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Dom ains AN
Smart City, control room A A
e Mobility and transport
e Environment, pollutant,
waste, water, green, .. T i el =i e
e Energy, light, recharge
e Tourism and People
LG 2 E5 ren e ey
e Security and Safety e
e Social Media SR = W P

e Big Data, Al/XAI
o Publlc and private data
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Objective and legal n
concentration

ature an

Targetvalue, 25 pg/m?

The target value has become a
limit value since 1 January 2015

Limit value, 50 pg/m?

Not to be exceeded on more - 99" percentile

than 35 days per year.

Limit value, 40 pg/m® (%)

Not to be exceeded on more

Target value, 120 pg/m®  than 25 days per year, averaged | 100 pg/m?

over three years

Limit value, 200 pg/m?® (¥}

Not to be exceeded more than

5 (x
18 times a calendar year A

Limit value, 40 pg/m?*

40 pg/m?
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nce indicators
United Nations Sustamable

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

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

Global
Vs
Local

objectives of the European Commission
in terms of pollutant emissions for: NO2,
PM10, PM2.5

(https://environment.ec.europa.eu/topic

s/air_en);

PUMS: mobility and transport vs wnv
SUMI: mobility and transport vs env

ISO indicators: city smartness,
digitization. Tech level
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QUALITY e 15 Minute City Index:

EDUCATION

GOOD HEALTH

o B — 13 subindexes: energy, slow mobility, fast

mobility, housing, economy education, culture
and cults, health, entertainment, gov, food,
security...

* Monitoring and Prediction of energy
consumption

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

Community of Energy, planning energy plant

Industry 4.0 integrated solutions
Decisions Support Systems
Process optimization, control
Predictive maintenance

business intelligence tools for decision
makers

Reduction production costs
Monitoring resource consumption
Optimization of Waste Collection

. rl\ - * Smart City infrastructure: monitoring and

I] w.e-—--.« w.,

AND COMMUNITIES resilience, long terms predictions

* Effective and Low cost smart solutions

*  What-if analysis, Simulations

- * Origin Destination matrices computation

13 ﬁ:;mp? itoring and Predicting: NO2, NOX, CO2, 1 g.gcsfi;giém Shortening justice time
c flow, pollutant, landslide, waste, etc INSTITUTIONS Anonymization and indexing legal docs.
c flow reconstruction e Prediction of mediation proneness
—- Ethical Explainable Artificial Intelligence

and vs Offer of Mobility analysis

SnapA4City (C), November 2023



15MinCitylndex

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

Using the Open Data:

We developed a data analytic tool based on
municipal and national open data to assess
services adequacy for people living in each 15
minutes areas of the city.

Good public
transport services:
bus, new tram
line, train stations,
cycle paths.

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.

Come
TN S -
_)/ 3 Ny /,
15Min Index { .:s((lia a.Signa
Index {
Critical o
{ Insufficient
Satisfactory Rinald
Fairly good R
B Good Sport Mz:‘ltlty
Weight Government
= Average Services
The tool supports the becoming of a 15- i s[5~y
: . . . : sy 5 5 Health
Minute city evaluating the service level in Mobility G X “
. 9 5 \S
various domains. dia \ : >
Average
Services
' 5
3 |
3 v
Economy y 5 Housing
Culture
Environment and
_ Cults
Enlesr:::ra\i Education
/W, Security
A 3
> \ N \ 1SMin Indexes 4 Max Value Suff. value
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plic Spaces as Critical Infrastructures

The City is a system of systems for city users oo
— 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 o'
Aggregation areas o S |

https://www.snap4city.org/download/video/DPL SNAP4SOLU.pdf

Snap4City (C), November 2023 15
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Mobility and Environment What-\E Analysis (e

This dashboad contains data derived from actual sensors and predictive values under validation Wed 20 Nov \SSA30
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https://www.snap4city.org/511

Data Driven Decision Support

* Decision Support system
* Assessment / Strategies

* Data Rendering,
e visual analytics, business intel..

* Data Analytics, ML, Al

* Data aggregation, Storage,
indexing

* Data Ingestion

MELST, 3 I —
2. | UNIVERSITA DINFO DISIT
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Challenges vs Technolog

DSS, Decision Support Systems, with multiple objectives:

-
—

jes

e Quality of life for citizens, improvements of services, cost reduction,
innovation, attractiveness for tourists and/or industries and/or commercial
activities, etc.

provide the decision-making process with simulation tools integrated with
short-, long- and very long-term prediction algorithms
- what-if analysis

e Analyse incipient events to cope with events;
e Analyse future situations for structural planning: tactics/strategic.
Opportunities and needs

e exploit huge amounts of heterogeneous data (Big Data) that come from the
territory, from the structures and services of the city and from the stakeholders;

e flexible, dynamic and interoperable models and analysis tools;
e accessible for:
= QOperators, decision-makers, stakeholders;

= |n some measure also for citizens: as a tool for illustrating and discussing
possible solutions and development plans with them: cowork

SnapA4City (C), November 2023
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* Digital Twin
— Connected with real systems

— Modelling aspects: structural, visual, 1R SR T
informative, real time data sensors (context), |y = = -
POI, functional, resources, etc.

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

e Easier to understand the context, review
from multiple points of view

* Useful to perform
— Discussion with city users
— 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), November 2023 19
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Digital representation of the city

with...
e 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
e Key performance Indicators
e What-IF analysis — Simulation, prediction, 2D/3D
e QOperation, planning tactic and strategic
e Collaborative and shared representation
e Sustainable, shared, open source 100%

Complex and heterogeneous information, interoperability

@)

©)
©)
O

GIS, ITS, AVM, loT, BIM, CKAN, etc.
Satellite services
Maas, lastmile delivery HUBsS

etc.
21
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* Analyze

e Alerting, Early
Warning

* Support Decision

maker
. Pla ers Smart City
ans o Engine
* Prescriptions AN N
* Inform

* Suggest

* Engage AV AR ¥ 4§
e Resea rch [ Data: Public and Private, Static and Real Time

r

e et/ o e e
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* 11 running installations in Europe
* Snap4.city.org, Greece, Merano, ...
e Toscana, Pisa, Sweden, ISPRA, Snap4.eu,
e Altair, Italmatic, Sweden, Romania, ....

* 16 projects, 12 pilots on 10 Countries
e >40 cities/area

 Widest MULTI-tenant deploy has
* 19 Organizations / tenant
> 8000 users on
> 1600 Dashboards
> 16 mobile Apps
> 2.2 Million of structured data per day
> 520 loT Applications/node-RED
> 700 web pages with training
> 70 videos, training videos

Main Organizations/areas
e Antwerp area (Be)

o
» Bologna (l) =3 P
* Brasov (Ro) n.) 1

f
e (Capelon (Sweden: Vasteras, EskiEﬁunah,Kaﬂétad)
¢ DISIT demo (multiple)
* Dubrovnik, Croatia
* Firenze area(l
e Garda Lake area ()
* Greece (Gr)
¢ Helsinki area (Fin)
* Livornoarea(l
* Lonato del Garda(l) 4
*  Merano (l) e
*  Modena () - \\ P \
* Mostar, Bosnia-Herzegovina 1‘} ",
* Oslo & Padova (Impetus) ':"b == f
* Pisaarea (I )
* Pistoia (I
* Pont du Gard, Occitanie (Fr) P
* Prato(l) ({\,
* Roma ()
¢ Santiago de Compostela (S)
e Sardegna Region (l)
* Siena (l)
*  SmartBed (multiple)
* Toscana Region (I), SM '
* Valencia (S) /
* \enezia area (I
*  WestGreece area (Gr)

* +Israel, Colombia, Brasile, Australia, India, China, etc.

- -
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https://www.snap4city.org/

Standards and Interoperability (6/2023) ""*s"“"

Compliant with: BereuE

* 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, NeTE, .. https://www.snap4city.orq/65

* Social:Twitter, FaceBook, Telegram, ..

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

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

eFoundation @ F I

Node-RED g q |O X digutal ecosysiem

" sigfox

partner network
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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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* Snap4City efficient _y ——
tools for —

IOT Device |
* Bidirectional data H"Z-—»
(0]}

Device

Sensors/

C h a n n e I S acators 10T Edge

Web SCraping g
(e
\opernicus

* Any format, any :
DataGate
ke V| clkan s

channel, any data, any
broker, any protocaol, ...

* Km4City Knowledge
base Ontology reasoning
on geo, space, time,

relationships /. I I
l External Data Stores @_
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My Files

@ user-analisi-v2-0.xsx
@ user-analisi-v2-0-anonymous.xlsx

) i
B3| users-analysis.xlsx
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* POI, IOT Devices, shapes,.. T —
* FIWARE Smart Data Models, i g it ey

* |oT Device Models

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

* Satellite data, .. T
* traffic flow, typical trends, |
* trajectories, events, Workflow, .. fezs :
* 3D Models, BIM, Digital Twins, .. =~~~
* OD Matrices of several kinds, .. | ¥ ‘ ?
* Dynamicicons/pins, ..
* Synoptics, animations, .. 2
* KPI, personal KPI,.. e
e social media data, TV Stream,
* routing, multimodal, constraints,
e decision scenarios,
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Solutions: reliable, secure and fast to realize ¢ SNAPl

KM
Q—T‘ﬁmg

B.M

0T and data World

* Via Snap4City tools TR e —
e Dashboard Wizard  &iEs ®P - i
e Dashboard Builder
* Data/Visual Analytic

Dashboards and Apps

|OT Applications

3

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

pg/m3 6
B o
| RIS
i M 26-35
B 36-60
61-75
76-90
N s1-105
B 106125 §

B 126150

| S5
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SELETTORE

STATO PARCHEGGI

PARTERRE 7m

PARTERRE -

ANDAMENTO NUMER

_CSNAD

#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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Mean How Long
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How Lang Distribution

om

How Long Distribution

R

Snap4City User Engagement - Newgui Tue 14 0un 2

User's Interasts

Mean Time om

0

minutes

Mean Active Time g
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Total Active Days On App
days
Toral Days On App
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Mean Time Trend

Mean Active Time Trend

Different Themes
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» ¥

&

Tue 3 May 14:31:42

3D MULTI DATA MAP - DIGITAL TW
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UNIVERSITA D'NFO DISIT

DEGLI STUDI IPARTIMENTO DI DISTRIBUTED SYSTEMS
F l RE N Z E INGEGNE IA AND INTERNET
DELLINFORMAZIONE TECHNOLOGIES LAB

<

The difterence IS on

Simulation models,
statistics and operations research techniques

Machine Learning and Artificial Intelligence techniques

o exploitation of heterogeneous data, BIG DATA

o Predictions, Early Warning, Anomaly Detection, ...

o What-If Analysis integrating predictive mode
simulations

Is and

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

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

understand the process and the motivations

o evidence of compliance with ethical aspects
confidence

with

o To be able to use the systems as a trusted

expert system.

Snap4City (C), November 2023
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Big Data Analytics + Artificial Intelligence ¢ SNAPcry

* Decision support

* Early warning, City Indexes, etc.
 What-IF analysis (simulation + Al +

data)
* Predictions

* Short and Long terms predictive

models on:
* traffic, parking, people flow,

maintenance, land sliding, NO2
* 3D Flow prediction: Pollutant (NOX,

NO2, ...)

e Suggestions and recommendations
* Modeling, simulation, routing

* Traffic Flow reconstruction
* Constrained Routing

Al & XAl:

RF, XGBoost, BRNN, RNN, SVR,
DNN, LSTM, CNN-LSTM,
Autoencoders, neuro-symbolic..
Clustering: K-means, K-Medoid, ...
Semantic Reasoning, ..

XAl: Shap, variations, Lime,
gradients, ...

Representations, animated

Heatmaps, Traffic, Flows, ..
Trajectories, OD matrices,
3D Rendering

Typical Time Trends, etc.

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



https://www.shap4city.org/download/video/course/p4/

N |
Ay uwvish DINFO  DISIT ; *
& RRATMENIOD | DSTREUTED SYCTEVSAND, SN Ap4
%y 'l 3 F I REN ZE DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy B [HS

AND TECHNOLOGIES LAB

Available DA / 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 i, //WWWShaMCItVO

Low level TeChniOlueS rg/download/video/DPL
SNAP4SOLU.pdf

SnapA4City (C), November 2023

45


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

Snap4City Analytics

* Decision support systems
* Improvement of life quality
e Sustainable Solutions

* Reduction of costs ,
Data Analytics

e Risk Assessment

* Resilience System Modeling

and Simulation

|

Knowledge

Prepare ¢“SNAP4ciry
Absorb SE¥us
Recover . |
Adapt | o

damage |72 el

Anomaly Detection
Early Warning

Short Term Predictions

Long Term Predictions,
Typical trends

Recommendations &

Disaster Recovery

l

Strategies and

Models

Plans

Prescriptions

L 2

What-if Analysis

-

Partial

Scenarious

Decision Support System: neuro-symbolic reasoning

targeting Indicators: Quality of Life, PUMS, SUMI, KPI, SDG, 15MinIndex,...
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FIRENZE
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ARTIMENTO DI
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DISTRIBUTED SYSTEMS
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TECHNOLOGIES LAB

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/ciry

KPI

Monitoring—\

N

Digital Twin

Models & ’\Predlctlons

Data =—— Anomaly Detection,
Analysis, Assessment
Warnmg

DeC|S|on
Support System

Slmulatlons
Generatlve Al

What- If
Analysis <
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UNIVERSITA DIQI" 2 *
i | DINEO | ot~ What-If Analysis ¢CSNAP4cry

DELL'INFORMAZIONE TECHNOLOGIES LAB

oM
e ® Select scenario
W

Select studio

Padiglione

g I 2 L o MarceO v |
Jpenede®®! Spadolini\ “. -~ <& 4 | INCID1 (My Own) v B
" Fortezza, '-.22al® P
" da Basso 2 7 =
{ @ 4
PO . > BLRIEIC,
n n n n % & - = NN &
; 1»9} Viale Fratelli Rosselli, San lacopino, Quartiere 1, Fire
Dq’u,, fo" o 1
32 R, Via Luigi Alamanni, San lacopino, Quartiere 1

I
a C C O u O r . . nj
l I ™
L] \“’Q\
NS
29km,4min30s
. Firenze o
— R O l l t I n Rortaral * s | 4 Continue onto Viale Fratelli Rossell 25m

| r® Tum right onto Via Jacopo da Diacceto 500 m

4 Keep right onto Piazza della Stazione 150 m

r® Tumn right onto Via della Scala 600 m

4 Keep right onto Piazzale di Porta al Prato 400 m I'

— Traffic Flow reconstruction
— Evacuation paths
— Rescue team paths

Assessment on the basis of '_
changes:
— Mobility demand assessment

— Mobility Offer assessment

SIS

WEE L LR TR
\ ‘ 23/A, Viale Fratelli Rosselli, San lacopino, Qua

y Viale Fratelli Rosselli, San lacopino, Quartiere

nto Viale Fratelli Rosselli 40 m
‘\ B Arrive at destination 0m

W
N 8881 5teep
Corrado

2177, |

Studio name

P TR

QllgapereiLy V), NUVCIHIIVCI 2VULo
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F I RE N Z E DELLINFORMAZIONE

ined Dynamic Rou

VLTE LIS

@) Select scenario

Lonstra

y S SRR S SO
< ¥ | @ select scenario
& ) Select studio | ) Select studio |
n |’ |
what if new (My Own) v what if new (My Own) v |
| ¥ & | ¥
Description: Not Available. | *<y | Description: Not Available |
. = ~ t
. Time Range: Not Available | . Time Range: Not Available. |
| |
| Weighting | {1 Weighting
Shortest v B Fastest
e~y TR, . 7
" & N Tstit Istit
o o Profess Profess
v LIRIES la 3 Alberg Alberg
x via Pietro Colletta F//a FPETTAS NS . 3“; J‘"/
A o b [
L] [ [
12, Piazza Massimo D'Azeglio, Quartiere 1, Firenz < E
1t ) 43, Via Francesco De Sanctis, Bellariva, Quartiere o ” A N
o |
] t+| W n+)§
. ) } 3 }
S 5
i A "ione Ammirato | "Pione Ammirats |
U H=1|l 2.1km,3min30s Y 2.6 km, 3 min
; 't ~~Via Vincen o {7 | . + Vi Vincen, o .o Vi | y |
§ Glol;em 4 Vinceny 4 Continue onto Piazza Massimo D'Azeglio 50 m | :g G-ut:m, a Vincen 4+ Continue onto Piazza Massimo D'Azeglio 50 m
+ g 5 1 | P Turn right onto Via Pietro Giordani 80m + § 5 / b f Continue onto Via Silvio Pellico 90m
3 8 - 4
. Cellag,, o OS 1 Vg, 41 Tum left onto Via de o 23 el Agnoy = O;’ ‘ —Via Am..‘ r» Turn right onto Viale
e | =200 é 3| ¥ Tum right onto Viale o ™ | >3 é F{ 4 Continue onto Piazz
in ‘ i — 2| o MakeaUtumonto) 5 “ling " gy { el A — 2| o Continue onto Lung;
S 32 ramsci — S 2 iraldi
i 3 » G rames U Public visibility ¢ 3 w G Sad U public visibility
& o | - s =] 2| 4 Keep right onto Vialg R & lap, i e i g 2| , Tumn left onto Ponte
b % v S > 4 b % v s 4
2 23 Gioyan, Anghab & | A Turn right onto Via ¢ ‘ Save | [ % 7, o 2 Fr3 Gioyann Arigual | Verrazzano
o I 'co
Coserma ||| Ao & 4 Tum left onto Via Antonio scraioja 1w gy Coserma | Ao _B Arive at destination
%, T Baldissera, | ! 3 g ¥ = o, Baidissera § 2 T g s
Mo, - Comanda ‘ 5 £ 3 Sl oo street Moy, - Comando v s
Py, Legione ‘ [ M1 = o) ] Prima Ptery, Legione ‘ [ a1 83 /i
Carabinieri Noifo 8 £ - s Goetg ' Carabinieri || Pt i3 e
Via Tripoli—+ “Toscana’ & + Via QuInting Sella. 12 > Pilat) iy Via Tripoli—+ “Toscano” & = + Via Quintino Sefla.
3 / £ 3 < / 2 -
a ) £ ~ . S /
P —— .| »= Heavy traffic | e = Heavy traffic
Vecchia -~ oo % SRR 0 W Vthy —S==asss
- == Very heavy - == Very heavy
() Sensor position () Sensor position
FirenzeFIPILITrafficTTT L s : S g e FirenzeFIPILITrafficTTT
0gg/ ===~ Quartiere 2 Traffic Heatmap Controls: 24H - Quartiere 2 da Verfazzano Traffic Heatmap Controls: 24H
Pista Ciclapic d B
. .namrei,',,‘o' o ' i
S~ Max Opacity: ( co——f ) 1 § Max Opacity: ( eo———f ) 1
RO (M) 7, O
e ge® | <Prev 2023-09-29 18:00:00 Next > ‘ : | < Prev ’ 2023-09-29 18:00:00 Next > |
. ungarne Francesco Fermucer L

Via dei Bastj~

+—tungarno Francesco Ferrucet-

% 3min 30s
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!

( ) » I
{ RNSTANE 5 NCMPNRCST LTI AL Y
| '@‘ Select scenario o
‘ U Select studio
. what if new (My Own) v
| ¥
Description: Not Available. |
| Time Range: Not Available
{ Weighting |
| | Fastest with traffic v §
t
& Start date & time :
‘(\w | <
AN " %, > 129/ o
i & N 4 ; 09/29/2023, 06:30 PM 0 g
X & ’ ' Via Pietro Colletta ;’/
¥ 4 G — . e = b
N 3 L TR N
L] & S X / =y| | o= | §
S 3 L { & ® i @
3 3 | |
+ g al ¥ 2 T A [T e oy
ot L ) ! g“e N 73 &
A |
& o 2 y 12, Piazza Massimo D'Azeglio, Quartiere 1, Firenz
e LY
b = " Shione A, /A
n {0 , 3= 43, Via Francesco De Sanctis, Bellariva, Quartiere
¥
=W n o+
4 : 2YICeN20 Giopery, Via Vincens|
3 I -
S k3
1" 3 S 3
w Via Feltign, v H ] Vo 2 2km, 4 min ‘
et AME
~ 28 ¥ j Pi |
Via Gy, 2 ,§ 4 Continue onto Piazz :
g P Turn right onto Via B ] € ! ‘
2 L
¢ < 4 Tumn left onto Viade (] public visibility
¢ &
b "P,f.,, = Vir by 3 [ | - | h Turn left onto Viale £ ‘ e ‘ ]
3 Gigy, A 9
Cuar m ‘i””""%nm: & ' &  Tum right onto Via J
a1 Baldissern 3 g P Turn right onto Via dei Della Robbia 250m |
", : 13 |
"’oh,w i::’g:g" 4 g 0 £ | 4 Continue onto Via Giovanni Bovio| ™ Free street
9! I Arno s 4 s 1
Carobinieri °. X g = At roundabout, take exit 2 onto Vi .
Via Tripoli—+ “Toscana’ It iy & SV /5 £ \ia Quintino Sela i o Fluid traffic
z J/ \ 2 . Tommasg Campanella
e ‘ =i = Heavy traffic
Vecehia e = 2
o
ol A = Very heavy
() Sensor position
[ Gioyanni FirenzeFIPILITrafficTTT
099/~ s QU ErCs da Verrazzano Traffic Heatmap Controls: 24H
LS Max Opacity: ( cos———f ) 1
N e [cprov | 2BBNIBOND [ New>

Via deil

I < 2.2km

X dmin &

«

RQLJ'tmv; ir
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® Select scenario b
U Select studio
My
S0 Chiusura Piazza Oberdan (My Own) v
5,
f
(U] | Description: Not Available. |
"} From: 2023-09-01701:00 To 2023-10-01T23:59 |
{ Weighting I
i 7]
NV ; ]
i | | Fastest with traffic v g
g 2 |
§ 3 ¥ !
& £ 3 . \‘ Start date & time
4 2 : 5 £ A
ANALE . %, & B
i R 3 Og% & 09/29/2023, 06:30 PM (o N
5 ! g
x f # 1| via pieteo Colletta T i — o By
o — ' il
w. 3 L G e { ¢
$ X ! 7 9 / l |
& S , & A $ ® k| o
s s ial 3§ 75 & | | | 3
of x ) b &3 g — —
T + 4 & by & 8 s s
s g B & v
v} J X \ & . 12, Piazza Massimo D'Azeglio, Quartiere 1, Firenz
72l o i p St
. i = & Bione Amrmiragy” U1 . {¢d 43, Via Francesco De Sanctis, Bellariva, Quartiere
Hs ! o |
/
¥ ) g no+
l Vi
4 : 3 Vincen o G’Oﬁem Via V"’(Pn)(_
= ! - |
e £ & |
-~y | 3 = | 2.4 km, 4 min
» elipgy | " £ L Yia-Aretiny E
~ | v v %1 4 Continue onto Piazza Massimo D'Azeglio 35 m
Via w 3 s 2 o
"Beling "otto, o ‘; P Turn right onto Via Pietro Giordani 80m
i S L]} 3 | 4 Tum left onto Via della Mattonaia 70m B
ol
& a | = - 3 B S | 4 Tum left onto Viale Antonio Gramsci 150 m
e VisFp s, o
1, 213 Giovanpy ‘ &  Tum right onto Via Jacopo Nardi 150m
Yoy Angelicy | g » §
Coserma ) ) ; ¥ Turn right onto Via dei Della Robbia 250m
9 Gy 1. Baldissera § 5
Yoty  Comando % 5 4 € Turn sharp left onto Viale Giusepp| ™ Free street
te, Legione ([ 5
: (umgblmwv || ¥ Anaity g 2 s ™ Mazzl Fluid traffic
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a 7 2 — w= Heavy traffic
Vecchiy == -2 == e
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: 2 ) i
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' tungarno €rstofoTY il g
Iy AR
{li GPO“G FirenzeFIPILITrafficTTT
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Smart Decision Support System
based on System Thinking plus

Actions to city reaction,
resilience, smartness, ...

Enforcing Mathematical model
for propagation of decision
confidence..

Collaborative worlk, ...

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

Production of alerts/alarms
Data analytics process
Twitter Processes

reuse, copy past, ...

¢“SNAP/ciry

(P T

o 'Pﬁm'

L C' [ smartds.disit.org:8080/dss/home jsp;jsessionid=F5523F87F9603F98CEDFF2587B7D78F4#

=@HVe@O

Model: Open Restaurant

Process:viale spartaco
lavagnini

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

Model: Change position of a bus
stop

PO | =

Process:line 14 in viale
morgagni 10

Add New Process

Model: Change position of a bus
stop_cloned

Process:line 14 in viale
morgagni 10_cloned

Model: TestGP

Process:Istanza Test GP2

Model: TestGP_cloned

Process:Istanza Test

[T T R

reation  15-06-2015 16:45:08
ast modify 15-06-2015 17:01:13
5-06-2015 17:01:19
5-06-2015 17:01:20

http://smartds.km4city.org
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https://www.snap4city.org/760
https://www.snap4city.org/746
https://www.snap4city.org/758
https://www.snap4city.org/751

Smart City Control Room
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,
soIC|aI & social medla people flow, tourism, energy,
culture, .

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

e Historical and Real Time data
e Billions of Data

* Services Exploited on:

COMUNE DI

FIRENZE

Y SNAP/cry

&= -'- m'

Firenze Ogg|

SITUAZIONE VIABILITA

O INCIDENTI

O TOT. EVENTI SULLA RETE

et stranieri e
163 49
ultimo mese consolidato  ultimo mese umimomese  ultimi7glomi  ultimi 7 giomi
: SEESEE B e Cie e

Noti atani

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

Snap4C|ty(C) November 2023
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http://www.darionardella.it/il-sindaco-dario-nardella-in-missione-a-madrid-e-barcellona/

UNIVERS ITA Parcheggi Fireze App
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND N : -~ %
F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB 2 =
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F l R E N Z E Tue 16 Oct 161839
RE P I- ICATE v cemcnn e Franze N 14".'57 21 *umu

minzmMa Basso mEDIO e
RISCHIO IDRAULICO £ =(e) (== “‘ iﬁ

RISCHIO TEMPORALI

&

RISCHIO IDROGEOLOGICO

RISCHIO NEVE

RISCHIO GHIACCIO

SITUAZIONE VIABILITA >
4 INCIDENTI Ton PRSLLE-N
© CHIUSURE AL TRAFFICO (TOT)

0 PROGR.. ONONPROG.
Omﬂ.wm ) s 0 ot = e s 400 g
O LIMITAZIONI PER CANTIERI
O NON PROG.. opRocR. STATO TRIAOE CAREOO!
4 TOT. EVENTI SULLA RETE

23.606

euro/pers

Mobility
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DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND h r 7~ or at = r — -

FIRENZE  INGEGNERA INTERNET TECHNOLOGIES LAB [ B¢ y — f J — P
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE . J — P e )

AND TECHNOLOGIES LAB
*  Mobility:
 Smart City Control Room + quality of public transportation service

 Dashboards and Services (mean delay on bus-stops)

. ) * public transport operators schedule and
 Mobile App: Firenze Where What paths, routing, multimodal routing
Total Traffic Count per hour for Firenze

e traffic flow reconstruction

50120 0t A0

s

> ¢YSNAP/crry

* Energy:
* recharging stations (fast and reg.)
* consumption meters (smart info)
» * smart light, street lights

Tue 16 Oct 161839 o
RO § 2 Weather
= ) ledle] (sl ﬁ gv'ﬁ ~ Forecast and aCtuaI

oG
COUONNING RCARICA LML

L Energy e

T [ 410 ]
[ ——
Exo
R —

45 196177
users wh

asel T +es asar] *  Smart parking: predictions
i e * Accidents and events, Log, heatmaps
s = - ﬂu QO®@| . Environment: N
- = 00C0e « smart irrigators 5 LS
= 0000 s smart waste e )

0009 «  Sensors: PM10. PM2.5,..... i o

=< s Heatmaps: PM10, PM2.5, .... it
* NOX predictions

Qualita Trasporto Pubblico - Cloned
Franre-S1iee

(P T

o

RRIC
Ban ?Eﬁmg

e Social:
* smart benches
e Twitter monitoring, Sentiment analysis,
NLP text
* TV camera streams
People Flows:
*  Wi-Fi, people flow
e Origin destination matrices
* Governmental and Communications:
* KPI of the City
* Digital Signage
» Civil protection, Resilience (Resolute)
*  Tourism and Culture:
* POl etc.

Analysis:
* what-if routing, scenarios,
* traffic flow, environmental predictions

o

Citizens Engagement

vCITIvCT rAavyas)




(Em) ‘Andamento del ritardo medio sulle corse attive nei 5 minuti - linea 13 (in Sec)

Tk

Valutazione Trasporto Pubblico * ST
Firenze - 6 linee Tue 5 Nov 17:49:00 m
i SNAP/ciry sz

FIT )

20:00 5. Nov 04.00 08:00 1200 16:00

lamento del ritardo medio sulle corse attive nei 5 minuti - linea 17 (in Sec.) (<] N L

20:00 5.Nov 0400 08:00 1200 16:00 2000 5. Nov 0400 08:00 1200 16:00

2nto del ritardo medio sulle corse attive nei 5 minuti - linea 23 (in Sec) (<]

BusLinesWaitTimeToDash

User: roottooladmint, Org: DISIT = Node-RED
Role: RootAdmin, Level: 7

Flow 1
v input
My Snap4City.org
inject
Dashboards timestamp L
@ My Dashboards in All Org. FLE /D
Value of my Tempo_medio_lineaé — _ Save on Tempo_medioatiesa_linea6
@ Dashboards of My Organization status ¥ i - o po -
@ My Dashboards in My Organization link / //// \
Value of my Tempo_medio_lineal3 _ _ Save on Tempo_medioatiesa_lineal3
& Notificator matt ( / / / \
< Data Inspector hitp Value of my Tempo_medio_lineal7 _ _ Save on Tempo_medioattesa_linea1?7 (7 ——— | msg.payload
My Data, KPI, POI / /
websockst y
© 10T Applications Value of my Tempo_medio_linga23  — Save on Tempo_medioatiesa linea23
tep
# |OT Directory and Devices ¥
udp ~ Value of my Tempo_medio_linea31 — — Save on Tempo_medioatiesa_linea31
W knowledge and Maps ~
Micro Appl cron
i i Value of my Tempo_medio_[Nea3s | S Save on Tempo_medioatiesa _linea3s
MW External Services v amgp
£ Data Set Manager: Data Gate amqp2
=% Resource Manager: Process Loader ¥
stomp
[ Development Tools ¥
~ output

& Management ¥
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Ciao roottooladmint
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Enable Lights ¥
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Fluid traffic
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%‘%‘ @ = Very heavy

) Sensor position
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Traffic Heatmap Controls: 24H
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https://www.youtube.com/watch?v=Rcf_B2_GOio
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D g ©

Exploiting Google APl with

Q

* Snap4City redendering and distribution engine allows to

— Optimize distribution of data

— Integrate any kind of data on Digital Twin with 3D tileds of Google
* PIN, loT Data

Traffic Flows

Cycling paths

3D shapes superimposed

Etc.

SnapA4City (C), November 2023
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Proiezioni

| nello spazio ~

Tipo

OGGETN AVANZATE DIMENSIONE MODIFICHE PLUGINS
o) (@) " % ¥ Predefinito “g Dall'alto
N #¥ Davanti ®_ Dalla destra
Vista Resetta Vai  Modalita' * °
20 lingrandimento 2 divolo~ | @ Dietro w" Dalla sinistra
Camera

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

9 ¢ G m

Ruotaverso  Ruota verso Opzioni | Minimappa
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X sm——
I Y, ‘m——

a Plugin
3 Store

Vedi anche
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IfcWindow
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3.6
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094
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02
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Armane

0 Nome
- LB_UF_UfficioTecnico
Cod_Fuoriporta
Cod_Immobile
Cod_Infocad
Cod_Piano

Data verifica presenza
infiltrazioni perimetrali

Data verifica stato di
conservazione,
fissaggio, funzionalita,
stabilita e tenuta
superfic vetrate

Descrizione

Immagine

Immagine tipo

Periodicita verifica

. A presenza infiltrazioni

perimetrali

Periodicita verifica stato
di conservazione,
fissaggio, funzionalita,
stabilita e tenuta di
superfic vetrate
Verifica presenza
infiltrazioni perimetrali
Verifica stato di
conservazione,
fissaggio, funzionalita,
stabilita e tenuta di
superfid vetrate

Valore

122
094

122

01
05/2021

05/2021

Facdiata continua con telaio in
legno, finestre apribili e
avvolgibili

Immagine raster:
IMG_7428.)PG

Immagine raster:
IMG_7428.3PG
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A chiamata
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Si
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Mobility and Transport ""*SNAv
Traffic Flow Analysis S5

Multiple Domain Data =
e Traffic Flow sensors, city structure, T
weather
* Decision Makers Multiple Locations |-— =~ ~— = = |
* Real time Monitoring, predictions : oo :
 Traffic Flow Predictions, = sl il e B

Traffic Reconstructions, routing
Dashboards, What-IF analysis
Mobile App, people flows

Historical and Real Time data_ _

* Services Exploited on:
* Dashboards, Mobile App

Since 2017, 2019

Snap4cCity (C), November 2023
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I\/Ioblllty and Transport

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

* Whatif 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)
* Slow and Fast Mobility 15 Minute City Indexes (analysis, DP, ...ML)
* Computing and comparing traffic flow on devices and at the city border (analysis)
» Typical time trends for traffic flow and loT Time series. (analysis, ML)
* Impact of COVID-19 on mobility and transport
e Computing SUMI, PUMS, etc. (mainly DP)

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

Snap4City (C), November 2023
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* Making decision on mobility

and transport solutions = R o=
what if analysis

* Controlling pollution

* Dynamic Routing for
Firebrigade, Ambulances,
general public

~\
. ‘I'

heroptsto Firenze
l\eropb\(i)’{\rer £

s and Conditions  Contactus i’ | DINFO | DIsIT o .SNADACITV ,‘;;'f

1 CLIMATE
ACTION

<

* Planning Public

Transportation routing
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5NQ==
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& 5n & DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
W\ & F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB
-:1| IS DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE

LIy AND TECHNOLOGIES LAB

I SUSTAINABLE CITIES 13 CLIMATE

AND COMMUNITIES ACTION

Short-Term Prediction of City Traffic Flow
via Convolutional Deep Learning

oo

g S g , Q INPUT Convld + Max Pooling 6 BI-LLSTMs layers FullyConnected
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b DatE'tl me _ XG BOOST 3000 A
* Traffic DNN 2500 -
e Temporal LSTM £ 2000 |
* Seasonality BI-LSTM 3l
« Pollution Autoepcoder BI-LSTM —
e Weather _ Attention CONV-LSTM
CONV-BI-LSTM %07
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Weather Features
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Smart City / Smart Parking + Environment
Reverberi, Lonato del Garda EF-:::<;citelum

GROUPE €DF

Lonato del Garda
Your SmartCity made true

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

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

e Historical and Real Time data
e Dashboards

* Services Exploited on:
* Dashboards, API

e Since 2019

pressure (3m)  humidity% (53  temperature

922’.2 83.7 1%7 ) B | View main

Ry
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Deep Learning for Short-Term Prediction of
Avallable Bikes on Bike-Sharing Stations

60 minutes Clusterl Bi-LSTM

—— prediction
groud_thruth

Bi-LSTM M

[
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]

4 (timesteps)

bikes_available

|5

700

® s
?
- 2
[ ] a ]
® <.
)
@ :

. NEURON +
sigmoid

sainjeay o Jaquinu) 9|
0000 - 0000

1st Layer 2nd Layer 3rd Layer Output Layer

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), November 2023 94
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What-if Analysis on Pub Transport

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

Ll = X -
I 2 y ——— T
* KPl ana |y5 IS N g I BRI 5., N B e s, A Seeasines =1~ 115 I )
Mar m - The public transportation system has been analyzed in the City, considering the service offer vs. mobll/ty demand The top-! thmy most | ]
Hacl 2 o z 75 = Pick-ups
crot;/ded stops are presented on the right panel and on the map. Please, select your desired scenarios or a stop on the map to perform other | & Indipendenza Xxvii Aprile ¥ = & i
/ analysis. "
X . ) Sy g s A x RN o 9 [JP.Za Indipendenza :
Y2
P b I I C S e rV I C e S Loorsciailadic s Statuto e oeratort ‘ ’ ‘
Y 2 p 2 TEISL” Moto g \
¢ ", S Aeioray / A
u & e & Ry il ik,
b )\cs‘
6
m s
4 Daily Pick-ups
4'0: wu&emut\m 9 _ 1= Pick-ups/Vehicle Arrival
:@\ N B v"uﬂ“ 3 s ® Drop-offs/Vehicle Arrival
o T
. . -7 . 407 3 .
Stop(s): indipendenza Xxvii Aprile,P.Za Indipendenza
Daily Vehicle Trips | ‘ | | I | I | | |
100 5 6 i
= ; K della Gh 979
. Sl
N ;
< &
poffe - <
0 1 aeu.\’(amm = s, x
‘ H 10 / NG
e E ! 8 ﬁ - 5 iy bfs N 4 P”% i o \ 50 = Pick-ups
% "5 o 'S 25 " = o -
Hu Bog b ! 4 Scenarlo SElector ] / NI %\ 45 | 3 Stazione Nazionale © Drop-offs
g B — - — o & S |
" ] ~ “ia BrONTING. 'O 2 o S
0 11 e < afhs & 3
E‘ Bl i 0 - q o L haao z“’_\_}_ >l | » 55 S & 5 fv‘l
p uE o dgy, 2 : et T i ARl RN
! B g 5| 6] 1 | | Choose a scenario: Actual scenario vl Load B degh A S penodis, = MDITE T |
K H B E 1 - 3 ), 5 @ |
?: 4c : n H I R R i it e ¢ a4 1T
9 ] g e e R ¥io Ghiigss ™,
¥ incenzo;
— LU L £l B 4 B B R [Acmal scenario: Describes the current status of the public transportation network. (More Info) ] f A O A
1 | I ¢ 3 a s o AN ||
|| B . 5 - B DI 775 > < Doy 2
0 H H n n = N prmmmm—— . - y otk | Daily Pick-ups _ D _—
. 1 n : : z u b = T T X s :,TJ I . . ick-ups /Vehicle Arrival
i 9 10 q 9 7 7 T U 4 | : b ] J/ " 5 QA I Hu & e X _@’Bf GU_T ' ' t:‘_‘ I 32 > @ Drop-offs/Vehicle Arrival
o = 5 [l = ey [ \ L = :
- | kil [T ' Fef ‘ { (RO : | <
L, = “= H U H B Ow s [ 4] = ol =5k ) > 52000 = T; >1900 ¢ : HH > 31000 “xeu > 32000 o Y 7 >0 3 i m ‘
. 5% EE - S == = = =t 2= &= mm N p - [ | e ! | g 300 ' e [
I )l : L = e - : Daily Individual ' ) y  Residential I ] | 358
o o o o o o o o o o o o o o o o o o s Trigs Stops. V. Buikdings 0 g Service Providers ! Mobility Operators Transport Modes i |
EEEEEEEEEEEEEEEE R e ’ ’ R | T __H_ll_||_l

a0

Snap4City (C), November 2023 Snap4cCity (C), May 2022 o



UNIVERSITA
DEGLI STUDI

FIRENZE

DISIT

DISTRIBUTEDEI_SYSTEMS
TECHNOLOGIES LAB

DINFO

Ib}PART Il\EAENT oDl
DELLINFORMAZIONE

Services: 36 on 36 available| Parco di {5‘“
e\,,,r,_,(~-,_.,,,,<5-_»ma Fabbricott] fap:

The public transportation system has been anaIyzed in the City, considering the service offer vs. moblllty demand The top-thmy most !
% — @ Pick-
‘ crowded stops are presented on the right panel and on the map. Please, select your desired scenarios or a stop on the map to perform other |  Indipendenza Xxvii Aprile = 4 ;’::p:‘:;s ;
i Stop(s): Indipendenza Xxvii Aprile,P.Za Indipendenza =[] P.Za Indipendenza =
N A %
g 100 B B
\ > = 3 < 2
S . . : ,.l| ||l|||| I|||||I.|.._._..,.
\‘-'. ] = Lt E E =E-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N- NN
2 = RGN T RORNE S E =N ME =
Y ﬂ “ E tﬁ E tﬁ m = E CO0OBCO 0 m—e————m ———— NNNNO O
\ a4 gD 11 & : 10 2
o B * Ut - - 0 - = ® Pick-ups/Vehicle Arrival
Ry i i LG ﬂ E E E 0 3 @ Drop-offs/Vehicle Arrival
| & - . 0 H 3 5 | | 5 | g O £
2 — 3 3 B g IO 3 i = P
o BEEE § P EREEg §E i Jpd ki
— El : 7 s d il ddath |
n 2 B ]
- TR 7s o Pick-ups ||
12 [ n [} i 8
N = 9 9 7 3 gy EH = . DfOp—OffS & 2
En = “ — ii . = Kl N o o
== == == La =0 g =
] =] (=] =] =] =] ]
=1 = = = = = = :
5 5 - -z = = W 50 = |
e op-offs
"~ : M NG/ Y
s i, Y T T At Qo
P — fff~ P o 001§ i 4 25
ctual scenario v !’ Al ;ﬁf p ; l;fga legh A b ‘
T‘ aE = -,.,, o ¥4 1 y - - ia des .
[ Actual scenario: Describes the current status of the publlc transportation network. (More Info) ne3
P T NTRORERSSS R T e s A ] I 1 II
e By, \ . o - T e ne
:‘ b T/ - :' 4 % 4 . :' : :' Arrival
'f ;%52000:,”-”900:, ; ' OCO0O000CCO000O0CO0OO0O0O0O0O0O0O0OCO
) - ] ¥ / ] \ ]
: D;nl;lr;div:iual ! : - : ' : ’Re;denhal - : L LD h w m
L S s N e 08 N ceeoeo
an: https://www.sna p4C|tv org/oda na Ivzeﬁ‘#'b
STTaP#CITy [CJ;, NOVETMDEr ZUzZS 96


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

TOP

'?j]_

i)

N

ba
B

o vl
w N e

RO st vt
gl st
h\‘ ! <

"“&

ls’\

130 40

Y

¢ Al "& '\ '>
tf ,‘X@ K @
5 RS g Ao
22 N A‘ \ \V4

'4?
°ﬁﬁ%&

K "‘
\(Y‘V‘
DS
o
H
e" /|

%N K

r\\ VAVA
s
S e :'m
l

%0l
4 g?‘;"( 8s 1 \V) ‘&‘
(é§ W"‘ \"m/
m

\‘,‘ X 2N ;"Av “" %’ \\
| TR LVA\'.’I)Y(‘ l‘A. \

VIO.MH' LifiCle

\! X
W

L,

i A

»

K
é

;AY
Q‘

N

[erveall _Bl
¢V SNAP/
Appliances and Dockers §

lnstallations |

4 Vr; ;
,v‘i, ‘45‘1 )\‘b r 4‘
'4'4
mv, \‘
‘ A

LN
«v}

Q\‘o ‘
wl RO S & il
= K “45‘ U 4(" 4‘"
Y UA ‘ )

sl

47ng ¢
"" h\\‘s

/N
X
NV
AVAY.:

iz
1»"'4
X
ey
QO

g
(\b lﬁ "9‘
1’):
1 (
Q‘é‘ ’ ’

g
-q\
(“ II/A\\ A KD ‘ ‘

\v
%
<N
AV,
o

m—




UNIVERSITA
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T i C"SN APlcity
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
e Audience predictions on TV channels and physical events, locations
e 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)

Snap4City (C), November 2023 98



Tuscany Region CSNABéc
: (kw4 TV
 Dashboards & Services: y
* Mobility: public transport operators schedule B
and paths, traffic Fi-Pi-Li main road, parking 1
status and predictions, traffic sensors, Origin AR— DOSCIPT 0. 5 i B
Destination matrix, routing, multimodal >l
routing, etc. Heatmap Pisa - trafair = =

* Social: Hospitals and triage, etc. L R T = 7N

* Environment: sensors, heatmaps, s e i 1
* alerting, W~ TN T e Sy s e =

* Pollution Forecast: NOX, NO2 = _ﬂ
* Weather Forecast, \ | P
¢ Culture and Tourisms ’
" S
* Mobile App and — w|FE :
MicroApplications: £ e
* Tuscany in a Snap (all stores) 194k 15444
* Tuscany where what... km4city (all stores) e =
* Numbers: 1.5 M complex events per day
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° ° ° ‘-"m N
Prediction of o e ~
' Predicting City Areas Crowd level B = e
people flows WhFibesed J | characterizing Users' Behaviors |/ =20, * ’
on the basis N ! 0 s = r
o &
of Wi-Fi data SOCA
, s
 Anomaly NS/
9

detection

 Resolute
H2020

* Classification i — —
of city areas /f

AP average and confidence,

Guessing number of users of Wi-Fi Access Points

Predictive

Actual AP trend for today

AP prediction for the next time slot in the Hay on the basis of past weeks

SnapdCity (C), July 2021

Snap4City (C), November 2023 100



VIA DEL CORSO VIA PIETRAPIANA

/— - [ / - L
( 1 . r I | fF c [ / - r r / - o a / . [
/ J /: r — J / — Y )

- . — A J - J / J V) J A y
o/
Y -]- WiFi Firenze
» DISIT - Di Y and Lab
< U >0
=~ < > 04
< J > 02
< > 03
s < > 04
< 4 > o0s
———— < 7 > o0s
e < J > o7
s W < > os
4357 e S m < J > o8
DS | < > 1
PSm— 740, Radus: < J > 0.000240
“Ic, maxopacity: < > 024
17001 e Scale Radius: 7
2 Use Local Extrema: ¥
|k W o
g, s
ki fa) — \Aae
233 = 9 v :
: < Y S
Utents FAF (weekty) & 20,
< BORGO DEGLI ALBIZI 7

o

.- Q %
:

)

Firenze - Saturday November 12 2016 20:11:59

W

Basilica Santa

QNZZA SANTA =

-
Grid

Oon

® ot
o.01 km?

Palgizzo Medici

354

N

(SOVE
1) e

.\S\

iccardi

\652

Cappelle Medicee
Flows

@ outflowmm
¥ O inflows M

Clean

Basilica di
Lorenzo

Profile
® an
O old
O new

>
VIA DEI BANCyyy VIA DEI CERRETAN

Hour

a1

s resolutc

-

[ 2 g
b e pr-L7es = VIA DEI PECOR
Airmae <o = = £ = b =3 w
o = B pa bl
© AP IVAN (mensite) e - = —
O X
‘ an - ‘z’ % VIA DEL Cogs) 3
fesie O o0 2 i
O g z pr
& o <
© AP rwAn (weeky) QQ’ <o > Palazzo B
Q o Tornabu: {
e = = T
- o (=)
2, el <
~ Recency and frequency SRECL STROZZ P
= faigoice o Palazzo Strozzi
Ty Y Gy Py [ R | T - Bty | + z
. w TR . z
Roeommondot lmnnctwo?oophﬂow“am 3 Al QLIGHIERI 0D Matrix
Dl ) T - Piosa  Vasiasidny Octuner 163000 $0.90 CELPAR O, E 2)4@ 5
£ palazgf delle ‘2~ A il
- Jasesene, 1. - / Radius (km)
. = Os O10
. . brrs Os0 O 100
Wi-Fi based L
O1000 O
— ——— 2000

[OF N1

Zoom: 17

rfomano ¢

UNIVERSITA

DEGLI STUDI | ppsemmentopi DISTRIBUTED SYSTEMS

FIRENZE | B8t umaone | TENCICEEs ae

J <

VERMVIA AL Q




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

UNIVERSITA - o
DEGLI STUDI QRITM\IEDIO DIQF!B§E! STSTEMS AND ,/s N A p4CITy 2
-

<

= Distinct APs: 343 UJser Behaviour Analysis —

Distinct APs (last 24 hours): 311 Where
. . 2500
Distinct Users (last 180 days): 1102098
G600k — . .
Distinct Excursionists (last 180 days, < 24 h): 687025 e
2500
250000 . E —
00k 200000 . . =
First Day actions 7= O ‘ n: L BEREE g an _ .
150000 : - 1 el ] >New City Users
- 100000 VS 1 OvZ=D1
T 400k
3 = 1ln Returning 500
/ 0 ., l.l.l B o e W om o m omomomomom W N NN | = 32:::” 2053 3'::3"2 L Za:‘m'“’ e P 32::6"9 £ B mep S DES /
: 0123456 7 8 91011121314151617181920212223 == e 23765 — 248t “I’:zm o
300k
o
S N e RSN iSRS IS S es &
FESSSELETSFIFSTTSFILETTSEIPSTISFIFSTFS S8 Fi
S 2
S0k Recency e
5
L.:._}J\:_-
100k

Ok

= o
- I 1 ' ==I
= = 1o 1E 12 A= 1 15 16 17 s

n 2 .1 = = - 1w 2o 21 FZ2 23 e 2s 26 P 28 29 20 =21 T2 =T 2w IS 26 =y =8 29 40 4] 42 43 G- 45 a6 a7 48 49 S50 51 52 S 54 55

Snap4City (C), November 2023 102



, —
ouvesTh DINFO  DISIT : s
SPEEIOS SRR IGIEND,, SNAP o
F I RE N Z E DELL'INFORMAZIONE Rﬁgl?lggﬁE%E&gﬁEéN[E\gUGENCE CITy B{ﬂ
r / ‘ e - rJ J Y - ) I = - P r
:J J 9 (J (J J ) SJ DJ C J f - C EJ Q IJ 2l 0 D j /J C - Derived information

* Trajectories

* GPS Positions e * Hot Places by click and by move

. Sglectlons on menus o 2 Mbryrertvi L * Origin destination matrices

* Views of POI ¢ B * Most interested topics

* Accessto .Dashbo. ds g BN * Most interested POI

) searc'hed information Lo * Delegation and relationships

* Routing . S8 : Accesses to Dashboards

* Ranks, votes G’);, - X, Cumulated Scores from Actions
* Comments +£: -/’;* i85 Requested information

. Image.? | 4 A Routing performed

e Subscriptions to ngtifications

10.962,5; dduced information

Suggestions
Engagements
* Notifications

Produced informagion
e Viewed? AL
 Accepted ? Al

< 2019-05-08 >

Performed ?

Show 10

Values DataTime |7 Latitude Longitude

v entries

08/05/2019,

Ao

43.792

=Qa

11.25
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
FIRENZE = BSIRRuazone  DSTHEUTES BAIA N UIGEROE
AND TECHNOLOGIES LAB
[0 propose suggestions and Engage city u

now how they ar moving

Speed distance
Previous median speed
Previous speed

Rail Line

Linear acceleration of Y-axis
BDS

Cycle Paths

Linear acceleration of X-axis
Time Slot

Linear acceleration of Z-axis
Non-Working...
Bus/Light-rail Line

" Average linear magnitude of...
Tourist Trail
Phone Year

wmummmm

Accuracy
Location Measure kind

0 20 40 60 80 100

M PublicTransport M PrivateTransport B Walk W Stay

Artificial Intelligence
Classification

Suggestions
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© Assistant
Closer Latest Expiring © Assistant it Results x
pr-w K-Market Jétkasaari
HELP US m Closer  Latest - Ticket sale

®1521m Q47 m

Can You Contribute With A Review Of "RASPINI RARI

Help for a better set
Type: Pool Early

Have You Been Here? Lastentalo
->» Pre-primary education

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

D NANTES FLORENTIA" ?

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

[ | oo

- 2 o -
| = | 1. * Have you been at Giardino di piazzale |
ALERT ul Donatello?
You Parked In A Residential Zone Yes No

1 Expiry: 20170220 12:19:50
2. How Much Did You Like?
e 11:39

rOvda 1|2(3|4]|s

“ Cancel

© Assistant x

Closer | Latest Expiring

EVENT today m

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

Help us to provide a better service i

User
context

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

Can confirm that you LIVE around VIA TRIPOLI?

[ ]

r 8 than 7

' -
5

\ ¢“SNAP/crry

(P T

o

RRIC
Ban ?Eﬁmg

,JfJ,J;f(JL’JT
i = Dl = D o -

Rule name Type #sent #viewed ]

#sen

daily_event_de ENGAGEMENT | 1 (0%) 0 (0%) 0%

daily event en ENGAGEMENT | 1720 (2.12%) 70 (7.1%) 4,079

- commuter 5 (0.29%) 0 (0%) 0 (0%

- student 14 (0.81%) 0 (0%) 0 (0%

- tourist 1462 (85%) 25 (35.71%) | 25 (1

0 Engagement Sent (4 hours)

4 min| @ Engagemen... |4 min

24652
13489

e 2078
6163 Attuale

Engagement Sent

(3 min) © Engagemen... (3 min)

21:00
0 Engagment Created (from Statz) ...

T06

Inform

Air Quality forecast is not very nice

You have parked out of your residential

parking zone

The Road cleaning is this night

The waste in S.Andreas Road is full
Engage

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

City
context

53 Precedente 44 6
1765 Atuale
2100 Engagement Created
0 Enzagement Viewed (4 hours) 4 min) @ Engagemen... (3 min
18
135
E Precedente 17
45 Attuale
210 Engagement Viewed
Jesment Seat (daily) (15 min)
Precedente
Attuale
. Oct 08:00 16:00 24 Oct
Fement Viewed (daily) 25 min
Precedents
Attuale
= 06:00 20 18-00 24 Oct

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

Alert (in spanish) if the user parked in a rej

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

Ask (in german) a contribution for a nearby
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https://www.snap4city.org/dashboardSmartCity/view/Gea.php?iddasboard=MzM3Ng==

““sNAPAcTy Detection BOX Snap4Thermal PV Firenze Thu30Mar23:55:16 @@

Time Trend Comparison 4m (<]

Uku‘aw M M i i b it

@ detcounthourcam1 - Cou

Time Trend Comparison 4m (<]

TTTTT

. “ SUSTAINABLE CITIES
AND COMMUNITIES

1
=2 My Profile A
n E Privacy Policy  Cookies Policy  Terms and Conditions  Contactus iﬁ‘ ''''''' ‘Dﬂm‘ DISIT f SNAPACITY %


https://www.snap4city.org/dashboardSmartCity/view/Gea.php?iddasboard=MzM3Ng==
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DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
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L) & ( - ‘ "< 3T » - 1 2 N = JIJ' »
People Counting and Tracking

‘I‘I SUSTAINABLE CITIES
AND COMMUNITIES

Niiles

Snap4City (C), November 2023



&

[m"m?

T
ke "'é'm v

) = D f o= +
prout st | DINFO | DISTE | ;
gEvtugrion | pempEppTSTEvS dWS AXISa
FIRENZE | S8ENkvazione | FEGNOLOGIES LaB CITy

COMMUMNICATIONS

Vionitoring Passages

—
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* Genova: Ocean Race, 2023

Monitoring AXIS CAM Q1952, Genova Mon194un1838:55 @@

Pedestrian RT Stroller RT Sm Bike RT Pedestrians 10 Min Sm Stroller 10Min Sm Bikes 10 Min
7 7 5 7 5 Access Q1952

Real Time Counting Numbers Of Passages Every 10 Minutes, Last 7 Days 4m ©

16:00

@ number of Pedestrians + number of Bikes number of Strollers @ number of Pedestrians @ number of Bikes number of Strollers

Total Number Of Passages Per Day Number Of People Passing Avery 10min Compared With Yesterday

Privacy Policy ~ Cookies Policy ~ Terms and Conditions  Contact us
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@ milestone
VMS vs Snap4City: sending and getting events, Al solutions

Snap4City
Data
Analytics

Snap4City
Dashboards

Integration with

MILESTONE 8 .
Events + info

it L )
Video L s

o Monitoring Cross Road Venaria
=

pe—

Snap4City
Data
Interoperabil

ity
o o= Node-RED
LR & s SR , *

Test Send Events

E— sl '
[ [ senagvents —(— /m.

finkin —— Sena Event fo XProtect

e

ko /ml .
. [ sendevenz
Event to XPre
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Environment and Quality of Life

Air Quality Predictions

Y SNAP/cry

g lene Dol el Helene W
| IS S
* Multiple Domain Data
 Traffic Flow data, Pollutant: NOX, CO2, | . o
PM10, PM2.5, O3, .... (== i ey v
e 3D City structure, weather, ===
* Multiple Decision Makers T
e Pollutant Predictions: NOX, NO2, ..
* City officers, energy industries
« Dashboards, What-IF analysis ioo
> Traffic FlOW ReconStrUCtion :. ;22(5) Air Quality Directive WHOguidelines
* Historical and Real Time data = LY s p
2 BI”IOnS Of Data (?) s =izlt:1150 \PM — — e W (- : (3 days/year)
= ‘ Q 25 year Target value, 25 pg/m R) e j’i ry 2015 10 pg/m
 Services Exploited on: x onesny | e so g W s R oy o T
* Dashboards, Mobile App N V | " VA T
* Since 2020 bt il _ e
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DINFO

NGEGNER[A
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e ik L dp SNAP/city
Enwronment and Weather

* Pollutant Predictions: short, long and very long term European Commission KPIs
 NOX, PM10 pollution on the basis of traffic flow, 48 hours (ML, Al, DL)
 Cumulated NO2 average value over the year, ....... (ML, Al, DL)

e Computation of CO2 on the basis of traffic flows (DP), computing emission factor (DA)
e each road for each time slot of the day

* Prediction of MicroClimate conditions for diffusion (ML, Al)

« NO2, PM10, 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
e Pollutants and Aerosol: NO, NO2, CO2, PM10, PM2.5, etc.

* Impact of COVID-19 on Environmental aspects (DP)

e Optimisation of waste collection schedule and paths (DP, ML)

 Computing SDG, SUMI, PUMS, .. (mainly DP)

* Etc. Snap4City (C), November 2023
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* Prediction Traffic Flow Manager on multlple cities

Sun 2 May 23:16:31
' S 0 e . | P - " R
- N OX POI I Uta nt i/ ‘Westher_sensor ‘;‘ N . ¥ : oY 3 B, 16/} 4 s S s .'b Heatmap Controls: SR 24H
. . AifemperatureAverage: b ; A . i . i MaxOpacity: ¢ exmmm—g > o M
diffusion on the ' : -A v_ , e e |
P : e, 4 - u:r A i —— :
v i ¢ %\ ; N\ Bl ) b : 38 52 nnv.;pln 3 ’

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

structure
— NO2 progressive 7 e N "y
average (Lon e B ' L S, iy
ge (Long | a1 T 4 _; ="
term) il

* Project:
— Trafair CEF EC

— Mixed solutions M ocosoms. 13 oo
of Fluidinamics
modeling and Al

jnlnro‘
\ [\l

e SNAP4cn’v .,,,m
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Dataset Construction Previsional Model

Dataset Model training
Construction And validation

1 y

INPUT

=)
=)
=
8
=
=

= = o
g g S|
s 4 2
= = =
g g 8
- £ =
= = =

Model E % %
Data

SNAPA4City]Advanced APIs

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

Field: rain,
weather, etc.

(%]
]
)
\ ] :

Eandslide DB S Big Data Model execution

a Storage | Predictipns Shap Assessment

: :: > and KB Data Analytics 10T App

Real Time Management

data from S
=
(%)
)
0
£

E. Collini, L. A. I. Palesi, P. Nesi, G. Pantaleo, N. Nocentini and A. Rosi, "Predicting and Understanding Landslide Events with
Explainable Al," in IEEE Access, doi: 10.1109/ACCESS.2022.3158328.

https://ieeexplore.ieee.org/abstract/document/9732490 Snap4City (C), November 2023
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https://ieeexplore.ieee.org/abstract/document/9732490

Computing Traffic Flow
into CO2 sensor area

Traffic Flow data

UNIVERSITA DINFO

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

* Traffic Flow is one the main
source of CO2
e K1: Fluid Flow
e K2:Stop and Go
* Dense estimation of CO2 into
the city is very useful to know
to target EC’s KPIs

Computing CO2 on the basis of
traffic flow data

¢“SNAP/ciry

r - r -
-

J r
Jf:fui FIOW Ve le

13 tooi

‘Cavedins

02

ppe

Bax

B 3%0-395
395-400
400-410 - F

B a10.420
' 4

B a0 s

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/

SnapA4City (C), November 2023
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»I"Y. JL'J"(' - ‘/f\' I/r ‘ p ' "Il -
Predicting EC’s KPl on NO2 months
Deep Learning Long Terms Predictions of NO2 57 2017
mean values, From 30 to 180 days in advance HES oh
* The features used as input for the 2020 values %wz
predictive models are: +30 el

day of the year

- Month 4610
Air Quality Directive WHOguidelines
- dayOfTheYear
+g{| Pollutant Averaging period Objective and Iega} nature and Comments Concentration Comments
_ NOZ concentration
99" percentile
+ PM.s One day 25 pg/m’ (¥)
_ Tm ean (3 days/year)
4 1 5 D By Calendarvear T e 25 e The targetvalue has become a A i
- H um id ity & + = Y argetvalue, 25 pg/m limit value since 1 January 2015 Hg/m
N 4
{? 1H-I] M One day T — Not to be exceeded on more 50 g () 99" percentile
R 10 imit value, 50 pg/m pg/m
= win d M ean + than 35 days per year. {3 days/year)
= NoxDomestic PM,, Calendar year Limit value, 40 pg/m®  (¥) 20 pg/m?
CLIMATE Maximum daily Not to be exceeded on more
H O.
- num be rOfVe h |c|es 13 ACTION 3 8-hour mean Targetvalue, 120 yg/m? than 25 days per year, averaged | 100 pg/m®
- over three years
o A Not to be exceeded more than
- NO. (o] h imi 3 (% 3 (%
NozcumUIatEd = " ne hour Limitvalue, 200 pg/m* (¥} 18 758 & ey yeeT 200 pg/m? (*}
y Nun|=si—
‘—‘IH \ﬁ’m‘uu‘ Calend o 3 3
- NOZprogresseveMean L] NO, alendar year Limit value, 40 pg/m 40 pg/m

- numberOfVehiclesCumulated Snap4City (C), November 2023 125



Smart Waste — Map view & ﬁsm.pd

= Sma rt Waste Management

Thu 5 May 1111428

SNAP/

Select the bins Kind, Fullness and Status
from the dropdown below and press
SUBMIT to see the results on the map.

VALUE NAME: FI67896
DETAILS DESCRIPTION RT DATA

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

e — N Y rosovnn s - I L Search bins on map by filtering

| dateObserved 2022-02- Last L Last

Last Lasi
28T12:46:12.8007 val e 4huur524h0 Tdays 30 days6 montt 1 year

Fullness - o . / .
All - generic [SURI id] el hour?days :mdayss montt 1 year o \ p e r .
I . 1 Y <}
glass [SURI id] Last  Last Last  Last B e i

value 4 hours 24 hour? davs 30 davss montt 1 year

ils 1 . . .
T S A S i | e « Kind (All, generic, plastic
metal [SURIid] value 4 hours 24 hour?days 30 days6 montt 1 year V o = ) ) )
ST Ponte 3 Mensol

organic [SURI id] Last  Last Last Last Last Last

value 4 hours 24 hour? d 30 days6 montt 1 year i it | E .
fum  Lest tast  Last LasW pest Lot tast | , S paper, glass, metal, organlc)
[SUR i) Last Last Last Last  Last . / T

1 value 4 hours 24 hour 7 days days6 montt 1 year
_-,,:LT P s e NG
] Aoy

B e
ol

Group ID

 Status (Active, Not Active)
* Fullness (Full, Half-full,
Empty)

 Address

e Group of bins (by GrouplD)

GCrouplD | FIE7898

Privacy Policy ~ CookiesPolicy ~ Terms and Conditions

“'. ’SNAD4 GOOD HEALTH
AND WELL-BEING

* Refine a search by using the filters on the left side

e Click on a waste bin pin on the map:

* A popup with real time data is shown

e The fullness status of the selected group of bins is shown in the synoptic below the map

e Specific fullness weekly trends are shown below the map

e Chick on the «Table view» button to access the other dashboard
Snap4City (C), November 2023
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QE_Power - Asymmetrica e 0e20

] E— - I - ASYMMETRICA

URBAN TECHNOLOGY

Fpr g e

#Qe)-LI 4 QfFowec]-L12 W OERMec)- LIS

Energia attiva fase.

INDUSTRY, INNOVATION CLIMATE
AND INFRASTRUCTUR ACTION

o pr e . 2 . hpr g

SQowcl-PL o QDfows-P12 WG  QEPowec1-£0)

Frequenza fase

T
v o e e

#0fPowe)-FU #QERower]-FA2  WQEPoserd-FAS

Asymmetrica Alarms

Thu 21 Apr 10:56:49

Alarms 2]

Variable Status Device Date and Time

DIN_4 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:24:40

DIN_3 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:24:38

DIN_2 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:24:35

DIN_2 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:22:20

DIN_4 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:19:39

DIN_3 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:19:38

L] DIN_2 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:19:37

-— E n V I rO n m e n t a | d a t a DIN_4 ALERT H DIGITAL_IN_Alarm_1 18/04/2022 3:17:10
DIN_3 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:17:07

DIN_2 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:17:05

DIN_4 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:14:40

- Power meter Data
DIN_2 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:14:36

DIN_4 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:12:09

2 ' A DIN_3 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:12:08

- Smart Light data are coming (In
DIN_4 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:09:39

. . . . DIN_3 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:09:38

DIN_2 ALERT_H DIGITAL_IN_Alarm_1 18/04/2022 3:09:37

collaboration with a multinationa

Showing 1 to 20 of 3,392 entries Previous [I] 2(3|4|5

company)
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Thelab.City LivingLab by ICEBERG, Romania

ICEBERG AIR QUALITY AND PMX

Wed 31 May 16:11:04
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e Airquality

e Urban
planning

* Parking
* Waste
* Etc.

https://thelab.city/
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES
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Energy

* 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.



¢“SNAPciry

Smart Light Control of C APcLON o

* Energy Domain

Qmiyzéz;7;; HELSINGBORG H22 DEMO - C3PO-NEWGUI =e
* Smart Light, MQTT, ....
* |oT Orion Broker FIWARE R § | B
* Dashboards . RVAR-E=N . o~
* Map coverage on Sweden
* Monitoring and real time control o
* Energy control, analytics B
 Direct control
* Historical and Real Time data ~
i £ o =
* Services Exploited on: -
* Multiple Levels, API .
* Dashboards o I . EEE
* Since 2020 = — S
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Karlstad Street Lights CAPELON C-SNAPlcry
Karlstad - Capelon

Sun 28 Nov 20:02:16

: llluminance Level Time Trends (<]
Cabinet 12:5kogen Gm)

Smart Light

‘Smart Waste

Eriksberg

uthiergsmotet

ADDING SMART WASTE TO

/ Marieberg

, TR Vfels ' - bl
1 J = j | smberge/’ O
Berguik o : /L 1 ] »
/"’e ‘

Sommarro,

by /

/
Bellevue
Zakrisdal /./-"4 )
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[ ] | | I
8Nov 9Nov 10. TLNov 12
Nov Nov

SNAPdcy
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Smart Light Management in Merano

m ASM Merano
Stadtwerke Meran

B All lamps
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Regolazione 4 Potenza  MDR

Q Data visualization

et

i= Event logs

ST

= S see

© OpenSireetMap contributors

Stato Linea

Non Attivo

Stato Linea verso Merano Centro

ol Graph ¥ Settings

N. Punto Luce 11251

DevEui TOB3D5EF 10008508

Via RomStralie

Regolazione 100

Ore di servizio 1440

Conta energia 28709

Potenza attuale 24

Stato ON

Nome errore INF DALI LAMPON

RSSI -42

SNR 103

Data 03/10/2023 15:42:43
ON ]
OFF

¢“SNAP/cry

Managing DALI 2 devices
FlashNet via LoraWan
programming SmartLight
via UniCast and MultiCast
Controlling devices
Automation of Smart
Light on the basis of
Traffic Flow

Non Attivo

Stato Linea verso Sinigo

t 0
FIRENZ!

https://www.snhap4city.org/968
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M

ASM Merano
Stodtwerke Meran

Add device to multicast

Multicast2 v

DevEui

Multicast address
0121f6c4

Multicast network session key
€ce30854d3167b268a7fccf702aabc12

Multicast application session key
14623d124d8e24f1520be9b945791234

Salva

B Alllamps @ Datavisualization = Eventlogs ol Graph & Settings
Multicast configuration
DevEui Multicast2 v
70b3d5bF100085db e @ setUTCtimestanp
T0b345bF1000854d s Shsh
s Set configuration
T0b3455100085dv o 2
7003d5b100085dp =
703d5bf1000850 T
7034551000855 e
7063455100085k Remove
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m ASM Merano BB All lamps @ Data visualization =~ i= Eventlogs ol Graph ~ ¥® Settings £
Stadtwerke Meran sNAp4CITy

Show | 500 ¥ |entries
Data Numero punto luce DevEui Via Eventi e messaggi d'errore
¥ | Punto Luce X Lorawan Search.. X
30/09/2023 23:51:59 11710 TOB3D5BF100085E8 Rom5StraBe INF LL CHANGED, INF DALI LAMPOMN
30/09/2023 23:42:28 9 TOB3DS5BF100085F9 Rom5Stralke INF LL CHANGED, INF DALl LAMPOMN
30/09/2023 23:42:23 22 TOB3DS5BF100085ED | RomStraBe INF LL CHANGED, INF DALI LAMPOMN
30/09/2023 23:42:22 11261 TOB3D5BF100085E2 Rom5trale INF LL CHANGED, INF DALl LAMPOMN
30/09/2023 23:22:38 10974 TOB3D5BF10008610 ReichStraBe INF LL CHANGED, INF DALI LAMPON
30/09/2023 23:22:35 28 TOB3D5BF100085F7 RomStrae INF LL CHANGED. INF DALI LAMPON
30/09/2023 23:22:28 16421 T70B3D5BF10008601 ReichSteal L1 FEARICER INE AL ARIDAR
30/09/2023 23:12:34 16423 TOB3D5BF10008603 | R
30/09/2023 23:02:40 10968 70B3D5BF1000860A | R m asmerana BB Alllamps @ Data visualization ~ i= Eventlogs ol Graph  %& Settings
ladtwerke Meran
30/09/2023 23:02:38 16427 TOB3D5BF10008607 | R
30/09/2023 23:02:38 16422 70B3D5BF10008602 | H —1 S, & S S TRRREEERRREE " ooy Io——— ) —
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0o- g { i 2023-10-
30/09,/2023 23:02:26 16426 70B3D5BF10008606 H ; Usr;;’;’;:fﬂ- S V‘GJ P\T"_r?. dateObserved .o C o ooosz @St 4h 24n 7d 30d 6m  dy 2y 10y \
30/09/2023 23:02:25 11352 70B3DSBF100085DA | R U e, ) sy 4 orTme 0T Last an n 74 W6 6m o fy 10y
i . "
30/09/2023 23:02:25 20 70B3DSBF100085E8 | A . q4 o™ 195 (=) () ) ) ) (5 5D 6 ) iy
[ statoLinea_1 Non Attivo Last 4h 24h 7d 30d 6m 1y 2y 10y i
30/09/2023 23:02:13 29 T70B3D5BF100085F5 | R J 70B3D5BF100085DB A ‘| staolinea2  NonAtivo  Last 4h 240 7d 300 6m 1y 2y 10y | & -
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q o I ol .
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https://www.snap4city.org/dashboardSmartCity/view/Baloon.php?iddasboard=MzcxNw==

SIMULATORE IMPIANTO FOTOVOLTAICO

Tue 4 Apr 13:15:34

COSTO COMPLESSIVO NEGLI ANNI DI INVESTIMENTO 589m

15k Manvale Utente English Version
= S—— PARAMETRI DELLIMPIANTO
E7005

Ti consigliamo un impianto con batteria da 2.4 kWh

-5k
@ no_impianto @ impiants impianto_batteria_Z_a_kWh impianto_batteria_3_kWh @ impianto_batteria_a_8_kWh @ impianto_batteria_S_kWh
impianto_batteria_&_kWh ® impianto_batteria_7_2_kWh impiante_batteria_10_kWh impiante_batteria_15_kWh -
Gruppo di
Consumo 2000 k'wh
Annuale

COSTO COMPLESSIVO NEGLI ANNI DI INVESTIMENTO PARTIZIONATO 589m

20k
Prezzo Energia 01s
Vendita (£/KWh) ‘
10k
- S \11000) Prezzo Energia 0325
- S i oo ceco Acquisto (€/anh)
o T P ———— ———— i —— —— —— —_—
-2623° 76
~4847.55 S5T70.4 =54 3504 5463514 = o . o
2 5 5501.54 5535 95 555515 563288
-1380.83 -124Z.55 -TIZ7 -1Z112 -1097.31 -1080.96 -1061.T6 -1040.7 Anni di 10
10k Investimento
e impiants smpianto impianto + batteria  impianto + batteria  impianto + batteria  impiento + batteria  impisnto + batteria  impiants + batteria  impianto + batteria  impianto - batteria
2.8 kWh 3 KWk 4,8 kW 5 kW & kWWh 7.2 kWh 10 kWh 15 kWh
@ Costo lmpiants @ Energia Acguistata Encrgia Wenduta Energis Autoconsumal ta
Mese da simulare Gennaio

ANDAMENTO PREZZ0 CUMULATIVO ANNUO 599m e

Invia

15k
0% 0
Ll
e —
Sk [~ ————
- — =
- -
o * =
-5k
zoza z02s 2026 2027 2028 2029 2030 2031 203z 2033
® - no impianto » - impianto - impianto + batteria 2.4 KWh - impianto + batteria 3 kWh ¥ - impianto + batteria 5.8 kWh @ - impianto + batteria 5 kWh —)

- impianto + batteria & kWh - impianto + batteria 7.2 KWh & - impianto - batteria 10 KWh ¥ - impianto + batteria 15 kiWh


https://www.snap4city.org/dashboardSmartCity/view/Baloon.php?iddasboard=MzcxNw==
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‘ SEiLF ¢“SNAP/crry
USER Ty T

= ¢ sNAPdany Monitoring Energy ARTER Wed11Jan 220738 @@

* Field-tested energy
community: the self-
consumer

condominium ~ y
* The Self User project “ r/\\ j\ /\\ :

creates in the pilot
condominium, through

Conto Energetico (<)

Stato di carica della va (kW) @ Produzione F

the collection and

analysis of data, a model | ,. s S e i, PR -
for calculating and

enhancin g the impa ct of R e Tt

an energy Community on BLCSB

a community of people,
with a view to actions to

combat energy poverty  https://www.selfuser.it =" Zen ENEM & enel

- SNAD4C|TV =
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Energy monitoring and business intelligence ¢ SNAP/mouse

Green and Data Driven District

Aggregated KPl  JuicePark ~ SmartPole  CityAnalytics
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i 3 ] e F
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Romania

By
Asymmetrica
and Snap4

DISIT

DISTRIBUTED SYSTEMS AND

RNET TECHNOLOGIES LAB
DISTHIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

CITY OF PANCIU - Street Cabinet 003

Urban Remote Control
Time trend comparison
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%o pues DINFO

LIS AND TECHNOLOGIES LAB

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

Snap4City (C), November 2023
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzI40A==
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LISYIN

* Set up a Snap4lspra demonstration to:

— Enable the analysis at level of building, floors/zones for Zones’
Occupancy vs Energy consumption

— Enable the analysis of parking areas
— Conformance with EU Login
— Exploiting heterogenous data coming from multiple sources
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Entity Directory: APl Manager / —
Smart Data Models \ /r hegeratt 1\ Smart Applications
loT Data Models € erzi\ lon e
| Digital Twins )\ | Smart City API | 4 )
@ Y OpenSearch Snap4lspra
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EU Login Connector
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UNIVERSITA
DEGLI STUDI

FIRENZE

Buiiding / Floor / Parking:

Building v

All / Single Building:

Variable:
occupancy v

Popup on Shape Click
v

Add To Map

Ispra - Occupancy8m

883

DIPARTIMENTO DI DISTRIBUTED SHYSTEMS
INGEGNERIA AND IN
DELL'INFORMAZIONE TECHNOLOGIES LAB

Occupancy

Number

-
2

\ 1
.

100

5-50
0-25
10

Mon 23 Oct 12:42:28

n
.- — |
2

I 3

Via Lussemburan.

-
B \oneggia

® -

Via snlandia

Via lralla

Via Austrie - R
a

. A Date Observed: 10/23/2023, 12:30:01 PM
Capacity: 2936 #
Allocation: 1995 #
Occupancy: 883 #
« DAC:-941 #
DOA: -1112 #
DOC: -2053 #
PAC: 6795 %
POA: 44.26 %
POC: 3007 %

50-100 76 s j Energy Hot: 4473978 kwh

Energy Cold: 916361 kWh

Power Hot: 36 kW

Power Cold: 0 kW

Outdoor Temperature: 14.07 °C

Total Number of Buildings: 76 of 304 #
Total Number of Floors: 104 #

Total Number of Zones: 139 #

Total Number of Parking Areas: 4 #

See Trends

. V. N . -
| | | | I 1 |
18:00 17. 06:00 12:00 18:00 13. 06:00 12:00 18:00 19. 06:00 12:00 18:00 20. 06:00 12:00 18:00 21 06:00 12:00 18:00 22. 06:00 12:00 18:00 23. 06:00 12:00
Oct Oct Oct Oct Oct Oct Oct

Parking Overview

oL &
’SNAPdcry 25
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Building 27B Trends Mon 9 Oct 13:47:14

Occupancy Weekly Time Trend Compare Office Mq 9m

Actual Capacity - Allocation - Occupancy
: -

} y
¢ \3&1 m4.i)cl msbm [V\s.i)cl ]V\\?bm _ . \\ }l l\ \ Temp. 9m

|
@ Capacity J l
. 3. bc( - - - A 20.6

Occupancy
® Allocation - ¥ - bt 5. b

803.9
mz

Percentage 4m POA - POC - PAC 4am &

DOA - DOC - DAC

o

= 50

100‘

M

3. 5.

o

Occupancy Per Zones - Monthly Time Trend Comparison Stacked

N ,,_,WM"L_.WH LM

75

L

30. Sep

! 24. Sep

14. Sep 16. Sep

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

Percentage Per Zones - Monthly Time Trend Comparison

18.'5ep 20."sep 22.5ep 24 5ep 26. Sep 28.sep 30.sep 2.5t 4. bt 6. bet
Zone mf_C_P1_P2 - PAC ¥ Zone D - POA ® Zone D - POC + Zone D - PAC

Zone A - PAC A Zone B - POA ¥ Zone B - POC Zone B - PAC + Zone mi_C_P1_P2 - POA M Zone mf_C_P1_P2 - POC

Average Hourly Power En./Mq

Heat Power Heat Energy 9m Energy Trends
20
0 KkWh

48

0 kW 1931279 KWh

3P
S . S g

Heat Power (kW) + Cold Power (kW) W Heat Energy (kWh)
Cold Energy (KWh)

Cold Power Cold Energy 9m
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UNIVERSITA INFO ; J b Vel [ 1

DEGLI STUDI | ppaamivento DI DISTRIBUTED SYSTEMS - ) : :: 4/cITy

FIRENZE | Neecneria AND INTERNET — ole ( N
DELUINFORMAZIONE | TECHNOLOGIES LAB | j vl =100

Ispra Floor, Zone And Room Details FiGOct18:4154  m@

Floor PT of Building 58A

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

SEEERL TR TR Allocation v |

Date Observed: 10/6/2023, 12:01:00 PM

Zone Id: 58A_PT_B

Capacity: 1

Allocation: 0

mq: 12.16

Average hourly temp. Xi: 24.07°C

Average hourly temp. Xs: 20.92°C

Average hourly temp. Xt: 6.00°C

Heat Start temp.: 17.92°C

Cold S temp: 23.92°C
i
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DEGLI STUDI | ppagmivento ol DISTRIBUTED SYSTEMS :: NEG
FIRENZE | INGEGNERIA AND INTERNET CITy e

DELUINFORMAZIONE | TECHNOLOGIES LAB st T

.

Building 58A PT Trends Mon9Oct13:51:30 @@

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

40 252

18.9

Y

B NN m T . b

@ Capacity 0

Occupancy L] i + llocati i . 3 6. 1]:[ i !)u:r 8. J)cl

= 20 .Y rll
L]

Percentage Per Zones - Monthly Time Trend Comparison

150

. A o b Ao A o
\ ~ N & M A M M II&WV\&EM

' ' 20. 'sw 22. lSq) u'sm 26. lSep 28. lSep 30. 'sw

@ Zone A - POA + Zone A - POC Zone A - PAC 4 Zone B - POA ¥ Zone B - POC Zone B - PAC

Occupancy Per Zones - Monthly Time Trend Comparison Stacked
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FIRENZE | D8tNohmazione | TECHNOLOGIES LAB r) CJ f i\ J f | . CITy
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Parking 58C Fri 6 Oct 18:33:41 (1=

Capacity 9m Free Slots 9m Occupanc... 9m

:

9 TVjL9

85# 744 12.9%

|

Is[w u'wlo[w

g

OverparkingSlots 9m Unknown State Slots 9m

0# 3#

g

e
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Free Slots Weekly Time Trend Compare 9m ©
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES
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Prediction/estimation of
Average Score of Trip
Advisor as a function of
Twitter Vigilance Metrics +
other information

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

§' o
= & ¢
g = ..59@ @Q-F
@ = = Qf‘ -'b‘-P
[« = AF 3?“'{?
= s
o @
s = B
@ R, -
— Mg, % 5, SF
o) S o 3 E
(@] 8 Ol W & e 7
o g 5 & - 7
E ] § -
N : E ’
5 . . / e
= o
= L] o
© . .
_ -
0 . Y A:c\al

Snap4City (C), November 2023

2
standardized PC1 (35.8% explained var.)

Twitter Vigilance




miterrey B CUSNAV

T

/WVediterranean e

Dubrovnik: Data Analytics

people count vs predicted people count

* Assessing impact of * e

advertising , ‘"

* Prediction of presences ; v
on the basis of

* Social Media Twitter . . - S

Vigilance 40000 1 ..: .o:: \..t '.i‘l.' | 'l ; "J"' l.J.
e weather conditions | e,
 Historical data

Twitter Vigilance &
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diterreg E

/Viediterranean e

Pont du Gard: data analytics

* Prediction of the , ————
number of sold tickets T Fandomfarest
24 hours in advance ) —r

|
e Using: 24
e Historical data 3]
* Weather conditions |
* Social Media N
N

et 6 7 8 9 101112131415 16 17 18 19 20 21 22 23 24
® o ® K‘Nm"ﬂ“cﬁ‘ﬂ?é Ora predetta
Twitter Vigilance &
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Y SNAP/crry

Industry Plant Supervision and
Maintenance

Alms
- Control Room: Higher |level

supervision and monitoring
(since 2020)

» Management of Production
Plan Optimization

» Control of Perimeter with
drone and sensors

- Maintenance ticketing (since
2017)

= predictive (in development)
« 3D Digital Twin (in
development)
- Monitoring production
process quality

= Alerting
= Decision making




c"suAmcny

Snap4Altair Decision Support

supervision and control, Industry 4.0

* Multiple Domain Data

e Distributed Control System: energy, flows, storage,
chemical data, settings, ..

e Cost of energy, Orders,
* Production Parameters ——————
 Maintenance data ——

e Multiple Levels & Decision Makers o3 =

* Optimized planning on chemical model | *
* Business Intelligence on Maintenance data

* Historical and Real Time data
e Billions of Data

* Services Exploited on: ¥

* Multiple Levels,
Mobile Apps, API

* Since 2020

Snap4City (C), November 2023
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Dashboards and actlons
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|OT App, Data
event firing,
event detection
and firing
Critical event
management

DISIT

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

W Tor Ticke

_.\__J-_J

Consumptions/productions

LX " et
e . el iin
L T —

Opaﬁﬁ/“lwamt BPM Workflow

matemal control

mmmmmmm

maﬁagement team a55|gnement
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Digital Twin Local, 3D vs Real Time
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UNIVERSITA > HFe
DEGLI STUDI QRITM\IEDIO LBR!BUSTE!;!;EMS AND é SNAp4INDUSTRY @j
FIRENZE  NceGNERa INTERNET TECHNOLOGIES LAB B

DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

Physics-informed neural networks (PINN)

Solve complex fluid-dynamic problems based on partial differential equation (PDE) using
neural networks
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UNIVERSITA DINFO X
PIRENZE SEsres  smemoceese, SNAP/
F I RE N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy

AND TECHNOLOGIES LAB

https //www.snap4city.org/4

. 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 e . . . . . . .
. Scenario: Snap4Home, how to exploit Snap4City solution on home automation Data Analvtlc. Orlgm Destination Matrlces,

. Scenario: Energy Monitoring Algorithms and tOO|S
*  Scenario: Multipurpose User Engagement Tools e Data Analytic: 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 o

. Scenario: Vehicle Monitoring via OBD2 Antwerp and Helsinki

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

e 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 Snap4City (C), November 2023 173
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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

People Monitoring on Pub Services

DIGIPOLIS Antwerp

* Multiple Domain Data
* PAX Counters: museum, pub services, COVID-19

* Multiple Levels & Decision Makers

©

cigigohr

¢“SNAPciry

L) -'- mg

* Business Intelligence Dashboards
* People flow, OD flows
* Detection of critical conditions 9

* Historical and Real Time data s

e 20 fixed PaxCounters
e 2 Mobile PaxCounters

* Services Exploited on:
* Dashboards, Mobile Apps, APl/data
* Fully Controlled Devices by Digipolis

e Since 2019

Snap4City (C), November 2023
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Finish
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Y SNAP/cry

Valencia, FSMLR =========cn .=

* Tourism Domain — e
« Counting People e ————— - N
* Environmental data TS i =
» Social Media ceordlookdmil ____ HERIT-DATA - VALENCIA FSMLR - NEWGUI

* Dashboards g
 Monitoring and real time control e |
* People flow
* Twitter Vigilance

* Historical and Real Time data
* Services Exploited on:

VALENCIA:ORIONVALENCIA-UNIFI:CRIPTASANVICENTE_NEW - CONSERVATIONSTATUS
B Sjans

e Dashboard e | bttt ettt

21 Aug21 Sep21 oct21 Nov21 Dec2l Jan22 Feb22

* Since 2020
https://www.shap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1MA==
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¢“SNAP/cry

. West Greece Rooms for Rent (Herit-Data) el interr es .
& ——— &G /Mediterranean e

. < gy m iy [ ‘ HERIT-DATA
* Tourism Domain 1 4 |
e KPIs: ODM, Flows, ... d
® SOCial Med ia o West Greece Domesti s {Herit: > West CIee{cAm'.uf'.urniumhcyﬂh:m Dato el

* People Flows

Dashboards
* Monitoring KPI
* People flows
e Twitter Vigilance

West Greece —m-

* Historical and updated data

N

Herit-Data - West Greece Hotel Potential | L] Herit-Data - West Greece Various

* Services Exploited on: o | i — -
* Dashboard S M @) o

* Since 2020 = =, S

https://www.shap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1NA==
Snap4City (C), November 2023 180
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e Dashboards & Services:

* Environment & Weather, PM 10,
PM2.5,NO, SO2, CO, noise, etc.

Sensors values, Heatmap & Alerts on critical

FMI Enfuser prediction: PM10, PM2.5, ..

GRAL predictions PM10, validations

Private sensors in Jatkasaari area
(personal dashboards)

* Mobility: Traffic Sensors, Operators,
routing, multimodal routing, whatif

e Social: Twitter Vigilance, early warning
* Life in Helsinki: OD matrix people flow, =—
Twitter Vigilance SA, hot places, etc. ——

e eemmiemcentsa WIS BT he Life of Helsinkd

e Tourism and Culture | e
* Mobile App and MicroApplications: = .. . . '
* Helsinki in a Snap (all stores) o pm———t®

https://www.snap4citv.org/dashboardSmartCitv/view/index.php?idasboardzMTQwN ==
SnapA4City (C), November 2023
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Con terso

))) te r S 0 monitori qualita e mobilita del tuo territorio,

3 decidi strategie di sviluppo sostenibile,
territorisostenibili coinvolgi i cittadini in nuovi stili di vita.

terso & un ser

@Smartea

Privacy Policy ~ CookiesPolicy  Terms and Conditions

- Traffic Data
- Environmental Data
- People counting (pedestrian)

Lavagno

mterso

territorisostenibili § .

OSmartea

sostenibilita smart

SUSTAINABLE CITIES 1 3 CLIMATE 1 LIFE
AND COMMUNITIES ACTION

Progetto Terso - Lavagno

Selector Selector - Map Selezi yne Sonda bH

Seleziona la data:

[m/dd/yyyy 0] [Seffzionasonda <
- 2169

0 €=
Colognola < T
ai Colli \NJ\

® Ve " - 5
Veicoli classe 2 - Densita oraria veicoll 4 Veicoli classe 3 - Densita oraria veicoii
 Veicoli  veicali "

© OpenStreetMap contributors

Densita settimanale am ©

1500
1000
§
H
s00
o
o
® Veicoli lasse 0 - average_vehicle_speed_class 0 Veico classe 1 - average._vehicle._speed_class |
eicoll classe 2 - average._vehicle_speed_class 2 4 Veicoli classe3 - average. vehicle_speed_class_3 @ Veicoli classe 0 - vehicle flow class.0 @ veicoll classe 1 - vehicle_flow_class. Veicoll classe 2 - vehicle_flow_class_2
¥ Veicoli lasse 4 - average_vehicle_speed_class 4 ® Veicoil classe S - average. vehicle._speed_class 5 Voo casca 3 vehice fow-cose3 @ veiolicomse - ehicl fowclas ¢ @ Veloll dasse - vehicle v docs 8
A
Privacy Policy ~ Cookies Policy ~ Terms and Conditions. ..g - 4
. SNAP
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Jewel Alarms
AMPERE

mpere user list

I"/ Filters

@ Doniste Haliano 3 notsctive
Emall:
Phone;
Controls:
© Hdhdbdb haliano ot active
© Francesco il mallano ™

© Wi

Link to “Ampere User Man

Anagraphic data:

* Name: Mini Long Mini Loog.
+ phone number: 1250666585
+ Day of birth: 19941111

= User
""'T-'—_yetadata

were [0 Vecana

Click on

GOOD HEALTH

Jewel

AND WELL-BEING

4

Snap4City (C), November 2023

List of user event's

© Daniele Bologna (3381122333)

[Comls -~
Search:
!
Calledt
2022-04-11T13:56:29.9527 Operator Called: S Sev Lono
Called: 1
2022-04-11T14:37:52.656Z APP alert
2022-04-111T14:38:24.1127 Operator Called: 118 [~}
Action
2022-04-12T08:16:46.076Z APP alert
2022-04-13T12:07:27.586Z Operator Called: 118
Operator Actions
2022-04-13T15:16:45.987Z Operator Called: Daniele Bologna test_description
2022-04-14T13:00:15.6807 Operator Called: 115 new action Call User:
2022-04-14113:19:18.1187 Operator Called: 115 test new action
2022-4-11T15:18:47 000Z Operator Called: M Bol Call Contacts:
OM Bol (057123693966)
2022-4-11T15:21:6.000Z Operator Called: 112
OS Sev (255249146)
First << Prev 1 2 3 Next > > Last
ER Numbers:
© Call 115

O Call 112
O Call 118

Description:

CV'SNANanusm
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https://www.snap4city.org/944

On Line Training Material (free of charge)

¢VSNAP/cry

Ist part 2nd part 3rd part 4th part 5Sth part 6th part 7th part 8th
< z Data Ingestion |System and Deploy| Smart City APl: |Design and Develop
T T |
Overview Dashboards 10T App, 1O Networté Data Analytics Pt Y Web & Mob. App Sriart SHlEORE

Snap4City (C), November 2023
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UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNER
DELL'INFORMAZIONE

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

IA

r

-

Entity Directory:
Smart Data Models
loT Data Models

~

Digital Twins

Social Media

BIM
Gateways, satellite
External Services

Web Scraping
Tv CAM streams

09/23

cis =

I's

'ﬂ

K\
y

/ APl Manager

Federation
| Smart City API |

Yy OpenSearch

8

ﬁ

Entitylnspector

o/ SO
CYSNAP/ciry
/ Web and Mobile A_pps

Smart Applications

Park Light

Waste

Energy Environment

nce

Mobile App

Mainten

Apps

Visual Analytics tools

d

Business Intelligence CSBL

Data Managers

I
1 Node-RED
]
/

loT App
ProclLog.

On Edg
On Cloud

loT App

Data Analytics:
ML, Al, XAl

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: l1oT App, Data Analytics, ... J

N




A UNIVERSITA *
e ¥ JRTIEIOD gSmeTmeEIRND CYSNAPciry
YA S F I RE N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CIT i

o\
BN AND TECHNOLOGIES LAB

* Recall on Snap4City Architecture

* Snap4City Dashboards Purposes and Uses
— Snap4City Dashboards vs Technical data monitoring dashboards
— Snap4City Dashboards main concepts

 Main Data Kinds: data vs representations
* Snap4City DASHBOARDS: Main Concepts and simple Widgets
* Creating a Snap4City Dashboard
* Snap4City Multi Data Map Widget
* Snap4City High Level Types
— Video Streams from TV Cameras

— External Services (integration of) your or third party web pages
— Synoptics, Custom Widgets as External Services

e Selector for the Multi Data Map Widget
e Data Inspector vs Data Processes Details

* Dashboard Management https://www.snap4city.org/944
* Training Material

Snap4City (C), November 2023
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UNIVERSITA
DEGLI STUDI DINFO DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND \ -y ‘ @G@]
F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB ! ) f' _f_ f _) ‘ ITy m €
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE —e = ‘J *) e " a0 | & -

AND TECHNOLOGIES LAB

* implementing sophisticated Business Intelllgence Tools

Open to receive a range of possible Actions, to produce a large
combination of results in terms of data and representations.

=

On Dashboard Business Logic

Actions, selections
Filtering, ...

loT App: Business Logic

L mesnnnngimeg

Q/‘\
data
data

$
2

I~ Smart City API Coordinated resulting

—data—
i fto.raglij. . Flow of selected Effects
istorical data
7% data..

Snap4City (C), November 2023 192



UNIVERSITA
DEGLI STUDI DINFO DISIT

*
/7
DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
FIRENZE  NotGyesa INTERNET TECHNOLOGIES LAB c ITy
DELLINFORMAZIONE DISTRIBUTED DATA INTELLIGENGE

AND TECHNOLOGIES LAB

Dashboard Builder: Development

. Create, save, load
Dashboard Wizard ’ ’ ’
e — . |dgetCoIIect|on delegate, grant access,
..... DataTmnsfo.:matlon “

change ownerhii
J S ‘ —a

5-@"’“» /98 ﬂf'

IOT Applications

_~—~—  Knowledge Base,
N — KmA4cCity g

External
Services

Knowledge and Storage
Data from the Field and
City + MyKPI ++

= != :f 5 -:' .. 3 e
Public .“ e T \_ n
Dashboard |
Collection

My Own Dash/

“November 2023 193




Wizard

Dashboard features Data and widgets ‘ Check and summary

, A i - - - -
I - . AImlEEIENE &r
- TFiesole ‘ A - “ ] L - ;%.: ‘““"9"’.&. !
7 i —
Freney’ i ( ~ v @
o e ) . Hoxx s
Veéspucei \ 7
3 \ ¢ Pontassieve
Firenze /s——— . \
\\ A A
Bagnoanlpo\\\‘ A SRED »
« s
Montelupo A
Fiorentino

& OpenStrestilap contributors

, \ ~ = . -
: g1 D0Vall T Zal

Subnature Value Type Value Name Last Value

-

Special Widget Environment WWeather Forecast Previ_Meteo Vernio [ 2018-07-08 160078 public
Special Widget Environment WWeather Forecast Previ_Meteo special weather Vergemali [ ] 2018-07-08 160078 public
Special Widget Environment Weather Forecast Previ_Meteo special weather Vecchiano [ ] 2018-07-08 1600718 public
Special Widget Environment Weather Forecast Previ_Meteo special weather Vaiano (] 2018-07-08 1600718 public
Special Widget Environment WWeather Forecast Previ_Meteo special weather Vaglia [ ] 2018-07-08 160078 public
Special Widget Environment WWeather Forecast Previ_Meteo special weather Vagli sotto [ ] 2018-07-08 160078 public
Special Widget pironment Weather Forecast Previ_Meteo special weather Vagli di sotto [] 2018-07-0816:0018 public
Special Widget Weather Forecast Previ_Meteo special weather Uzzano 2018-07-08 160018

Hide columns Previous 1 2 3 4 5
- Universita degli Studi di Firenze - Unifl Sat 6 Aug 10:58:01

Choosen data sources

High-Level Type Value Type Value Name Data Type Last Date = és 4
— No dats avaiave in tsbie NAP4ciry

Previous  Next

You must select one widget type
SELETTORE
=y, Campi Bisenzio "
o 4 B S B Pt Mignens Mante .
+  CarParkiOT > — &8 - 4 4 N s
= sanpeian I Fiesole . . o, H
Prev  Next e . .
Fq Car_park CAT > 12) s P A
A i Y L N ‘
s \\5‘9““ | San Frake
/ N o i § o P \NFE\:;M.
LJSI‘AAS)QHA s z £.
{ 7 A \ 5 ~ 5
STATO PARCHEGGI 2m ] ik
B 4 (Scandicci " a4
.y Rl > /" Bagno a Ripoli s s
oo 4 Makmanule pe y \ o »
# f 4 nte g fme ~.
”_ o \\ N1 Eahuazs fﬂ:::;y/dﬂws\l\ e s
dee
208 PARTERRE 7m PARTERRE - ANDAMENTO NUMERO POSTI LIBERI m ©
L] L] L]
'he Wizard help you in selecting B .
208
L L] L] 369 208
only possible combination ot data
Posti disponibili
h . . . N, Jul 1. Aug 2. Awa 3. Auc 4. Aw 5. Aucs ¢. Awa

SnapA4City (C), November 2023
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Wizard
Data and widgets Check and summary
Slngle data mch‘]ets
Carmignano ) N 2 ' H| Il . . . Z?_. .|. e ;\ E \E? \W’
' \ eiorts F{esnlp | I | = | | ‘ = ‘ m % o m%,‘ Il 1'159 E % P
L erdpory __ - ) T T—— \ / =
- Firenze i} & g a b \' \/ @ P
R _F_‘_'_\.,__—'——ﬁﬁe:.igﬂ. 3 b4 ) | | I I - . & EI A - lr’%qr xx l | ’_\ ﬁﬁg |j\
> W '1 Vespucei R . " . » ] r-‘." [ﬂ
Lastr}a a Signa Q: F|renze g Pontameve - _?:\:\, Yy ©
P Multi data widgets

e { I'Scawd'cc' - - - - : - - . " .
: 4 LI - Bagnoampoh i =N S =) XA ©
; \ Bl E EEN-FESN @ D e
Mnn}elupn X /" % (
Fiorentino S,
+ Nt

Dashboard features

& OpenStreethap contributors

Data sources

All selected (10) ~

High-Level Type

Special Widget
Special Widget
Special Widget

All selected (55) ~

MNature
Environment
Environment
Environment

Al selected (776) ~

Subnature
Weather Forecast
Weather Forecast
Weather Forecast

All selected (315) =

Value Type Value Mame

Previ_Meteo
Previ_Meteo

Previ_Meteo

Allselected [47) »

Data Type
special weather
special weather
special weather

Last Check
2018-07-0816:0018
2018-07-0816:0018
2018-07-0816:0018

All selected (2) =
Ownership
public
public
public

Weather Forecast Previ 2018-07-0816:0018 public
2018-07-0816:0018 pukblic
2018-07-0816:00:18 pukblic
2018-07-08 16:00:18 public
2018-07-0816:00:18 public

Special Widget Environment
Special Widget Environment
Special Widget Environment
Special Widget Environment
Special Widget Environment

Hide columns N ' )

ngh-l_eveIType IF I N@ Subnatu

Meteo special weather valano

Weather Forecast Previ_Meteo special weather Vaglia

Weather Forecast Previ_Meteo special weather Vagli sotto
Weather Forecast Previ_Meteo special weather Vagli di sotto
Veather Forecast Previ_Meteo special weather Uzzano

e Select the area of your interest: panning and zooming
* Select the
graphic aspect of your interest, or
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
e Select the lines of your interest
* Then click on Next and get the Dashboard by wizard

L L L XX X J
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Federation of Smart City Services CSNADéc

Semantic Reasoners -r528

F{;—*ﬁ'(jﬁy | smar i == * Km4City Semantic Reasoner
Area 1 U ciy am 2|5 — . : o
8 e ServiceMap interoperability

Smart L ]] * Seamless for multiple
City 4P - &= 7] Mobile Apps

* Smart City API

S w)s Super:
e distributed access and

City API

SSM20ORION

Smart ity APl , = sharing services
* Each city control its own data
|| smart city * Final user can pass from one
API i =0 . .
city / area to another in

seamless manner: without
changing the mobile Apps
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 Combining different
filters for selecting
entities from Smart
City APIs

* Be care: filtering too
much may lead to
empty set ©
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¥ DISIT:orionUNIFl:CarParkParterre - freeParkingLots
Time Trend Comparison 4m @
104
102 /\
A—t—r/"\-/\ \
* 100 - - i
a8
96
08:30 09:00 09:30 10:00 10:30 11:00 11:30
DISIT:orionUNIFI:METRO1025 - anomalyLevel + DISIT:orionUNIFI:METRO1029 - anomalyLevel
DISIT:orionUNIFI:METRO1030 - anomalyL evel DISIT:orionUNIFI:METRO1032 - anomalyLevel
¥ DISIT:orionUNIFI:METRO1033 - anomalyLevel
Time Trend Comparison 4m @
50
"§ 25
2
0

20. Mar 27. Mar

DISIT:erionUNIFLARPAT_QA_FI-BASSI_SV - PM10
«D I:ARPAT_QA_FI-BOBOLI_5V - PM10

b=t

1:ARPAT_QA_FL. I_SV - PM10
DISIT:orionUNIFI:ARPAT_QA_FIMOSSE_SV - PM10
¥ DISIT:orionUNIFI:ARPAT_QA_FI-SCANDICCI_SV - PM10
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)

1) Click on the Donut N -
element

228

D) DISIT:orionUNIFi:CarParkStazioneFortezz...
DISTeLS

socidlEun-EormAaMA
ABBREVIEIATA PARK
CONSORZIO SOC. COOP,
MORGANA SOC.

. COOP. SOCIALE
DISIT:orionUNIFI:CarParkStazioneFortezzaFiera DISIT:orionUNIFI:CarPal

2) The JavaScript CSBL s e

Radar Series

521

DISIT:orionUNIFI: rtezzaFiera
capacity  freeParkinglots  occupiedParkinglots

Radar Series 4m

. —
on the Donut Widget . B
occupiedParkingLots capacity
occupiedParkingLots capacity
o 2125, 521
will send commands 4
freeParkingLots
. DISIT:orionUNIFI:CarPark StazioneFortezzaFiera
A # DISIT:orionUNIFI:CarPark StazioneBinario16
DISIT:orionUNIFI:Parcheggio Stazione Fortezza Fiera
DISIT:orionUNIFI:Parcheggio Stazione Binario 16 .
¥ DISITorionUNIFI:PARK SERVICE SOCIETA’ COOPERATIVA SOCIALE IN FORMA AB... fresParkingLots
® DISIT:orionUNIFI:CONSORZIO MORGANA SOCIETA' COOPERATIVA SOCIALE INF... DISIT:orionUNIFI:CarPark StazioneFortezzaFiera
Widgets to f
Bar Series 4m am
L
600
selection, as
400
L L 500
[
I I e e -
200 397
R 250 521
- & "
0 Lo | 5 2 223
freeParkingLots occupiedParkingLots
0
DISITzerionUNIFI:CarParkAlberti @ DISIT:orion UNIFI:CarParkBeccaria capacity freeParkingLots occupiedParkingLots
DISIT:orionUNIFI:CarParkCareqgi DISIT:orionUNIFI:CarParkOltrarno
DISIT:ori I:CarPark StazioneFortezzaFiera
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BI-CSBL

1) Click on the Legenda
of Bar Series

2) The JavaScript CSBL
on the Bar Series will
send commands to
the programmed
Widgets to remove
the unselected
devices, as
highlighted by the
red arrows

DISIT

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

First Bl Example

Pie Chart 9m

SOGIALEMMETDRIAMA
ABBREVIATAATA PARK
CONSORZIO SOC. COOR

MORGANAISOC.
DISIT:orionUNIFI:Parcheggio Stazione Binario 16 ~ @ DISIT:orionUNIFI:CarParkStazioneBinario16

DISIT:orionUNIFI:PARK E‘fi&gff soc@@;gmfm}rvn Sggﬂ&m{am&ﬁﬂ!?ﬂm?ﬂ PARK

Radar Series 4m
-
=]
occupiedParkingLots 400 800 capacity
2398 ;’ 531
\, 96 165
69
400
freeParkingLots
DISI i I:Par i i Binario 16
# DISIK i I:CarPark ioneBinario16

DISIT:orionUNIFI:PARK SERVICE S0CIETA' COOPERATIVA SOCIALE IN FORMA AB...
DISIT:orionUNIFI:CONSORZIO MORGANA SOCIETA' COOPERATIVA SOCIALEIN F...
¥ DISIT:orionUNIFI:CarPark StazioneFortezzaFiera

® DISI i 1:Par i Fortezza Fiera
Bar Series
750
500
£
250 521521
m¥
223
o s 69 0 (1|
capacity freeParkingLots cupiedParkingLots
DISI i I:Par i i Binario 16
@ DIsIT:ori I:CarPark StazioneBinario16

DISIT:orionUNIFI:PARK SERVICE S0CIETA' COOPERATIVA SOCIALE IN FORMA AB...
DISIT:orionUNIFI:CONSORZIO MORGANA SOCIETA' COOPERATIVA SOCIALEIN F...
@ DISIT:orionUNIFI:CarPark StazioneFortezzaFiera
@ DISIT:ori I:Par i ione Fortezza Fiera

¢“SNAPcrry

Snap4City (C), November 2023

Pie Chart 9m

293 2593

DISIT:oriorDISIT:oTionUNIFI:Rircheggiozz...
Stazione Fortezza
Fiera

521

D?sl'?rfr :qrio&U]l}f;fFf:CarPark_Sr%zfoquoanfzaFferg
-orion :Pa io Stazione Fortezza Fiera
capacity reega%ﬁ%m occupied%.lﬁngfgts

Ragtt Series 4m

occupiedParkingLots ann 800 capacity

298 521

320
freeParkingLots

DISIT:orionUNIFl:CarPark StazioneFortezzaFiera
# DISIT:crionUNIFl:Parcheggic Stazione Fortezza Fiera

Bar Series 1m
750
500
*
250
235
0
capacity freeParkingLots occupiedParkinglLots

@ DISIT:orionUNIFL:CarPark StazioneFortezzaFiera
@ DISIT:ericnUNIFI:Parcheggic Stazione Fortezza Fiera
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¢“SNAP/crry Q

https://www.snhap4city.org/d
ownload/video/ClientSideBus
' SNAPATeoh inessLogic-

Client-Side Business Logic
Widget Manual

From Snap4City:
« We suggest you read S

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.org/577
https://www.snap4city.org
https://www.snap4solutions.org
https://www.snap4industry.org
https://twitter.com/snap4city
https://www.facebook.com/snap4city
https://mww.youtube.com/channel/UC3tAOO9EbNbasf2-u4vandg

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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1*

SCALABLE SMART ANALYTIC APPLICATION BUILDER

TOP

FORGING & | A :
MANAGING OPEN - | _ | | ) Ve Appliances and Dockers
AND FLEXIBLE WEB I ) ] h ; | 7SNAPACITY FOR ; -
AND MOBILE APPS X/ e 1% b .~ 7 BEGINNERS 3 SNAPACITY l t ll t
P e RN \ p N / ECOSYSTEM. Likivki
IOT APPLICATIONS LN RREEAN ZARC, A . S— 3 / TO DEVELOPERS
VS 10T EDGE ' _, y B N\ E AND STYAKEHOLDERS
DEVICES |/ e A -y 4
: " EP ek . ; HOW TO ADOPT
) , \ "I 2 SNAPACITY, AND
: -\ s s LIGEN- OUR ROADMAP
G x - i E—— “47*  WHATIF AND ECISION SUPPORT
KNOWLEDGE : . :
MANAGEMENT SIMULATION SYSTEM AND CITY

RESILENCE

SMART CITY API,
10T APPLICATIONS, MICROSERVICES, |
THE LOGIC AND SNAPACITY API
THE SMARTNESS ‘
‘ l SNAPACITY
LUVING TAB FOR
COLLABORATIVE

WORK

Installations



https://www.snap4city.org/471
https://www.snap4city.org/738

How to adopt Snap4City
dSNAp4c.Ty

Https //www. snap4C|tv org

Smart City as a Service

* Supporting Org

 100% Open Source Platform: Github
* Further developments

e Publishing Appliances and Dockers

e Training courses, docs

* Consulting C‘"SNAN
CITY on

* Forums
* Etc. EUROPEAN OPEN
SCIENCE CLOUD

Snap4City (C), November 2023

Download .
and deploy °

¢“SNAP/ciry

O—*ﬁm.

G

On your premise

Dashboards and Apps

10T and data World

10T Applications
T p—

Big Data Analytics, Artificial Intelligence

‘egsse

My IOT Devices

* Powered by

SNAP4Tech

Installation on your premise
* Virtual Machines or Dockers
e Different configurations
* From small to scalable
e Exploiting your legacy tools
Interoperable with any tool
No vendor lock-in, No tech lock-in
Mixed solutions! For example:
e Start on Cloud as Smart City as a Service
* Migrate on premise on the fly
e Start on Cloud into a sand box
* Pass to install on premise what you need

263
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Installations, different modeils a TOOL to get them

 Micro X: *

« 1VM of dockers

« Normal X,Y: docker
« 2VM of dockers

« Small X,Y: scalable
e 4\V/M of dockers

« DataCitySmall X,Y,Z: scalable
« 6 VM of dockers
« DatacCityMid X,Y,Z,T: scalable

e« #VM + X/70 VM +Y/3VM + ZVM + T VM of
dockers

- DataCityLarge: scalable

 depending on your needs

« Kubernetes

— Beta local and AWS https://www.snap4city.org/docker-generator/selecting model
Snap4City (C), November 2023 265
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» = P
VIICro © modael
Micro 6 (technical) [ Web Interface . proxy |

s A

-

. ) Dashboard WSServer
[ Synoptics (WS) | [ Frontend J [ (node-red) [ Resource Mng ]
[ PersonalData [ DataBase } [ Kafka | [ MyLDAP, LDAP ] 1Hour
C J J . .
k= . < installation
© Dashboard
KeyCloak
S [ Dashboard Cron | [ BackEnd } [ ZooKeeper | [ y ] and
Ve )
K Smart Data 0D Manager [ ExtBroker EIWARE loT ready to use
L Models harvester /
e )
NIFI [ Open Search ] Open Search /[ 10T App 01 ]\
w
Qo Dashboard
© [ IOT App 02 ]
g [ ServiceMap (SCAPI) ] [ Virtuoso ]
(.
p ~ [ IOT App 6 ]
Broker [ ORION ] [ OrionFilter ] [ Mongo ] KIOT Apps /

Snap4City (C), November 2023 266
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 SLA:
— Including: Direct Contact, POC; Help Desk

* may be an Organization on our cloud to test new tools, and work with the community,
this is typically 5-12Keuro first 2years and 1-2keuro for each successive year depending on
the feature and number of users you are placing.

— Similar to: https://www.snap4city.org/497 with some adaptation on the basis
of your deploy and critical conditions, if any

* Updates, help desk, etc.

* Qur support can be valued on:

— The basis of the complexity of your solution: 10% of the cost
* Or
— Block of: 16 hours, for 3000 euro / 50 hours, for 6000 euro

* larger packages can be negotiated

e Support can be provided by: Snap4, DISIT Lab, and other companies
* Customizations can be assessed separately

Snap4City (C), November 2023
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Presentation: Control Room, Widgets, Mobile Apps, Dashboard Builder Dashboard Mng Synoptics 3D Digital Twin 5
Visual Analytics Applications, Telegram Bot, ... By ERSE1STo T (s M VEFZ 06| Data Inspector Scenario Editor CSBL 9}

§3 kafka mwws‘:cket

External Interoperability: smart City API, Federated, API Accounting/Billing

Operation: P ET
@studio @ python’
KPI, Indicator WorkFlow Sentiment SUMO Tipyc. Time
@ docker e Analysis Tickets BPM Analysis Trend
Data Predic Statis Artificial Routi oy o
AR 1Y ¢ 2o -

Internal Interoperability: API, MicroServices Snap4City Node-red Libraries ASCAPI mmbs‘xket E©FILARE

o3

Gy
-
[1]
B
=
=1
=
-

€ SNAP4cry

Simula Event File Heatmap Traffic Flows ODM TVCam BIM

tion Reporting Mng Mng Mng Mng Mng Mng

Open to any module
and system

& "SNAPACITY %dOCker‘

Anomaly
detection

Partecipatori and Living Lab Supports

y
2
(2} [
c @
2 N
"‘-6 S
o
2 | > OpenSearch ¢ | | 2
5 |<_f o Data Storage and Reasoning: data storage, noSQL, aggregation, Service Map LOGraph ‘J pen earc virtuoso <=t
£ o 'g" semantic modeling, city entities, normalization, knowledge base SuperServiceMap DevDash @ 'g
Q S~
C =
§° §° 3 NGSI V1, V2, LD (& FILARE Llnked Data triples c S
i T . . o =
g <-4 Data Collection: data mining, harvesting, integration, £t Ol Ao el (@; FIWARE - T g'
£ & a transformation, data models, ... Harvester Data Manager Brokers No é S
S
o
ug Any protocol and format Any protocol and format —— g g
© . .
o Connectivity: wired, wireless (Lora, 5G, 4G, 3G, Wi-Fi, etc...), loT Edge, etc. o <:):, o
Node-RED
Any protocol and format rotocol and format

PN B, External Soual
‘ GIS
' Y-Jola ,eoI

09/23 Device Layer External Third Party Services 270
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.. viciLanceSocial
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MANAGING OPEN £ /s X e &SN X
AND FLEXIBLE WEB 3 s N | /SNAPACITY FOR ' vt
AND MOBILE APPS . ’ .~ BEGINNERS : SNAPACITY
_-' ' < ARCHITECTURE AND
2 ECOSYSTEM. OPENED u
ot APPllCA‘I'IONS b NS TO DEVELOPERS
.' \ e
|or/|o: DEVICES Ny BUSINESS \\/ s"SX"pI?m AND
g & BUSINESS
:ﬁ‘l: fneY'%EA':"ANG AND NETWORKS A 4 INTELLIGENCE, OUR ROADMAP
AND DA oz WHAT-IF AND DECISION SUPPORT
MANAGEMENT SIMULATION SYSTEM AND CITY
RESILIENCE

10T APPLICATIONS, MICROSERVICES.
THE LOGIC AND Smpfm ]

- I\ ~hpn | e |

Overview Dashboards  [IOT App, IOT Network| Data Analytlcs Pata Ingestior: § System and Depioy
processes lnstall

Smart City APl:  [Design and Develop
Web & Mob. App Smart Solutions

SNAPACITY THE
VIEW OF THE
ADMINISTRATORS
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ivianagement by Organi
* Organizations /Tenant may have

— name, ID, GPS center, a number of Groups on
Snap4City.org (living lab support Drupal)

— users of different kinds and may impose early bounds on
the resourced used by users (IOT Dev, IOT App, Dash)

— on cloud user kinds up to level of Tool Administrator

— One or more ServiceMap and boundaries for the
federation

* ToolAdmin users (requested by Organizations) may

— control processes, consumption of resources, healthiness,
etc.

— manage tools exploited in your configuration

* 24H/7D Help Desk and Assistance

SnapA4City (C), November 2023
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Snap4City

User: panesi, Org: DISIT
Role: Tooladmin, Level: 6

' My Snap4City.org
& Dashboards (Public)
& My Dashboards in All Org.
& Dashboards of My Organization
& My Dashboards in My Organization
& Extra Dashboard Widgets -
A nNotificator
| Data, my Data, OpenData *
W Knowledge and Maps
10T Applications ~
= |OT Directory and Devices *
= Resource Manager *
[# Development Tools ~
& Management *
Decision Support Systems *
& Settings ~
User Management and Auditing ™
Help and Contacts *
[J Documentation and Articles ~

My Profile =

' Km&City portal

&' DISIT Lab portal 4
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* |OT Applications:
a view to manage
Containers / 10T

o , - o Edge Apps: IOT

A Erh g Apps, Data

e B IS i Il o< BB AL tcs (R and

R Python),

= WebScraping, IOT
— edge, etc.

10T Applications =
10T Applications
MicroServices for IOT Applications
MicroServices from DataAnalytic
10T MicroServices for Final Users
I 10T MicroServices for Developers

| Doc: I0T Applications

] How to Develop IOT Applications

] Create A MicroService from RestCall

Managing also

* MicroServices for
IOT App exploiting
REST Call

e MicroServices from
DataAnalytics

MicroServices for |IOT Applications

For non admin tools see Training parts 3 and 5:
https://www.snap4city.org/577

MicroServices from DataAnalytic

wwwwww
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|OT Directory and Devices

t
nargingStation  ChargingStationModel  PUBLIC Firenze michela firenze | active | eoir [l DELETE | G

@c \':“:
. onFinland ot | eom [ peLere | Q
= |OT Directory and Devices = ‘ ; <t En = g
& My IOT Sensors and Actuators IOT Devices Bulk Registration - v EHEEQ
30104 orionFinland AirQualityObserved | custom PUBLIC Helsinkd otdirect El EEd 0
‘0 INVALID DEVICES.

§ 10T Sensors and Actuators
& 10T Devices

Device Model

& 10T Devices Management

dge-Cateway U

FH 10T Brokers Massive managment N
& OTBRucEHedEs e ot 10T Devices

IOT Broker Periodic Update setting

IOT Devices Bulk Registration
IOT Broker Periodic Update setting s L
IOT Orion Broker Mapping Rules c: )
| Doc: 10T Directory and Devices o ot o
] Create an 10T Device Instance ~ [OTOrionBroker Mapping Rules cao ey
] Create an 10T Device Model
] Add an 10T Device into Snap&City
* For non admin tools see = :
Training parts 3 and 5: g — IOT Directory manages
https://www.snap4city.o = multiple internal and
rg/577 : m o
re/577 - = e external loT Context Brokers
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Development Tools
. e All these tools are well described into Training parts:
@ Jupyter Hub-Pythn https://www.snap4city.orq/577

[& Web Scraping Tool (On)

& Web Scraping Tool (6l) ¢ The AdmlnIStrGtOrS may

[# R Studio Development

. — access to all instances of them
[ R Studio Development 0N

@ R Studio Development 0116 — Grant access to them at specific AreaManager users
[# R Studio Development TF
[# R Studio Development GFF

* API and Swagger documentation
L Teie  Model Knowledge Base Graphs (LOG.disit.org)

[# ETL Development

[ R Studio Development Gral

@ T Development2 * Python online dev. Environment
e * R Studio Online dev. Environment
e * WebScraping tool

S » SPARQL Editor and tools (custom FLINT)
L * ETL OnLine dev. Environment (deprecated)
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UJser Management and Auditing

User Management and Auditing = -
User Management e All that the RootAdmln needs to manage:
User Limits Management .
et Engagement — User Managemen'.c. for managing
e * accounts and profiles
User Role Management via LDAP  limits of the users in exploiting resources

@ Manage Resource Ownership * Accesses and providing special authorization

User Chats Management * Organization vs Groups of users

@ Auditing Elementsvs Ownership

— Users vs Web and Mobile Applications

Auditing Accesses Autheticaton * Engaging and monitoring users on platform and devices
Auditing User Activites — Users on Chats room of Dashboards

Auditing Activities on Queries * Managing Users on Chats of Dashboards

Auditing Activities on Artices — Auditing of the data and resource accesses

diti Irectory Data - e el -
e * Auditing all the activities on the platform (see next section)
* Personal auditing

Auditing Personal Data

Dashboard Builder Local Users

Organizations vs Groups

Users vs Organizations
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MANAGING OPEN R e .
AND FLEXIBLE WEB _ 7 SNAPACITY FOR T R
AND MOBILE APPS " BEGINNERS ' SNAPACITY e ® 7
: < ARCHITECTURE AND SNAPAC! ‘
: ECOSYSTEM. OPENED AND
IOT APPLICATIONS < TO DEVELOPERS \ OJECTS
FROM CITY VS 10T EDGE ‘ AND KEHOLDERS 1
DASHBOARD TO u§ / i
APPLICATIONS

\(%t / I

DATA ANALYTICS, HOW TO ADOPT
10T/IOE DEVICES BUSINESS SNAPACITY, AND
DATA GATHERING AND NETWORKS INTELLIGENCE OUR ROADMAP
::g :II:!Y D%:m WHAT-IF AND DECISION SUPPORT
MANAGEMENT SIMULATION :Evss;l:? N:!ND (101
SMART CITY API,
IOT APPLICATIONS, MICROSERVICES, \sn“a‘;g"r*“:"‘
THE LOGIC AND SNAPACITY API fORS

-_

Data Ingestion |System and Deploy| Smart City APl: |Design and Develop
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https://www.snap4city.org/944

On Line Training Material (free of charge)

¢VSNAP/cry

Ist part 2nd part 3rd part 4th part 5Sth part 6th part 7th part 8th
< z Data Ingestion |System and Deploy| Smart City APl: |Design and Develop
T T |
Overview Dashboards 10T App, 1O Networté Data Analytics Pt Y Web & Mob. App Sriart SHlEORE
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e Course 2023: https://www.snap4city.org/944
— Introductionary course to Snap4City technology

* Course https://www.snap4city.org/577
— Full training course with much more details on mechanisms and a wider set of
cases/solutions of the Snap4City Technology
 Documentation includes a deeper round of details

— Snap4City Platform Overview:
e https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformOverview.pdf

— Development Life Cycle:
e https://www.snap4city.org/download/video/Snap4Tech-Development-Life-Cycle.pdf

— Client Side Business Logic:
e https://www.snap4city.org/download/video/ClientSideBusinessLogic-WidgetManual.pdf

* On line cases and documentation:
— https://www.snap4city.org/108
— https://www.snap4city.org/78
— https://www.snap4city.org/426
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¢ SNAP/ciry

Snap4City Platform

Technical Overview

From: DINFO dept of University of Florence, with its

DISIT Lab, Https://www.disit.org with its Snap4cCity solution
Snap4City:

*  Web page: Https://'www.snapdcity.org

*  https://twitter.com/snapdcity

«  https:/fwww.facebook com/shapdcity

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

o Phone: +39-335-5668674

o Linkedin: https wlinkedin.com/in/paoclo-nesi-249bas1/
o Twitter: htt
o FaceBook: http:

er.com/paoclonesi

w.facebook.com/paolo.nesi2

¢“SNAP/ciry
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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-

PlatformOverview.pdf
» https://www.snapd r_t\«- org
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»  https://www.youtube.com/channel/UCtACOIEbNba8f2-udvandg

Coaordinator: Paolo MNesi, Paclo nesi@unifi.it
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DINFO dept of University of Florence,
Via 5. Marta 3, 50139, Firenze, ltaly
Phone +39-3135-34A8474
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Snap4City:
FIWARE powered smart app
builder for sentient cities

sy v | DINFO | DISIT
IRENZE | B, | S

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

Installations

DISIT Lab, DINFO: Department of Information Engineering
Universita degli Studi di Firenze - School of Engineering

Via S. Marta, 3 - 50139 Firenze, ITALY
https://www.disit.org

www.snap4city.org

Email: snap4city@disit.org

Office: +39-055-2758-515/ 517
Cell: +39-335-566-86-74
Fax.: +39-055-2758570
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