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Simplifying the development and integration of verticals
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Data Driven Decision Support

WACROLOTTO

* Decision Support system
* Assessment / Strategies

* Data Rendering, visual
analytics

* Data Processing

* Data aggregation, Storage,
indexing
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Challenges vs Technolog

e DSS, Decision Support Systems, with multiple objectives:

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

e provide the decision-making process with simulation tools integrated with
short-, long- and very long-term prediction algorithms
- what-if analysis
e Analyze incipient events to cope with events;
e analyze future situations for structural planning.
e Opportunities and needs = — =
e exploit huge amounts of heterogeneous data (Big Data) that come from | - _— ek e
the territory, from the structures and services of the city and from the T e
stakeholders;

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

= citizens as a tool for illustrating and discussing possible solutions s
and development plans with them. e
Snap4City (C), May 2023
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* Digital Twin
— Connected with real systems

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

— Integration: Al/XAl techniques, simulations,
users’ needs, etc.
e Utility to
— Experiment via simulations and analysis by
case
* Reduction of costs to experiments new solutions
* Share the possibilities with city users
— Virtual Representation

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

— Who

» Discussion with city users, decision makers
* Support: decision makers, proposers of solutions

Snap4City (C), May 2023 5
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Global Digital Twin T
=T “ 3D representation of the city with...

e geomorphological, hydrogeological aspects,

e private and public transport networks,

e \aste recovery systems,

e weather conditions, climate and microclimate,

e events, emergencies, ..., parking, sharing, ...

e tourist and city user flows, origin destination matrices,

e commercial activities, urban decorum, public lighting,

e green areas, cleanliness, safety on the road and in pedestrian areas,

e places for entertainment events, cultural activities, attraction and

aggregation points of the city,
~ T Complex and heterogeneous information, structured and
,,,,, unstructured, historical series and in real time data, public/private and
; ' sensitive data for security aspects.

o -2 Reuse of legacy systems

GIS (Geographical Information System),

ITS (Intelligent Transportation System),

AVM (Automatic vehicle monitoring),

from 10T (Internet of Thing) systems and networks.
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The Local Digital Twin
o Digital Twin: ‘

o From a single sub-system (Local Digital Twin) to
o Awhole city or apart of it (Global Digital Twin)
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o To model various data kind and to keep them connected to each other ad
to its counterparts in physical world:

e a building with its BIM (Building Information Modeling) model -
with details of the floors, plumbing, electrical subsystems, services, 1
construction materials, etc.; |

[ 05
e control systems with their real-time data (data from the 1oT world):
boilers, air conditioners, electrical systems, sensors, network
connection, etc.;

e events and the evolution of their status;
e functional and structural aspects;

e How they are used;

e microclimatic aspects,
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https.//www.Snap4City.org

* 11 running installations in Europe

e Toscana, Pisa, Sweden, ISPRA, Snap4.eu,

Snap4.city.org, Greece, Merano, ...

o Altair, Italmatic, Sweden, Romania,

* 16 projects, 12 pilots on 10 Countries

>40 cities/area

 Widest MULTI-tenant deploy has

19 Organizations / tenant

> 8000 users on

> 1600 Dashboards

> 16 mobile Apps

> 2.1 Million of structured data per day
> 520 |loT Applications/node-RED

> 700 web pages with training

> 70 videos, training videos

Main Organizations/areas
¢ Antwerp area (Be)

* Bologna () gﬂvw
¢ (Capelon (Sweden: Vasteras, Eskilstuna, Karlstad)\&
¢ DISIT demo (multiple) \\,W.A/

¢ Dubrovnik, Croatia

* Firenze area (|

¢ Garda Lake area (l)

* Greece (Gr)

* Helsinki area (Fin)

* Livorno area (I

* Lonato del Garda (l)

* Modena ()

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

* Pisa area (I

¢ Pistoia (I

* Pont du Gard, Occitanie (Fr)
* Prato (l)

* Roma (l)

* Santiago de Compostela (S)
* Sardegna Region (1)

* Siena (l)

* SmartBed (multiple) J
* Toscana Region (I), SM /
* Valencia (S) A
* Venezia area (| L
* WestGreece area (Gr)
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e |oT Device Models

* GIS, maps, orthomaps, WFS/WMS, -
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* Satellite data, .. & L ‘ 7
* traffic flow, typical trends, .. 3% > | > >
* trajectories, events, Workflow, .. ez - e PR
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Standards and Interoperability (9/2022) ’“"*s"“"

Compliant with: Bereus

* 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, ....

* 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, ETS, .. https://www.shap4city.orq/65

e Social:Twitter, FaceBook, Telegram, ..

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

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

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

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

SERL, | UNIVERSITA
, DEGLI STUDI ,ﬁ!ﬂﬁp

2

% | FIRENZE

SSSSSSSSSSSSSSSSSS
NNNNNNNNNNNNNNNNNNNN
DELL'INFORMAZIONE | TECHNOLOGIES LAB


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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@ user-analisi-v2-0.xlsx

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

@ users-analysis.xlsx
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Expert System semantic queries ~ ®%

* via:

* Smart City API
for
Apps and third
party

* MicroServices
data driven
develop via
visual language
Node-RED
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https://www.snap4city.org/19

Almost no coding platform

* loT App Visual
Programming, no
coding

* Data transformation
* Integration

Data ingestion
Business logic

* MicroServices data
driven develop via
visual language
Node-RED

Snap4City (C), May 2023
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Fast to realize reliable & secure Solutions €*SNAP/cry

* Via Snap4City tools
 Dashboard Wizard

 Dashboard Builder
* Data/Visual Analytic

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

Snap4City (C), May 2023
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New styles/themes can be developed by
specializing a few files from open source

https://www.snap4city.org/793
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3D MULTI DATA MAP - DIGITAL TW
FIRENZE - NEWGUI
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Snap4City User Engagement - Newgui

Users Interests
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2 2k . , , _ -
Why to build a Dig
They increase the level of confidence in the perception

and understanding of the system by providing various

types of information in the same view:
— The physical model is not able to provide integrated information in
an immediate way, some are not easily accessible or
perceivable/visible

A

situation that will arise in the future contextually /

Cc SNAP4<:|TV =

realistic and at low cost. The impact of the renovations

on.
— road traffic
— Noise, NOX, CO2, etc. Particle distribution
— Offer of public transport, - citizens
Visions are an aid tool for:

— Complexity management
— Understanding and consultation

4m Q@

DIDA DATA 2 - NEWGUI

=)o

Snap4City (C), May 2023
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—_— Fast
po Mobility
Weight & Government
Average Services
Slow
Mobility H—
Food & Avera
Services T =
5
Economy 5° Housing
g Culture
Environment and
Cults
Entertaln Educallon

“ 1o T

99" percen

WHOguidelines

tile

PM One day 25 pg/m* (¥)
(3 days/year)
oM Calend T 06, 25 pefm? The target value has become a 10 ugiir®
2B alendaryear argetvalue, 25 pg/m limit value since 1 January 2015 Hg/m
PM - Not to be exceeded on more 99" percentile
One day Limit value, 50 pug/m? han 35 d 50 pg/m?® (*)
than ays per year. (3 daysfyear)
PM,, Calendar year Limit value, 40 pg/m?®  (*) 20 pg/m?
) Not to be exceeded on more
©. Maximum daily Targetvalue, 120 pg/m* than 25 days per year, averaged | 100 pg/m?®
? 8-hour mean it ' He Vs peryear, 8 g
over three years
Not to be exceeded more than
INO. [o] hi imi 3 (% 3 (*
), ne hour Limitvalue, 200 pg/m?® (*} 18 times a calendar year 200 pg/m* (*)
NO, Calendar year Limit value, 40 pg/m* 40 pg/m®

Indicat

o CUSNAP4CITY

0]

United Nations Sustainable
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

SUMI

ISO indicators
ISTAT
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e Smart City, control room - T e W | 5 =
g e N o et S

e Green Deal, smart light, .. s st o o

e Environment, pollutant, .. = ’

e Mobility and transport

e Tourism and People

e Energy, Industry

Predicting City Areas Crowd level

e Social Media wiAibased | characterizing Users' Behaviors

0 .

| eYSNAP/ciry

395

mmm utimomese  ulimomese  ultimi7glori  ultimi7 glomi

NN N . .
‘ G0y N\ feobggreme 4
9 9% W ehmeri pucci
B Y :
_ %

e Big Data
e Artificial Intelligence
e Public and private data

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGMERIA
DELLINFORMAZIONE

w0 PUblications http //www d|5|t org/5487

TECHMOLOGIES LAB g 5
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600D HEALTH QUALITY e 15 Minute City Index:

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

* Monitoring and Prediction of energy () NDUSTRY BTN * Industry 4.0 integrated solutions
consumption R

* Decisions Support Systems
¢ St|mU|at|ng: Bike Shanng, e'b|kes, & *  Process Optimization' control

car charge, etc. . .
g€, * Predictive maintenance

rﬂ - * SmartCity infrastructure: monitoring and business intelligence tools for decision
f“:‘L MMUNTTES resilience, long terms predictions COHMPIION makers
e Effective and Low cost smart solutions Reduction production costs
e  \What-if ana'ysis’ Simulations m Monitoring resource consumption
"~ + Origin Destination matrices computation Optimization of Waste Collection

1 ggm;f itoring and Predicting: NOZ, NOX, CO2, 1 ﬁ-ﬁ%‘f.ﬂé’ﬁé’“ Shorteni.ng j.ustice time .
c flow, pollutant, landslide, waste, etc INSTITUTIONS Anonymization and indexing legal docs.
c flow reconstruction e Prediction of mediation proneness
and vs Offer of Mobility analysis = Ethical Explainable Artificial Intelligence

Snap4City (C), May 2023
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S\OREy
/

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

Come
Using the Open Data: /
We developed a data analytic tool based on = I AN gigna Mg
municipal and national open data to assess 15’;‘:" SOT— f
. A o b Lastea a Signa
services adequacy for people living in each 15 ,4ex i
minutes areas of the city. | [ Critical 3
§ Insufficient
Good public Satisfactory Rinald
. ) Fairly good N
transport services: B Good o 1=
GIRP U I | i gt
line, train stations, Th.e tool .supports t.he becomlr!g of a 1?- = 5/’5_‘5\\5 -
cycle paths Minute city evaluating the service level in b X 3/ 3 X
various domains. o R - il

Services
|
Careggi/Rifredi is a relevant district in AV
% s Econom “  Housin
Florence because of hosting the main S N/ 7 ’
Florence/Tuscany hospitals Careggi and s -
Meyer, but also university headquarters Entertain. _
Social Security
and many other workplaces. £
A \ 1SMin Indexes 4 Max Value Suff. value

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==
Snap4cCity (C), May 2023 27
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Ciao roottooladmint

Tue 3 May 20:14:59

«  # of Inhabitants
Green factor

Civil factor

Industrialization
factor
Environment
Index

15Min Economy
Index

15Min Housing
Index

° 15Min Health
Index
o 15Min Food Index

15Min Education
Index

o 15Min Slow Mob
Index

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

https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQxMg==
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ttps //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 - Al . . .
. Scenario: Snap4Home, how to exploit Snap4City solution on home automation Data Analytlc. Origin Destination Matrices,

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

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

:: 4, CITY
o

«'Pﬁm_

B‘M

. Scenario: Vehicle Monitoring via OBD2 Antwerp and Helsinki

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

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

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

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

. Scenario: Antwerp Pilot on Environmental Data

. Scenario: Helsinki Pilot on Environmental Data

. Scenario: Firenze Smart City Control Room

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

. Scenario: Helsinki Pilot on User Behaviour

. Scenario: Antwerp Pilot on User Behaviour Snap4City (C), May 2023



https://www.snap4city.org/drupal/node/684
https://www.snap4city.org/drupal/node/671
https://www.snap4city.org/drupal/node/668
https://www.snap4city.org/drupal/node/664
https://www.snap4city.org/drupal/node/657
https://www.snap4city.org/drupal/node/642
https://www.snap4city.org/drupal/node/628
https://www.snap4city.org/drupal/node/629
https://www.snap4city.org/drupal/node/621
https://www.snap4city.org/drupal/node/620
https://www.snap4city.org/drupal/node/597
https://www.snap4city.org/drupal/node/617
https://www.snap4city.org/drupal/node/555
https://www.snap4city.org/drupal/node/548
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/544
https://www.snap4city.org/drupal/node/543
https://www.snap4city.org/drupal/node/524
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/drupal/node/554
https://www.snap4city.org/4

CYSNADP ity
Control Room

Snap4City (C), May 2023



Mobility and Environment What-\E Analysis [ e

This dashboad contains data derived from actual sensors and predictive values under valldation Wed 20 Nov \SSA30
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Smart City ContrO, Room COMUNE DI r"*SNy
: \ FIRENZE
Florence Metropolitan City

e Multiple Domain Data Nelet, SIS RS0

* Thousands of Open/Private data, POI, |OT, etc. Em—

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

* AND: environment, civil protection, gov KPI, cov|d 19, [ e
social & social med|a people flow, tourism, energy, - (S e (i e i
culture,

* Multiple dash/tool Levels & Decision Makers

e Real Time monitoring, Alerting, quality assess.

* Predictions, KPI, DSS, what- |fanaly5|s*
* Historical and Real Time data
* Billions of Data
* Services Exploited on:
* Multiple Levels, Mobile Apps, API :

Since 2017

Snap4City (C) May 2023
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*  Mobility: * Social:
* Smart City Control Room « quality of public transportation service e smart benches
« Dashboards and Services (mea.n delay on bus-stops) *  Twitter monitoring, Sentiment analysis,
* public transport operators schedule and NLP text
* Mobile App: Firenze Where What paths, routing, multimodal routing e TV camera streams
Total Traffic Count per hour for Firenze  .,& * traffic flow reconstruction * People Flows:
- e : * Smart parking: predictions *  Wi-Fi, people flow
- CIRAT R —rorrerr * Accidents and events, Log, heatmaps * Origin destination matrices
hindd * Environment: ——— *  GOvernmental and Communications:
« smartirrigators L s *  KPI of the City
o * smart waste \ * Digital Signage
* Sensors: PM10. PM2.5,..... e * Civil protection, Resilience (Resolute)
* Heatmaps: PM10, PM2.5, .... "2 "% | «  Tourism and Culture:
«  NOX predictions e T8 «  POI, etc.
* Energy: Analysis:
* recharging stations (fast and reg.) R

what-if routing, scenarios,

e tEonhp et ErsiBmanginio) » traffic flow, environmental predictions

~ smart light, street lights
e Weather

TPL
N 14 57 21 B oo

S . e Forecast and actual

R N

Citizens Engagement
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Firenze - 6 linee

2000 5. Nov. 04:00 08:00 1200 1600

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

to del ritardo medio sulle corse attive nei 5 minuti - linea 23 (in Sec) (<}

FLvyl
WIAAT

mento del ritardo medio sulle corse attive nei 5 minuti- linea 17 (in Sec) ° i

Valutazione Trasporto Pubblico

2000 5. Nov 0400 08:00

User: roottooladmini, Org: DISIT
Role: RootAdmin, Level: 7

Node-RED

v input
My Snap4City.org
inject
Dashboards
- tch
My Dashboards in All Org. o
Dashboards of My Organization status
My Dashboards in My Organization link
Notificator matt
Data Inspector
http
My Data, KPI, POI
websocket
10T Applications
tcp
10T Directory and Devices ¥
Knowledge and Maps ¥ 12
Micro Appli ns BT
External Services ¥ amap
Data Set Manager: Data Gate amqp2
Resource Manager: Process Loader +
stomp
Development Tools ~
v output

Management ¥

Tue 5 Nov 17:49:00

1200 16:00

timestamp U

7

Value of my Tempo_medio_linea6

Y7/

Value of my Tempo_medio_linea13

(L

Value of my Tempo_medio_lineat7

7/

Value of my Tempo_medio_linea23

& Value of my Tempo_medio_linea31

Value of my Tempo_medio_linea3s

"

BusLinesWaitTimeToDash

Flow 1

—_— Save on Tempo_medioatiesa_linea6
_ Save on Tempo_medioatiesa_lineal3
\
_ Save on Tempo_medioattesa_lineal7
_ Save on Tempo_medioattesa_linea23

_ Save on Tempo_medioattesa_linea31

— Save on Tempo_medioattesa_linea3s

SNAP/crry

——

msg.payload




DO

D000DHDIISS D

L

-
-

@

snapd

3D Map Global Digital Twin -Newgui2

WP A sapett

arce
VP e (e

Thu 25 May 17:54:20 @

Traffic

=9 u}’
> M

Wa e |fenas v ) e
A SSeh SR

=N -
‘\\\*&\\\ S
S
-t ™
v

S ».

S,
s -

10
I I I
18:00 le:m 25. May IS!“ ﬁ!ﬂ os!m ‘Iﬁlﬂl 15:00

1 11°C

18:00 20:00 22:00 04:00 06:00 08:00 10:00
pAGityete), May 2023 BE Q Cerca B SO YT "D E s A ORMS g AN

17:54

2 5/05/20432




UNIVERSITA
UNIVERSITA | DINFO | DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F l RE N Z E INGEGNERIA AND INTERNET
DELLINFORMAZIONE TECHNOLOGIES LAB

o

B 1 b

¢“SNAP/ciry

£
\

\\\\\\\\\\&/ o

DCULUS :

\

CEED 6 © @b Gib GD 6 €

»




(t‘»

- JSNAP/

/

=
.-|_" e
i [TTTT
Ij -
==
ol — —
S —

(=TT e

= gl RTS

47



¥ SnapACity x +
€ c

% Bookmarks |§ Calcio: ultime news...

Snap4City

Switch To New Layout (Beta)

User: nicolaroot, Org: DISIT
Role: RootAdmin, Level: 7

My Snap4City.org

Tour Again

www.snapé4solutions.org

Hyyakh—F

Dashboards (Public)

My Dashboards in All Org.

Dashboards of My Organization

My Dashboards in My Organization

My Data Dashboard Dev Kibana

My Data Dashboard Kibana

Extra Dashboard Widgets «

Notificator

Data Management, HLT ~

Knowledge and Maps ~

Processing Logics/IOT App ¥

Entity Directory and Devices ¥

Resource Manager «

Development Tools +

Management

Decision Support Systems v

B Deployand Installation +

1 10°
e 'UC

DAldlokD

Diffusioni in diretta,...

8 snap4city.org/dashboardSmartCity/management/iframeApp.php?linkUrl=https://www.snap4city.org/drupal&linkld =snap4cityPortalLink&pageTitle=www.snap4city.org&fromSubmenu=false

R La Repubblica.it - H... Corriere dello Sportit == TIM Mail | Tim.it, |E.. ™ Gmail @ YouTube 9 Maps & Telecom ltalia ROU... @ Firenze Traffic Flow @ Snap4Altair

WWW.shap4city.org

Home Howand WhyToUseit v Tools =

HOW ARE YOU GOING

TO BUILD THE FUTURE?

Snap4cCity: a framework for rapid implementation of Decision Support
Systems and Smart Applications.

ity: Smart aNalytic APp builder for sentient Cities and 10T

Snap4City: Smart aNalytic APp builder for sentient Cities and IOT

You can't delete this newsletter because it has not been sent to all its subscribers.

& smaven S

'%nizafiqins

-

WHAT IS
Snap4City

for Cities
1° Place award to

5 ¢“SNAP‘cry
SMARTCITY P o] B & oo

EXPO WORLD CONGRESS

15 - 17 NOVEMBER 2022
BARCELONA & ONLINE

~ -7 " Innovations Interoperability

T T

SELECT

- Sensy 7. — —

LivingLab Smart City AP

I0T Devices 10T Applications Data Analytics Dashboards

Installations What Peoplesay Mobile Apps
B B = ¢¥SNAPLciry on

Q Cerca Sy

INDUSTRY 4.0
DB M5 §

{

- ) & w X s L Ai

@ dashboard/iotapp/...

2 % & @ W

-‘?( ilCorSaRoNeRo.link...

Tutorials and Videos v

Username: nicolaroot

Search

All organization

Powered by
www.kmd4city.org

& rware

e r"“

Node-RED

00 :

»




c

% Bookmarks

ent System X \7) Nuova s
8 snapdcity.org/dashboardSmartCit

cheda

X +
findex.php?iddasboard=MzgONA==
§ | Caicio: ultime news.. ™8 Diffusioni in diretta

R LaRepubblicait - H

@ Corriere dello Sportit == TIM Mail | Tim.it |[E.. ™ Gmail @ YouTube @ Maps G

-

N
Telecom ltalia ROU... @ Firenze Traffic Flow

\/

O

2 Y
@ SnapdAltair
Airport Building 1

5 W
@ dashboard/iota

iotapp/

<

» 00

ilCorSaRoNeRo.link...

A

Airport Heatmap dash

][]

o | Bn

A

Thu 25 May 18:16:222
Terminal Heatmap
Sensor Data (am)
=
windGust temperature
5
20 3 | ]
B "
2" +
f,s \ NN N NN AR AP
\ \\ , T o 3 | e [ - --u—.
5107 | 35 =03
@ T\ |” 5¢}
26 '\ 86 hum
20 /
\
\/ Time Trend Chart
windDirection
Sensor_TOS926 @ Sensor_TOSBT
Sensor_TOSI0S& Sensor_TOS1205 No data
¥ Sensor_TOSI2I15
Privacy Policy Cookies Policy Terms and Conditions Contact us

C'SNAPdcy 5

o,



NS UNIVERSITA ) ) "'N!ﬂ
S | prosn | DINFO | DISIT interres M A¥1S 4 CYSNAPNwsTY =5
wil% | FIRENZE | B o | RENGESS e /Mediterranean o A ]

COMMUMNICATIONS

() HERIT-DATA

a f’rom EIIJ—’ ff Arm 1

Lamera

A view and data




UNIVERSITA *'
DEGLI STUDI Dnlnﬂmfouo EBR!B§E!;!;TEMS é SN A p4|NDUSTRY
FIRENZE | 08\ S kmazione | TECHNOLOGIES LaB

https://www.snap4city.org/dashboardSmartCity/view/Gea.php?iddasboard=MzM3Ng==

' sNAPAcrTy Detection BOX Snap4Thermal PV Firenze Thu30 Mar23:55:16 @@

Time Trend Comparison 4m (<]
15k
10k
=
5k
o
7. Mar 14, Mar 21. Mar 28. Mar 4. Apr 11. Apr 18. Apr 25. Apr 2. May 9. May 16. May 23. May 30. May 6. Jun

detcounthourcam - Count (51) 4 detcounthourcam2 - Count (52)

Time Trend Comparison 4m L]

200k

150k

*= 100k

50k

o
7. Mar 14. Mar 21. Mar 28, Mar 4. Apr 11. Apr 18. Apr 25. Apr 2. May 9. May 16. May 23. May 30. May 6. Jun

detcountdaycam1 - Count (51) # detcountdaycam2 - Count (52)

=2 My Profile

Privacy Policy  Cookies Policy  Terms and Conditions  Contact us a@? B
HI I'\)’I

|omee | Bt CsNAPAay S



https://www.snap4city.org/dashboardSmartCity/view/Gea.php?iddasboard=MzM3Ng==

User Behavior Analysis
SN 1 . .

piaaaq

IEEEEREEE

Y SNAP/arry

P

'''''''''
IS

SEFTISSS
P IFTT2
T S

>N

wwwwww
S T TS
LEILT LS L LS N
PP AR R PSR-y
‘‘‘‘‘

Piazza
Signoria

-

\\\\\\\

& E < 4

tazione vs Santa
Maria Novella

e,

[

/) 4

S
.-1’. \‘_ 1
\ % :
* W
»

here t

hey

go ahead

-

53






Mobility and Transport ""*SNAv
Traffic Flow Analysis SR

Multiple Domain Data ;
* Traffic Flow sensors, city structure, > : {
weather Traffic Flow Monitorin - Firenze - Cloned2 L |
* Decision Makers Multiple Locations|—  ~  =-—" =
* Real time Monitoring, predictions
* Traffic Flow Predictions, P ' : |

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

e Historical and Real Time data 35

* Services Exploited on:
e Dashboards, Mobile App
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Derived information

* Trajectories

* Hot Places by click and by move
e Origin destination matrices
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* Most interested POI

* Delegation and relationships

* Accesses to Dashboards

* GPS Positions
e Selections on menus =
* Views of POI |
e Access to Dashboards
* searched information s ]
* Routing
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Ranks, votes 22  Cumulated Scores from Actions
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* Requested information
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e
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* Images
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Produced information
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HELP US m
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[ [

| ALERT

You Parked In A Residential Zone
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[13ch & N RAEL
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Closer | Latest Expiring

EVENT today m

[FF) “Gustav Klimt Experience” At MUSEO DIOCESANO DI
SANTQ 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 m

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

Can confirm that you LIVE around VIA TRIPOLI?

[ ]
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AND INTERNET
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© Assistant 4 Results
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Yes | No
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706

Inform

Air Quality forecast is not very nice
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parking zone

The Road cleaning is this night
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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
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context
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People Monitoring on Pub Services © ’*’s"“v
DIGIPOLIS Antwerp JLIELIE —

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

 Multiple Levels & Decision Makers
* Business Intelligence Dashboards

* People flow, OD flows
e Detection of critical conditions g

e 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

Finish | 530 |pm :

eeeeeeeee

Snap4cCity (C), May 2023



BYA

| - - Y - *
. = = . . 0 [ ) ,/
e — PRnE = SNAP/crry &
i) Rl
3 § o — _.—J s malite s, .ﬂ\..-/‘L _.-m_./]_f‘ b 72 o
IBo0 ToGen OROD 120 N5ep GO0 00 T25ep  OROD WO L5 T mbe 55 0 5ep 1 sep - - e or A erp
p 160 'Y o ol LR S
_'_'__,_I—'_'_'_.-._.-] i t i, 3 A / son
1157 g T T — 15 . f’J'\ Sad, A i | e / i Ll aEs
24 Sep 25 5ep 20 Sep Il sep 20.5ep 9 Sep 30 Sep T S=p 18 Sep 1 Sep 20, mp 5 S j_‘” - . =il “r/ Fl.oﬂ
[ icomancn 10 ez o 00 oo e Sall - # ot - = ASS
" &30 m > S T“ ¥ B 1 s
17 - s 295 /] A PubieTransoo :"ﬁ\,/ \ von
— _A _//_—_] —— | q ‘ P i e oo
;. 7005 o6 o ] a0 o 1 " Car % Sep }_ ﬁ m < 'w';lh ”""i" \ < ‘f T : :;
7 _y.. Mo _Aa"u. I.J»L h, 13 LA A A — s BN | 2
Sep 28 Sep 3 Sep & S 1" B G 9, Origin Dest. Matrix '%-»'—ﬁy “ ‘-1" ; 3 Deurne B
A Typical Trajectories Sy 7 \ ( e ,j E‘“ =
4 59 - umentati 4 2 {. [jm \’W‘ i Borsbeek ;:T
M _I"Uh.f\q..,'_ o <  fbaperse A\ ¢ - - —
A tap BT 25 Sap 2% 5ap ns % F ':‘""f"»_ ! et 3
] — 2 g Loaflel Map esta  OpenStrestiap conbulom, CC-BY-SA imagery @ Magnox.
. 30 . ) N via DA i

&0

scpuaos- g oot Gl Fcpoansaet i & o

” LS //WU\»PE

5 : My L sk vanp Ap st
9 b\w ﬂ/\n *» W

2000 30500 D400 %00 St0 0400 080 1200 %00

T & o

M A A

=] 1200

Saturdiay. Se9 26, 21:22

13 o i | 1||I\,\,AN-f ~ MMWNJ\(\;‘
: m_;)ﬂ*f——mmkﬁk | W\‘w — Mju\“ EJ S — '

s4cpaxantT] - 4de verdieping, uitgang

. \m - MWUM

2000 30.Sep 0400 t|oo L

[ ponede ol

00 1600

11dpPaCIly (L], Tvidy ZUZO




Vol BT
Ly

UNIVERSITA >

DEGLI STUDI Qa!lﬂmfmo EBR!B§E! lTEMS y % ] J

FIRENZE | S5 .co | SENGREL Ve CITY ezt
.“é’l’/

{ Schilde 1
o (1| Tnii2 X
20:00 23.5ep 0400 0800 1200 16:00 = Wieoem ; ¢
Melsele_ i N A
Hevaren rgmmn g — Oclegem . A
Deurne | { { 34 |
¢ N | E313 S
50 Wommelgem L1 7
A 1] ot LSS N I
Y - H >
* . ' /Borsbeek ! 5 hﬁ\“"sw
0 o TS Ransy 7 |
17.5ep 18.5ep 19.Sep 20.5ep 21.sep 22 Sep 23.5ep / S8 \
PAXCounter Antwerp Control
User: roottooladmin, Org: DISIT a =
FoeR . Level [— stcpaxantos stcpaxanti stcpaxant20 scpaxantos scpaxantos sacpaxanto? sacpaxanto7 stcpmaantis [P [ 4

Locour

Begin 3:00

https:igithub. comleybermanS4/ESP32-Pekcounter

(oENEEE

DN imesirg | ——  vpay orr
a0 Q) tmestams { ——  oispiay on
e O

websacket

OFF ADR for mobi’ R4

L}
1
&
oy
i‘}
3
b
n

o~ =

0 3
= :—_"Hemff(sem ‘.
S \

¢

ik

FiniSh 5 : 30 Activate ; }» Bazel
'

Cumulative Mode Active from 2019-

Lo

ected to we:dashboard kméciy org-3080isenver

O e snanrange
[ e worage
> 7 oo

i

09-23T03:00:00.000Z and 2019-09- Device in Cumulative 20

CUMULATIVE MODE OFF 23T05:30:00.000Z Mode OFF
E 20:00

1]

@B e
Rl T N

~ output

Privacy Policy ~ Cookies Policy

Antwerp

o

& D ] > " starl Cumulafive cc ¢
§ [

o response .

e g m " acivale eyclic cour

[ ===}

2

payload every 5 mi

{11

f—

@
g

request config fron 3

[

Snap4City (C), May 2023 67



N

B8 \.«\k\ .

1 [CIA

M|

A/w



T

¢“SNAP/cry

Snap4Altair Decision Support
supervision and control, Industry 4.0

* Multiple Domain Data

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

* Cost of energy, Orders, —— o ——

 Production Parameters w W*m

* Maintenance data T
* Multiple Levels & Decision Makers

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

e Historical and Real Time data
e Billions of Data

 Services Exploited on: =

 Multiple Levels,
Mobile Apps, API

e Since 2020

Snap4City (C), May 2023
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* Mobility and Transport
» Users Behaviour analysis
* Environment and Weather analysis

 Management and strategies
— Early Warning, What-If analysis
—Resilience and Risks Analysis
— Semantic Reasoning

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

Snap4City (C), May 2023

DATA ANALYTICS S22
ARTIFICIAL INTELIGENCE
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rg/download/video/DPL

SNAP4SOLU.pdf
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Big Data Analytics + Artificial Intelligence c*SNAPlcrry

* Decision support Al & XAl:
* Early warning, City Indexes, etc. * RF, XGBoost, BRNN, RNN, SVR,
 What-IF analysis (simulation + Al + DNN, LSTM, CNN-LSTM,
data) Autoencoders, ...
¢ PreSC:‘lCtlonz ; 2 * Clustering: K-means, K-
* Short and Long terms predictive :
e Medoid, ... -
* traffic, parklngl, p%orl)lc(je ﬂOV\I/\IOZ * XAl: Shap, variations,
mamtenance dana sliaing, H -
* 3D Flow prediction: Pollutant (NOX, comPUtatlonal PSS,
NO2, ... * Heatmaps, ..
* Suggestions and recommendations * trajectories,
* Modeling, simulation, routing e OD matrices,
* Traffic Flow reconstruction e Typical Time Trends, etc.

e Constrained Routing
https://www.snap4city.org/download/video/course2020/da/S

nap4City-4th-slot-Data-Analytic-v4-6.pdf
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¢“SNAP/cry

What don’t
| know?
What Cognitive/Self
should we Learning Analytics Sentient and

do about it? .
l e active processes
Prescriptive
What will Analytics
happen?

* Big Data Analytics

*  Semantic Computing

* Machine Learning

‘ * Explainable Artificial Intelligence

Ihes Predictive
Why did it Analytics
happen?

What Diagnostic . :
Happened? Deep Lea.rnlng .
pp : * Geo Spatial Reasoning

* Text Analysis, Sentiment Analysis

Descriptive *  What If Analysis
Analytics T * Simulations
\4

* Visual Analytics
* Engagement Analysis

Snap4City (C), May 2023 86



Snap4City Analytics Absor

Decision support systems
Improvement of life quality

Sustainable Solutions
Reduction of costs
Risk Assessment
Resilience

SnapA4City (C), May 2023

Data Analytics

Prepare ¢“SNAP/crry
.
Recover
Adapt : re
damage "'g -

System Modeling
and Simulation

/

Knowledge
Models

Scenarious

Short Term Predictions, .
: » Early Warning
Anomaly Detections

| l

Long Term Predictions,

Disaster Recovery

Anomaly Analysis l
Recommendations & Strategies and
Prescriptions Plans

What-if Analysis Partial gr

Decision Support System, targeting: Quality of Life, KPI, SDG, 15Minindex,...
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o Event planning, via what-if analysis
o Change in the graph structure of the city

\\
N
N
N ° .
[raftic Flow
N /
AN .
Aer\b};or(o Firenze A j
N a
AmerigeVespucci — i

o Impact on the flow of people and vehicles

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

o Immediate reaction to natural events or not

o Everything is ready and updated in real time

o Each view is contextualized in terms of data: descriptive and
prescriptive

o Digital Twin

o More detail in the context integrated data RO uti ng ”»

4

o Greater realism in deductions and representations

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

Snap4City (C), May 2023



UNIVERSITA | IDINIFO | DISIT

DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F l RE N Z E INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

-

Dyamic Routi

NOX
Jg/m3
| K3t
| BB
| EIS
Q

61-

76-
| ES
]
o

e EEEEEZ
Ll
3 SE

..
IR

Snap4City (C), May 2023




UNIVERSITA
DEGLI STUDI DINFO Dl

d & DIPARTIMENTO DI DISTRIBU ED SYSTEMS
F l RE N Z E INGEGNERIA AND INTER!
DELL'INFORMAZIONE TECHNOLOGIES LAB

What-if Analysis on Pub Transport

* Definition of scenarious impact on
 Traffic, Pollutant, parking, public transport, private flows, etc.
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What if analysis: routing, traffic flow, demand vs offer, pollutant, etc. (Simulation + ML)

Traffic flow reconstruction from sensors and other sources (simulation + ML)

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

Public Transportation: Ingestion and modelling of GTFS and Transmodel

* 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.

Routing and multimodal routing (multistop travel planning), constrained routing, dynamic routing

Computing Origin Destination Matrices from different kind of data (analysis)
Computing typical trajectories on the basis of tracks (analysis, ML)

Computing Messages for Connected drive

Slow and Fast Mobility 15 Minute City Indexes (analysis, 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

SnapA4City (C), May 2023
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Traffic and Mobility of people is the key:
\ \ * High costs for society and for people
=% TR * Sources of pollution: NO2, CO2, etc.
* Increased multimodal supply / demand
) * |ncreased complexity of mobility
i f«;: * Impact on quality of life: SDG,
P 2 15MinCitylndex

* |Impact on primary and emergency
services: firefighters, ambulances,
security, freight transport, ..

~ Environmental impact
- e Due to traffic but also to climatic factors

@

Snap4City (C), May 2023
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Information on complex networks
Few measuring points with data over time

31

X

4 (timesteps)

Sa4njeay Jo Jaquinu) 9L

Bi-LSTM

wigeianggio

"Gn“.m,

Cc SNAPicrry S

Towards Sustainable Mobility

Traffic predictions with respect to unforeseen events
Predictions on parking, bike sharing, etc.

60 minutes Cluster1 Bi-LSTM

bikes_available

e, lceo
‘GRALheatmap
% \ Heatmap Controls:
NN\ Max Opacity: ¢

—
A\ -m 2020-12-26 15:00:00
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¢VSNAPlcy i

ds Sustainable Mobility

2 e mﬁ“_ * 15 Minute City Index:

15 MINUTI INDEX BOLOGNA CITTA
METROPOLITANA - NEWGUI

— 13 different subindexes

Tue 3 May 20:14:59

* Monitoring and Prediction of energy
consumption

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

Industry 4.0 integrated solutions
Decisions Support Systems
Process optimization

Predictive maintenance

Monitoring resource consumption,

business intelligence tools for
decision makers

Reduction production costs

~*  Smart City infrastructure: monitoring
and resilience

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

Monitoring and Predictions for 16 PEACE, JUSTICE

13 e ANDSTRONG

e — NO2, NOX, CO2, Traffic flow, WSTITUTIONS
pollutant, landslide, etc. o

Shortening justice time sinsiowtics - G
Prediction of mediation proneness / e

Ethical Explainable Artificial Intelligence

— Traffic flow reconstruction

ji| 15Min Index Castga aSigna
Index 7
Critical =
Insufficient
Satisfactory Rinald
Fairly good & f
M Good

Analysis of slow and fast mobility conditions
to provide suggestions to operators

N | TR
AR = R ==

Profile

Oan
‘ —T e Ositren
™~ ‘ / s o
\ €7t 3 O student

@ tourist

Hour
Qoo Oot

Ooz Oos
Qos Oos
Oos Oor

Oos Oog

. = Ot @n
n o o P . O On
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Artificial Intelligence
Classification

O O
O O
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ACTION

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

o= s ; / Q INPUT Convld + Max Pooling 6 BI-LLSTMs layers FullyConnected
= o9 2= ; ~
T 9 16
g “"‘”:,9 8 B @ i I’4..|‘l"l‘ i \t"\. | Wi -'}" """I""..TI“L '\ -
2 G T . =7 =| | £99999
S el e o o us o3 S| & & 2 s
' 5 \ ‘9 I" - ®« | 7 | e e s & 4 @
- e | (999893
Urban data: RF CONV-BI-LSTM -
hd Date'tlme — XG BOOST 3000 A
* Traffic DNN - |
e Temporal LSTM £ 2000 |
* Seasonality BI-LSTM £ oo
e Mtian Autoepcoder BI-LSTM —
e Weather — Attention CONV-LSTM
CONV-BI-LSTM =01
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* Making decision on mobility

and transport solutions =2 T s
what if analysis
* Controlling pollution
* Dynamic Routing for
S >

Firebrigade, Ambulances,
general public

heropoct ze
qerop(\‘%i\rren &

13 foron

<

* Planning Public

Transportation routing
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5NQ==
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would arrive to surely Park |

Artificial Intelligence
Predictions

Cat: o an =
or;g Features Description of features variable
Free parking Real number of available slots recorded
= slots every 15 minutes
= Time Hours and minutes
= Month Month of the year (1-12)
f Day Day of the month (1-31)
=d‘.:;) Day week Day of the week (0-6)
“= Weekend O for working days. 1 else
E Previous Difference between the number of free
g observation's spaces at time { and number of free R
& difference spaces at time (i — 15 minutes) recorded Parchegglo
E (POD) § in the previous week Stazione
e Subsequent Difference between the number of free Fi
= observation's spaces at time i, and the number of free irenze
M difference spaces at time (i + 15 minutes) recorded
(SOD) in the previous week
Temperature City temperature measured one hour
5 = P earlier than Time (°C)
= P City humidity measured one hour earlier
=
5 % Humidity than Time (%) 4 Parch : »®
= B e . archeggi
= B City rainfall measured one hour earlier
Rainfall .
than Time (1nm)
Average Average speed of vehicles on the road Piti vicini © Piti vicini Q Posti liberi
f] . being closest to the parking. over one-
= Vehicle Speed h -
2 our period (km/h) ——
5 & . Number of vehicles i b 1 tt
j53 passing by closest to Par o St e e S.M.N. feain
% E Vehicle Flow the parking. over one-hour period archeggi . azione Firenz M-N 527 08-0620:00
= Z Average Average of distance between vehicles. 2 Parcheggio auto Previsions
=3 Vehicle Time over one-hour period ®2546m Q263 m 537 08060015 |
= Vehicle Number of vehicles per kilometer, over
Concentration one-hour period

# Parcheggio Stazione Firenze S.M.N.

Andamento Giornaliero

600

[
\
400 ‘

00 02 04

06 08

10 12 14 16

18 20 22

Sabato

. 11 SUSTAINABLE CITIES

CLIMATE
AND COMMUNITIES 1 3 ACTION

97% of precision

A
n
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Al/XAI on: Environment and Weather

* Predictions of pollution conditions for diffusion NOX, PM10, PM2.5, on the basis
of traffic flow, 48 hours
* Long term predictions of European Commission KPIs on
* NO2 average value over the year

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

* Prediction of landslides, 24 hours in advance
» Computation of CO2 on the basis of traffic flows
* each road for each time slot of the day
* Heatmaps production, dense data interpolation 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

SnapACity (C), May 2023 109
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* Prediction Traffic Flow Manager on multlple C|t|es

— NOX Pollutant AN, S @ o e S
diffusion on the "B N ay S c (‘f° =
basis of Traffic -y
Flow (prediction),
weather and 3D

structure
— NO2 progressive ; , Y 4
average (Lon e LT , ' N WS
ge (Long __ =
te rm) R Fireoze e Sl s coniolion

* Project:
— Trafair CEF EC
— Mixed solutions il 13 oo

of Fluidinamics
modeling and Al HEs @

jnlnro‘
\ [\l

- € SNAP4cn’v .,ym
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ona

slides =

Dataset Construction

comues [l 13 fcror 19 o

Previsional Model

Construction

Dataset Model training

And validation

landslide DB

Real Time
data from

Data E

SNAPACit

1 y

Model E %

=) =
g =]
2 2
‘s ‘s
2 2
= -
= =

MaxPooling2D

Advanced APIs

Big Data Model execution
Storage [ Predictipns (@ _Shap Assessment
and KB Data Analytics 10T App

Management

Field: rain,
weather, etc.

Ingestion% EProcesses

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

E. Collini, L. A. I. Palesi, P. Nesi, G. Pantaleo, N. Nocentini and A. Rosi, "
in IEEE Access, doi: 10.1109/ACCESS.2022.3158328.

Explainable Al,"
https://ieeexplore.ieee.org/abstract/document/9732490

Predicting and Understanding Landslide Events with

Snap4City (C), May 2023
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stimating City Local CO2 from Trattic Flow Data

13 forov

e Traffic Flow is one the main

source of CO2 < 5 e
Computing Traffic Flow  Dense estimation of CO2 into ~:,_..,_,‘ 7/5//\ 4/
into €0 sensor area the city is very useful to know PRV e

to target EC’s KPIs e g O\ |

G w.:{iijf“‘ o / N \\_\“"

‘ Computing CO2 on the basis of R Pl i

traffic flow data e NS L)

4 i OV >~

Traffic Flow data CO2 estimation

S. Bilotta, P. Nesi, "Estimating CO2 Emissions from IoT Traffic Flow Sensors and
Reconstruction", Sensors, MDPI, 2022. https://www.mdpi.com/1424-8220/22/9/3382/
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Predicting EC’s KPl on NO2 months in advance

E 2014
s %] 2015
. . . c 70 - 2016
Deep Learning Long Terms Predictions of NO2 S 2017
= i 2018
. S 2019
mean values, From 30 to 180 days in advance HER o i
______ S 40 - 2021
2,
g
. = 2020 values g >
* The features used as input for the £ 10 1
. . e
predictive models are: +30 e e T P g -
//// day of the year
- Month ’’’’’’ — _I_Eﬂ
_ dayoﬂ-heYea r Air Quality Directive WHOguidelines
+gﬂ Pollutant Averaging period 0bjecti\:i:::nltt:::ilo:ature and Comments Concentration Comments
- Noz e 99" percentile
+12 I} PM, One day 25 pg/m® (*) q
- Tmean (3 days/year)
5 The target value has become a N
_ H umidity &‘\: (— +15 I} PM,, Calendar year Targetvalue, 25 pg/m e (e sias 4 ey 205 10 pg/m
? . : Not to be exceeded on more - 99" percentile
_ Wi nd Mea n A% +1ﬂﬂ PM,, One day Limit value, 50 pg/m than 35 days per year. 50 pg/m>® (*) (3 daysiyear)
il NOXDomeStiC PM, Calendar year Limitvalue, 40 pg/m?* (¥} 20 pg/m?
A ‘éb SUSTAINABLE CITIES CLIMATE Maximum daily Not to be exceeded on more
- numberOfVehicles ? M ot [l 13 fonon % rrourmean | ToTEeAMR 120 (anz5 oy per year aversied | 100 g/
t\/
v Notto b ded h
-~ NO2cumuiated ¢ Aﬁé— O
- NO2progresseveMean n & NO, Calendar year Limit value, 40 pg/m’ 40 pg/m?
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AI/XAI on: City Users and Social

* People detection and classification: persona, carts, bikes, etc. (ML, DL)

* people counting and tracking (via thermal cameras, ML, DL)
* People prediction: wifi, mobile, etc.
* People counting via head counting (via thermal cameras, ML, DL)
* People flows prediction and reconstruction, (ML, DL)

* Wi-Fi data, mobile apps data, Mobile Data, etc.
* User engagement and suggestions for sustainable mobility (Rule Based, ML)
e User’s behaviour analysis,

e origin destination matrices, hot places, time schedule, Recency and

frequency, permanence, typical trajectory, etc.

* People flow analysis from PAX Counters and heterogenous data sources

* 15 Minute City Index, etc. (modeling and computability)

SnapA4City (C), May 2023
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* Prediction of
people flows
on the basis
of Wi-Fi data

 Anomaly
detection

* Resolute
H2020

e (Classification
of city areas

= 1S T
bl ]'-:»?z.) ah
DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

’ Wi-Fi based [

‘__,c,mu Bl T araa v Acces o Chrs ovcass Mo ) § A
' Predicting City Areas Crowd level R <
s Ui ; : oo AU AL T
characterizing Users’ Behaviors |/o==a
L2
g\ 2t
9

f Wi-Fi Access Points

Predictive

/Cluster confidey{ce
AP average and confidence,

Actual AP trend for today

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

SnapdCity (C), July 2021
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Figure 5: Comparison among the selected predictive models discussed and presented in
Tables 2 and 3 with respect to the real number of visitors. Both training and validation
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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

standardized PC2 (19.3% explained var.)
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Data Analytics on Snap4City platform _ C-SNAPLary

N Wil [ I
\ @ python e e

Studio

Swagger

Saving /
Sharing
reusing

Creating
MicroServices

Ontoiogy Schema LOG.disit.org
~—_ Knowledge Base, — —~ —
SN— KmaCity  __—1 ~—
Li [: 2 Big Data
s || Swr
) 3% o ) = Facility
— ﬂﬁ EJ 'll>> L

§ !
-3
| ]
! TRERE S
15 I
a ]
Finipife il
1118 [

Using them into
|OT Applications

Smart City APl from Knowledge Base and other tools
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L www.shap4city.org O o=

— Home Howand Why To Useit v Tools = Tutorials and Videos v

www.snapé4solutions.org

Extra Dashboard Widgets v
e : TO BUILD THE FUTURE?
Q o v SnapA4City: a framework for rapid implementation of Decision Support
Systems and Smart Applications.
Processing Logics / IOT App v
e Entity Directory and Devices v snap4City: Sr ! APp builder for sentient Cities and 10T
Login
© e gl Snap4City: Smart aNalytic APp builder for sentient Cities and IOT - :
P Registration
B Development Tools v " — . : y - @ —
Management v WHAT IS ) s;lg"!::,'r?m]: ‘ ; PR . izalig * Request a new password
> . £ 1° Place award to : * Recover your registration
Decision Support Systems v S n a p4C I ty d SNAPAITY : = s e s
Deploy and Installation v gmﬁoﬁj&:l;! Fira Barcelona ' ' ‘ . ‘ | DATA ANALYTICS it : f : Sea rCh
15 - 17 NOVEMEBER 2022 Lilegd s :. 4 - . Bl ARTFICIAL INTELSENGE
BARCELONA & ONLINE . A !
Help and Contacts v » ! e ST . -

‘ Full Training Course
. Videos: Overviews and Tutorials i (Jb} 4 d SNAPACWY on

P\ EUROPEAN OPEN
=R e f Cmnn £, Acbindnn

By - SCIENCE CLOUD H nm( M‘HON : : wf,?,ﬁﬂfgtg’ﬁ,, ﬁ

BUCD B 19 U0 COMESTE Y Snaplulndustry Snap4Home

Privacy Policy Cookies Policy ‘

TECHNICAL OVERVIEW: https://www.snap4city.org/download/video/Snap4City-PlatformOverview.pdf

Development Life Cycle: https:/Mww.snapé4city.org/download/video/Snap4Tech-Development-Life-Cycle.pdf

Client-Side Business Logic Widget Manual: https: //Wwwsnaplomtyorg/downIoadeeo/ChentSldeBusmessLoglc -WidgetManual.pdf
ics, Snap4Solutions: https: g .ora/download/video/DPL_SNAP4SOLU.pdf

\i!i DINFO | DISIT

DEGLI

FIRENZE




t

2022 booklets

e Solutions

. SNAP/
e Data Analytics

https://www.snap4city.org  https://www.snap4city.org/d https://www.snap4city.o
/download/video/DPL SN ownload/video/DPL SNAPA4| re/download/video/DPL
APACITY 2022-v02.pdf NDUSTRY 2022-v03.pdf SNAP4SOLU.pdf
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https://www.snap4city.org/download/video/DPL_SNAP4CITY_2022-v02.pdf
https://www.snap4city.org/download/video/DPL_SNAP4CITY_2022-v02.pdf
https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY_2022-v03.pdf
https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY_2022-v03.pdf
https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY_2022-v03.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf

Overview

¢“SNAP/crry :::1

UNIVERSITA
DEGLI STUDI ugﬁrlnmfmo Ell.“s'rfa'\lELgEQTsvsmMS
FIRENZE | BSSE nzone | EORGISSs Las

1-'.“'

¢“SNAP/crry
Snap4City Platform

Technical Overview

From: DINFO dept of University of Florence, with its

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

*  Web page: Hitps://www.snap4city.org

e https://twitter.com/snapdcity
+  https:/fwww.facebook.com/snapdcity

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

Phone: +39-335-5668674

Linkedin: https://www linkedin.com/in/paclo-nesi-849ba51/
Twitter: https://twitter.com/paclonesi

o FaceBook: https://www facebook.com/paolo.nesi2

8]

0

]

Access Level: Public.
Date: 05-04-2021

Version: 5.3

Snap4City (C), May 2023

* https://www.sna p4city.

rg/drupal/sites/default/f
iles/files/Snap4City-
PlatformOverview.pdf
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https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformOverview.pdf
https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformOverview.pdf

Development

Wosnap

DINFO

. Powered by https://www.snap4city.org/d
~*SNAP/Tech ownload/video/Snap4Tech-
Development-Life-Cycle.pdf

Development Life-Cycle

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

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

/sna
/channel/ UCHAOOPEBNba8f2-udvandg

Coaordinator: Paolo MNesi, Paclo nesi@unifi.it

DISIT Lab, https://www disit org
DINFO dept of University of Florence
Via 5. Marta 3, 50139, Firenze, ltaly
Phone: +39-335-5668674

Access Level: public
Date: 21-10-2022
Version: 1.4

S, |
W | FIRENZE

DIHFO ‘
T e
N -, 1A
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Overview

EFl FIWARE
IMPACT
STORIES

Snap4City:
FIWARE powered smart app
builder for sentient cities

' DINFO \ DISIT

With the contribution of
A | unvis

8 R¥ | DeGLi s

e | FIRENZ

ShapaCity (C), May 2023

* https://fiware-
foundation.medium.com/snap4city-
fiware-powered-smart-app-builder-
for-sentient-cities-acfe24df49d5

* https://www.snap4city.org/drupal/sit

es/default/files/files/FF ImpactStorie
s Snap4City.pdf
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https://www.snap4city.org/577

On Line Training Material (free of charge)

¢“SNAPciry ;}:

Ist part

2nd part

3rd part

4th part

Sth part

6th part

7th part

8th

what

Overview

Dashboards

10T App, IOT Network

Data Analytics

Data Ingestion
processes

System and Deploy
Install

Smart City API:
Web & Mob. App

Design and Develop
Smart Solutions

PDF 2022

Interactive
(2022)

with video
and
animations

'Videol

Wideo?

Wideos3

\Videos

Snap4City (C), May 2023
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DIPARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

UNIVERSITA *
brenrstun | DINFO | DISET :’s

Training Course Snap4City - 2023 Edition

0Q

Snap4City team is organizing the new on-line Training Course on
Snap4City - 2023 edition: “Smart City loT Course from data gathering to
smart applications and Control Rooms”

Home Howand Why To Useit v Tools v Tutorials and Videos v

Home / Training Course Snap4City - 2023 Edition
LOGIN Login

S — Training Course Snap4City - 2023 Edition Registration
Dashboards (Public) y . _

You can't delete this newsletter because it has not been sent to all its subscribers.
Extra Dashboard Widgets « Request a hew password

Are you interested in
learning how to build
smart city solutions?

Data Management, HLT v

Knowledge and Maps = Training Course Snap4City (2023): Search

Look no further than our Processing Logics / Smart Ct:ty, loT, Industry 4.0, from data_g_a!.‘he_ring, management to smart s B
Snap4City course! Entity Dire applications, business intelligence, artificial intelligence and Control Rooms Any- v
Resource Manager Snap4City team is organizing the new on-line Training Course on Snap4City - 2023 edition: Smart City loT Course from data gathering to smart applications and Control Rooms.
I - Development Tools » The former course matter is accesible from https:/www:snap4city.org/577 but the new course would be simpler to follow, more focussed and effective. A skilled live instructor will guide

you on all steps.
- M t v
Managemen The course will be delivered ONLINE and will be divided in 8 parts lasting approximately 3-4 hours each for a total duration of about 30 hours.

REGISTRATIONIEORIMI S ook = place at the Course: https://docs.google com/forms/d/e/IFAIpQLSe08AMUESHTEIN-5-gkPgBMSUWTULONas2J]LU-gdXWuSSeOw/viewform
! . ! ' ; - Powered by f=Il

Deploy and Installation At least 7 days before the starting date of the course section, the participation fee must be paid by using the online service as explained in the following webpages. @
- wak

www.kmd4city.org s
The amount will be communicated via email: 100 Euro for each section, and the maximum amount is 500 Eure for 5 or more sections selected.

» < 4 Help and Contacts D)
- SNAD CITY The participation fee must be paid by using the online service: ‘u) Fl UJ H RE
Documentation and Articles v Node-RED

[CLICK HERE FOR ITALIAN PARTICIPANTS] - [CLICK HERE FOR NON ITALIAN PARTICPANTS]

KmaCity portal . . N
For addtional information please contact: snap4city@disit.org

DISIT Lab portal

The topics will range from data gathering to smart applications, business intelligence and Control Rooms. This enline course enables to learn how to create professional dashboards, loT
lens, without needing to be programmers.

« https://www.snap4city.org/drupal/node i Toots "

* Overview of Snapé4city Platform with examples;

+ Urban Platform (main concepts)

June 14,10:00 -13:00 CET  |Part I: Overview * Snap4City srchitecture y
+ smart data models, digital twins, artificial intelligence drupaladmin

» from data to dashboards . 14 1

Snap4City Training -

Pk oo codd ar b



https://www.snap4city.org/drupal/node/944
https://www.snap4city.org/drupal/node/944

Y
TOP \
Appliances and Dockers
Installations
CONTACT .
www.snap4city.org
DISIT Lab, DINFO: Department of Information Engineering Email: snap4city@disit.org

Universita degli Studi di Firenze - School of Engineering

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

WRETENTD

UNIVERSIT,
v:\-...‘x T 1}1 P'NFO L .
L9
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People Monitoring on Pub Services © ’*’s"“v
DIGIPOLIS Antwerp JLIELIE —

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

 Multiple Levels & Decision Makers
* Business Intelligence Dashboards

* People flow, OD flows
e Detection of critical conditions g

e 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

Finish | 530 |pm :

eeeeeeeee
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Impact of COVID-19

* Multiple Domains Data
 Traffic, environment, People,

parking, stock options, Twitter, tc.

* Decision Makers Multiple
Locations

* NO2 long term predictions
e Twitter analysis

* Historical and Real Time data

mean progressive value of M-

=]

=]

[ )
=

L=

mean porgressive NO; of 2019

interreg B C¥SNAPiary

“=B§s3
/Mediterranean - RE.e
HERIT-DATA Gevoly

8 & 8 B8

1 — 130

1 = +150

|

e

— 2019 values
+30
+a0
+120

+180

I I I I L I 1
0 B0 00 120 150 180 214
day of the y

* Services Exploited on:

* Dashboards - HEE
* Social media,
e Sentiment Analysis

* Since 2019, 2020

R

Traffic Flow Monitoring - Firenze - Cloned2

‘Wed 11 Nov 150132

N Traffic Fiow Inumbes of vebicles ® iy e (5] by ot (rethiy) fast value i ncremental, ml b

metric  model}) modeld0 model%) modell20 model1S0 model180

MAE 121 131 152 M 231 235
RMSE 216 260 418 677 18 193
MAPE 199 220 265 357 407 418
R 090 08 080 0 045 .14

Table 4. Assessment of the predictive models with respect to the
actual values of the 2019,

Snap4City (C), May 2023
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Environment and Quality of Life

Air Quality Predictions

* Multiple Domain Data

 Traffic Flow data, Pollutant: NOX, CO2,

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

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

e Billions of Data

 Services Exploited on:
e Dashboards, Mobile App

Since 2020

Snap4City (C), May 2023
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Smart City / Smart Parking + Environment Ccs"“"

Reverberi, Lonato del Garda [F-:zx<zdtelum "ferey., ==
* Multiple Domain Data s lonatodelGaa o

* Smart Parking, Environment, Wi-Fi

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

* Historical and Real Time data
 Dashboards

* Services Exploited on:

V) Slota e % e v A
A Sioti0 307
A STl i P
A St T
A S Ky
o Lonato del
* Dashboards CE ,
A St J
’ A St 5
A Siot18 ot X
A Sor® ) "
A Sa20
A Stz
[ ] A Slot 22
(] e
A other -
siotl-saws () @

pressure () humidity% () : !emwu;ulem
976.2 827 107
mbar % «c

==

PrivacyPolicy  CookiesPolicy  Termsand Conditions  Contaetus ,é‘,, semen l,mpml;r_ L 4

Plary G0
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¢“SNAP/crry

Smart Light Control of C I P C LON B

LYY
* Energy Domain
* Smart Light, MQTT, ....
* |oT Orion Broker FIWARE

 Dashboards
* Map coverage on Sweden

HELSINGBORG H22 DEMO - C3PO-NEWGUI =

e 3 May 22:27:27

uuuuuuuuuuuu
5555555
33333
aaaaaaaaaaaa
aaaaaaaaaaaa

eeeeeeeeee

* Monitoring and real time control e e
* Energy control, analytics 1 e
* Direct control
* Historical and Real Time data - |
[ ] [ ] ° b“}ssﬁlﬁn“ﬂ |
* Services Exploited on: T e
e Multiple Levels, API == |
e Dashboards A] . illuminancelLevel - 7 days G © | Yi:‘i j 7 ,_,r : 7_":

* Since 2020
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interreg @

/Mediterrangan ==
HERIT-DATA

Pont du Gard

* Tourism Domain e
e KPIs |
* Social Media
* People Flows .
* Bike Flows | — |

 Dashboards

* Monitoring KPI
* People and bikes flows

e Twitter Vigilance _
» Historical and updated data — Sl o = TSR

Herit-Data Main

3l

Occitanie

GBI

- Services Exploited on: pyorry
* Dashboard

* Since 2020

Snap4City (C), May 2023
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¢“SNAP/cry

e
Dubrovnik nterreg I

/Wediterranean e

* Tourism Domain Ty e Heri.Data Main
* Counting People e ......... -
* TV Cameras and WiFi iy fo
e Social Media ;AR = go— g

* Dashboards e e
* Monitoring and real time control
* People flow A B
* Twitter Vigilance

* Historical and Real Time data

* Services Exploited on:
e Dashboard 12 S

AND PRODUCTION

1 CLIMATE
ACTION

* Since 2020

ShapdCity (C), May 2023 https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzEONg==
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Valencia, FSMLR

* Tourism Domain
* Counting People
* Environmental data
* Social Media

 Dashboards

* Monitoring and real time control
* People flow
e Twitter Vigilance

* Historical and Real Time data

 Services Exploited on:
e Dashboard

e Since 2020

Y SNAP‘ciry

interreg ©

Herit-Data -

s o /Mediterranean ==
A A
i 5 HERIT-DATA
A
Herit-Data Main
—— T " — sy
-~ v
- . - . — - S— \',_ V
el - Santa Maria /'URISM(
I S LA e e = (s Real - VALERCIAPOS

Ciao roottooladmin
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Tue 3 May 14:07:17
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ACTION 28 ‘ -
e e e e

12
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1MA==
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¢“SNAP/cry

West Greece —

- . West Greece Rooms for Rent (Herit-Data) Wl ““e”e” -
& —— £G--- Mediterranean =
% S g amn e | s ens| Tl HERIT-DATA
* Tourism Domain | ; -

* KPls: ODM, Flows, ... ol =352
* Social Media
* People Flows 2

 Dashboards

* Monitoring KPI
* People flows _ &
* Twitter Vigilance bty

* Historical and updated data

i\

Herit-Data - West Greece Various (6

Herit-Data - West Greece Hotel Potential

* Services Exploited on: =LA — ,
e Dashboard e s R 1
e Since 2020

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1NA==
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Helsinki, Finland

e Dashboards & Services:

* Environment & Weather, PM10,
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 Jatkdsaari area
(personal dashboards)

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

* Social: Twitter Vigilance, early warning

* Life in Helsinki: OD matrix people flow, =———  — =
Twitter Vigilance SA, hot places, etc. e —— -
* Tourism and Culture | rr——
* Mobile App and MicroApplications: .= ... . )/
* Helsinki in a Snap (all stores) e — &

:.:;_

https://www.snap4city.org/dashboa rdSmartCitv/view/index.p

P

i, NThe Life of Helsinki

ddasboard:MTQwN ==
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% SNAP/woustry

Industry Plant Supervision and
Maintenance

level supervision and

monitoring (since 2020)
= Management of
Production Plan
Optimization
= Control of Perimeter with
drone and sensors

- Maintenance ticketing
(since 2017)

s predictive (in
development)

= 3D Digital Twin (in
development)




Snap4Altair Decision Support ¢ SNAP/nausrey

supervision and control, Industry 4.0

* Multiple Domain Data
e Distributed Control System: energy, flows, storage,

ALTAIR

ICIHI I IM[1[CIA| I

24 ESSECO:!

. . 'fr:';,',';'r" bes Administrative data @IS Energy data her Planning result  Outcome In production
chemical data, settings, .. e S
317:21:46 2020-10-23 23:00:00 2020-07-24 18:43:00 2020-1023 17:22:08 Aot
A oHsenmnss MARCE HCI DCS Real Time:
* Cost of energy, Orders, = - — = e
— T e e e o ) . Saitre 129 06:52:41 2020-10-21 23:00:00 2020-07-24 18:43:00 2020-10-21 06:52:59 No Coolonmtin
8 - — ; 110 ; 2 -10- pletato  SI ==
* Production Parameters g T s
A S, oo [ —
* Maintenance data —

* Multiple Levels & Decision Makers
* Optimized planning on chemical model | * °
* Business Intelligence on Maintenance data

s el - el = e i
@+ i = - ‘) — i s TR )
° [ e . — ey oL 2 s
3 ANRATTMEID L e o 308 o el 0 ([ 3182 i W0 ey
Historical and Real Time data — ' =l &
A . (1528
A § Y Q
 Billions of Data .

 Services Exploited on:

* Multiple Levels,
Mobile Apps, API

e Since 2020

Snap4City (C), May 2023
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Digital Twin Local, 3D vs Real Time Data FINGNZ | B BRI ¢ ¢
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GeNotilLab Architecture for ALTAIR

ALTAIR

(CIHII[MII[CIA] I

[ ESSECO"

SNAP/

Analytical Data from the product quality
Lab(LIMS/SAM)

10T App Dashboards
Analytics s

e
2EE R

| doaAAeaed

4 2

i R
AERARAARA

IOT App “ Tools:
Management -- List of Chemical Analyses
-- List of Notifications
-- Define notifications
-- Program, send notifications

-- see notification status

( -\

Users

Analysis

-—t

p—
o —
—

Notifications

IOT App
- J Vs Telegram

Telegram Bot
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42 )Smartes

))) te r S O monitori qualitd e mobilita del tuo territorio, ' . = %
T sostenibilita smart

Lavagno
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@)Smartea
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Analytics
Dashboard
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Jewel Alarms
AMPERE

I"/ Filters

Ampere user list

Link to “Ampere User Man:

CVSNANanusm

e

M

Click on
Jewel

GOOD HEALTH
AND WELL-BEING

4

Snap4City (C), May 2023

Deviceld

2022-04-11T13:56:29.9527 Operator Called: S Sev
2022-04-11T14:37:52 6567 APP alert Pin Action
2022-04-11714:38:24.1127 Operator Called: 118
2022-04-12T08:16:46.076Z APP alert P action
2022-04-13T12:07:27.5867 Operator Called: 118
2022-04-13T15:16:45.9877 Operator Called: Daniele Bologna test_description
2022-04-14T13:00:15.680Z Operator Called: 115 new action
2022-04-14T13:19:18.118Z Operator Called: 115 test new action
2022-4-11T15:18:47.0002 Operator Called: M Bol
2022-4-11T15:21:6.0002 Operator Called: 112

First << Prev 1 2 3 Next > > Last

;a8

- User
2 ;Iyletadata

Fri15 Apr 12091

List of user event's

Operator Actions

Call User:
© Daniele Bologna (3381122333)

Call Contacts:
OM Bol (057123693966)

OS Sev (255249146)

ER Numbers:
© Call 115

O Call 112
O Call 118

Description:

4

169



Smart Waste — Map view £ SNAPA
SNAP!

Select the bins Kind, Fullness and Status + T = I SENCR \ i S ] VALUE NAME: FIE7896
from the dropdown below and press e S i =%
SUBMIT to see the results on the map. H — =5 &S| s \%\ o | BTN S BRFTION  EEEEMNTA N~ Maiins

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

< 4 | ' 5 . . .
e e N N e 0 | [ — - | N Search bins on map by filtering
. SN G ONE e | b Y g
|GTOUP "| |A” ~ 7 { dateObserved 2022-02- Last Last Last last Last Last Last . ’
; & J 28T12:46:12.8997 value 4 hours 24 hour7 days 30 days 6 montt 1 year s
Fulln: ¥ acas !
— /é eneric [SURI id] Last Last Last Last Last Last Last k 1 J e r .
Al - 7/ - g value 4 hours 24 hour7 days 30 days6 montr 1 year VL f | .
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i - - e o value 4 hours 24 hour 7 days 30 days6 montr 1 year | Ay s . o o
S " T ey * Kind (All, generic, plastic
. Last Last Last _Last Last Last Last &k, Poggio 0
j % - G metal [SURI id] value 4 hours 24 hour7 days 30 days 6 montt 1 year V / Y ke ) ) ) )
g ) % | Last Last Last _Last Last Last  Last A e
= et SN organic [SURI id] value 4 hours 24 hour 7 d 30 days6 montt 1 year | 5% i
\

L R s Yo e paper, glass, metal, organic)

b . A ; AT q ) . Last Last Last Last t Last Last ./
1 3 | i ! plastic [SURI id] value 4 hours 24 hour 7 days 3@ days6 montt 1 year

s AN  Status (Active, Not Active)
ek \ 2 Gl [l el
' - 2| ©OpenStreetMap contributol Empty)

/‘//N/  Address
_ . — 7’ * Group of bins (by GrouplID)

Privacy Policy ~ CookiesPolicy ~ Terms and Conditions

GrouplD | FIE7838

Table view|

GOOD HEALTH
AND WELL-BEING

12 Zovsuveron
AND PRODUCTION
» 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

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

» Specific fullness weekly trends are shown below the map

e Chick on the «Table view» button to access the other dashboard
Snap4City (C), May 2023
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Data Analytics
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o Event planning, via what-if analysis
o Change in the graph structure of the city
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o Impact on the flow of people and vehicles

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

o Immediate reaction to natural events or not

o Everything is ready and updated in real time

o Each view is contextualized in terms of data: descriptive and
prescriptive

o Digital Twin

o More detail in the context integrated data RO uti ng ”»

4

o Greater realism in deductions and representations

o Less fragmentation and non-uniformity in the views to support
decisions
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Football game results as related to the volume of Tweets

Number of votes on political elections,
via sentiment analysis, SA

Size and inception of contagious diseases
marketability of consumer goods

public health seasonal flu

box-office revenues for movies

places to be visited, most visited

number of people in locations like airports
audience of TV programmes, political TV shows
weather forecast information

Appreciation of services
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E. Collini, L. A. I. Palesi, P. Nesi, G. Pantaleo, N. Nocentini and A. Rosi, "
in IEEE Access, doi: 10.1109/ACCESS.2022.3158328.

Explainable Al,"
https://ieeexplore.ieee.org/abstract/document/9732490

Predicting and Understanding Landslide Events with

Snap4City (C), May 2023
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* Micro X:
« 1VM of dockers

« Normal X,Y: docker
« 2 VM of dockers

« Small X,Y: scalable
« 4 VM of dockers

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

- DataCityMid X,Y,Z,T: scalable

c #VM+X/70VM +Y/3VM+Z VM +TVM
of dockers

- DataCityLarge: scalable

« depending on your needs

https://www. snap4C|tv org/docker generator/selectmg model
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SnapBot: Real Time Smart City services via Telegram

. Scenario:

Copernicus Satellite Data

. Scenario:

SmartBed, Materasso Intelligente

. MicroServices Suite for Smart City Applications

. Scenario:

MODBUS for Snap4Industry Snap4City Applications

. Scenario:

MOBIMART Interreg: MOBIlita Intelligente MARe Terra

. Scenario:

City of Roma case, mobility and environmental data

. Scenario:

Herit-Data video and aims

. Scenario:

Control Room vs Video Wall

. Scenario:

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

. Scenario:

how to manage maintenance and accidents workflows

. Scenario:

Snap4Home, how to exploit Snap4City solution on home automation

. Scenario:

Energy Monitoring

. Scenario:

Multipurpose User Engagement Tools

. Scenario:

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

. Scenario:

High Level Control of Industrial Plant (industry 4.0)

. Scenario:

Vehicle Monitoring via OBD2

. Scenario:

Events and Museums Monitoring in Antwerp

. Scenario:

High Resolution Prediction of Environmental Data

. Scenario:

Mobility and Transport Analyses in multiple cities

. Scenario:

People Flow Analysis via Wi-Fi

. Scenario:

Antwerp Pilot on Environmental Data

. Scenario:

Helsinki Pilot on Environmental Data

. Scenario:

Firenze Smart City Control Room

. Scenario:

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

. Scenario:

Helsinki Pilot on User Behaviour

. Scenario:

Antwerp Pilot on User Behaviour

Snap4City (C), May 2023
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Scenarious

Data Analytic: Origin Destination Matrices,

Algorithms and tools

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

Data Analytic: Predicting Air Quality

Data Analytic: Analyzing Public
Transportation Offer wrt Mobility Demand
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- Smart Light SmartCity
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