L Q| 4 Air Quality x
S ”j
1.399 - ——t Q i
po | Hard Rock C| o o e '(‘5;:;" Quatidien PM 10 PMZS
—_— 5 . m
+ Air Quality x 10,962, 4.648.4/1
1.808, Copyright NO2 Helsinki At
19000 e PM10 European Air Quality ®250m s
1.774 63 pom Index Heatmap 15.941 .. 1.048
0o i Modemuseum
®270m /ﬁ‘¢o — .:‘.1-’
s 2 —— Y
= o .
/ﬁ\ Oo :Q [

SnapA4City (




Citizen Engagement via Mobile Apps

* GPS Positions
e Selections on menus
* Views of POI

* Access to Dashboagrds
* searched information
* Routing

* Ranks, votes

* Comments

* Images

e Subscriptions to

Jtifications

Produced information
 Viewed ?

e Accepted ?
 Performed ?

Snap4City (C), February 2024
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Derived information S il
* 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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https:

Title Videos Preliminary content description

e Needs of the Cperators vs platform

s Platform Owverview: from data to interactive tocls
Part 1: Overview e Data Analytics, Artificial Intelligence

SLIDES e Some Cases by Domains: solutions ws analytics

s Other Cases and scenarios

e Overview of the next parts of the Course

e References to other training material

Interactive Slides

s Recall on Snap4City Architecture
e Dashboards Purposes and Uses
e Main Data Kinds: data vs representations

Part 2: Dashboards + Dashboards Main Concepts and simple Widgets
production and e Creating a Snap4City Dashboard, wizard
management = Multi Data Map Widget

s High Level Types, video, external services,
SLIDES You You You synoptics
Interactive Slides Tuhe Tuhe Tuhe e Selector for the Multi Data Map Widget

s Data Inspector ve Data Processes Details
e Dashboard Management
e Training material

s Recall on Snap4City Architecture
« MNode-RED

e |OT App = Node-RED + Snap4City
Part 3: 10T App, Process o 10T App === Proc.Logic
Logic, Server Side E E E e Examples of |1OT App for Smartening Solutions
Business Logic e Exploiting/Generating data by using: |oT
S You You You . {:izfri::cé:?afe =-= |aT App/Proc.Logic
Interactive Slides Tube e Dashboards <-= IcT Appﬂ;jr?:){:.l_og.ic °

o Server Side Business Logic
e training material



https://www.snap4city.org/944

2023 booklets

* Smart City

https://www.snap4city.org

/download/video/DPL SN
APACITY.pdf

Snap4City (C), February 2024

* Industry

https://www.shap4city.org/d

https://www.shap4city.o

ownload/video/DPL SNAPA4I

NDUSTRY.pdf

re/download/video/DPL

SNAP4SOLU.pdf
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. Scenario: 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 S c e n a rl o u s
. Scenario: Snap4Home the case of: Alexa, Philips, Sonoff, TP-link, etc. (Italiano)

*  Scenario: how to manage maintenance and accidents workflows - AVl . . .
. Scenario: Snap4Home, how to exploit Snap4City solution on home automation Data Analytlc. Orlgm Destination Matrlces'

e Scenario: Energy Monitoring Algorithms and tools
*  Scenario: Multipurpose User Engagement Tools e Data Analvtic: Traffic Flow Reconstruction

. Scenario: 5G Enabled Water Cleaning Control (smart city, industry 4.0) e D Analvtic: i | d th f
. Scenario: High Level Control of Industrial Plant (industry 4.0) ata Analytic: in general, and the cases 0

»  Scenario: Vehicle Monitoring via OBD2 Antwerp and Helsinki

. Scenario: Events and Museums Monitoring in Antwerp e Data Analytic: Predicting Air Quality

*  Scenario: High Resolution Prediction of Environmental Data . - ] -

«  Scenario: Mobility and Transport Analyses in multiple cities * Data Analytic: Analyzing Public

*  Scenario: People Flow Analysis via Wi-Fi Transportation Offer wrt Mobility Demand

: 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 Snap4cCity (C), February 2024



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
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https://www.snap4city.org/drupal/node/544
https://www.snap4city.org/drupal/node/544
https://www.snap4city.org/drupal/node/543
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https://www.snap4city.org/drupal/node/524
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https://www.snap4city.org/drupal/node/554
https://www.snap4city.org/4
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Snap4City Platform

Technical Overview

From: DINFO dept of University of Florence, with its

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

*  Web page: Hitps://www.snapdcity.org

s https://twitter.com/snapdcity

w.facebook.com/snapdcity

Contact Person: Paolo Nesi, Paolo.nesi@unifi.it

Phone: +39-335-5668674
Linkedin: htt
Twitter: https:

FaceBook: https
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ww.linkedin.com/in/paolo-nesi-849ba51/
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* https://www.snap4city.o
rg/drupal/sites/default/f
iles/files/Snap4City-
PlatformOverview.pdf
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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.snap4city.org/download/video/Snap4City-
BlatformOverview.pdf
snapdcity.org
4solutions.org

industry.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
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7-9 November 2023, Barcelona, Spain ~ Visit Snap4City in Hall 1
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Appliances and Dockers

Installations

CONTACT

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

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