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Domains e A

e Smart City, control room ) LN e e,

Firenze Ogg o e foe

0;;:"0 ::n s B AR
e Mobility and transport et e . |-

. Eo

e Environment, pollutant,

waste, water, green, ..
e Energy, light, recharge
. Tourism and People https://www.snapdcity.org/dashboardS martCi tCity/view/index.php?iddasboard =MTQzOA==
* Asset management " T
e Security and Safety N ; ’ :
o i i ‘ . 'e‘“ s % 9::23(&5(&:«:‘;; 7 |

Social Media —_ Sl ’

b

e Big Data, Al/XAl
e Public and private data

w0 PUblications http //www d|5|t org/5487
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http://www.disit.org/5487

. SMVERSITE DINFO  DISIT

-4 - -4

a”’ /+ 2l
“I I DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
07 | FIRENZE | 558 uooe | D Qe C" SNAP4CITV g
AND TECHNOLOGIES LAB =h SN
Public Spaces as Critical Intrastructures
J,JJJJJJ:JJ,J dS CIICICal IiNTasStruCtures
— ~

* The City is a system of systems for city users [«
— Cascading effects
* Transport networks
— Main means for rescue teams, food, water, etc.
« Communication, ICT infrastructure
— TV cam, switches, cyber,
* Energy networks

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

(—

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

SnapA4City (C), February 2024 3



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

UNIVERSITA
DEGLI STUDI

FIRENZE

DISTRIBUTED SYSTEMS \ ~
AND INTERNET
TECHNOLOGIES LAB J J )

e Controlling Status: management, and operational

DINFO

IMENTO DI
INGE
DELL INFORMAZIONE

o Monitoring via KPI

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

o Optimisation: Prescriptions, suggestions

o Risk assessment

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

* Executive-management

* What is the right direction for the company?

o What-if analysis on scenarios

o Simulation and predictions

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

* What activities to be planned in strategic alignment?

* Be ready for Unexpected
UnknOWS £ Operational

Jlldp4LILy \L), FENIUdI Yy ZUz4



Digital Twin ¢“SNAP/ry
g o e

 Digital Twin
e Connected with real systems

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

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

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

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

* By Case Experiments for analysing

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

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

Snap4cCity (C), February 2024 5
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C 1ty Digital Model with...

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

smart City Digital

*\eropb;tcgrenze
Ameri pucci

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

Snap4cCity (C), February 2024
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e Controlling Status: management, and

operational Monitoring
o Monitoring via KPI > <P
o Computing predictions vs KPI \’
© Anomaly detection DI\IAg::j:e:;Wéglcn Predlctlons
o Neuro-Symbolic analysis Data <——— Anomaly Detection,
o Risk assessment Decision A”a'ys\';aérs‘fsssme”t
o Early warning on critical conditions ~ >UPPort System Slmula |ons ¥

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

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

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

Snap4City (C), February 2024
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Data Driven Decision Support

* Decision Support system
* Assessment / Strategies

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

e Data Analytics, ML, Al

* Data aggregation, Storage,
indexing

* Data Ingestion

UNIVERSITA
DEGLI STUDI

FIRENZE

I‘oo
2

\=

e

r—\ &=
DISTRIBUTI .ED SYSTEMS
NNNNNNNN AND INTERNET

DELL'INFORMAZIONE
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.
S
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100%
OPEN
SOURCE K

Powered by
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& FILARI

FREE
TRIAL

PEN Test
Passed

BPAEU GDPR
AR COMPLIANT

¢“SNAP/

Appliances and Dockers

Installations

“3  SciEnce cLoun

=

Node-RED
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EXPERT SYSTEM, KNOWLEDGE BASE
SEMANTIC REASONING
SMART DATA MODEL
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BIG DATA ANALYTICS, ARTIFICIAL INTELLIGENCE VISUAL PROGRAMMING, ADAPTERS
EXPLAINABLE Al, MACHINE LEARNING DATA FLOWS, WORKFLOWS
OPERATIVE RESEARCH, STATISTICS PARALLEL DISTRIBUTED PROCESSING

EVENT DRIVEN

USINESS INTELLIGENCE - SIMULATIONS - SMART APPLICATIONS

==}

API - MICROSERVICES - GIS - BPM
VIDEO - REPORTS - MAPS - 3D ...

Native and External
Smart Applications

Waste || Environment
Asset Management
Security and Safety

Social Media

Tourism

&

== Smart Solutions and Decision Support Systems

CONTROL ROOMS - DECISION SUPPORT SYSTEMS - WHAT-IF ANALYSIS - B

METHODOLOGIES
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DEVELOPMENT TOOLS
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Snap4City-2023-D-Control-Planning-v9-3-a.pptx
Snap4City-2023-D-Light-Energy-Overview-v9-3-a.pptx
Snap4City-2023-D-Security-Safety-Tourism--Social-Overview-v9-3-a.pptx
Snap4City-2023-D-Environment-Overview-v9-3-a.pptx
Snap4City-2023-D-Security-Safety-Tourism--Social-Overview-v9-3-a.pptx
Snap4City-2023-D-Control-Planning-v9-3-a.pptx
Snap4City-2023-D-Control-Planning-v9-3-a.pptx
Snap4City-2023-D-Mobility-Transport-v9-3-a.pptx

https://www.Snap4City.org 3 @7 "o BE) GoPR - €YSNAPleny
o

* 11 running installations in Europe
* Snap4.city.org, Greece, Merano, ... |
 Toscana, Pisa, Sweden, ISPRA, Snap4.eu, . st

* Brasov (Ro)

 Altair, Iltalmatic, Sweden, Romania, .... -+ Capelon (Sweden: Vasterss, Eskilstuna, Karfstad)

¢ DISIT demo (multiple)
Dubrovnik, Croatia

* 16 projects, 12 pilots on 10 Countries - freneacl

e Garda Lake area ()

* >40 cities/area | Greecelon)

Helsinki area (Fin)

AN
=3
1

* Livorno area (I
* Widest MULTI-tenant deploy has | Lo Sodel; ,ﬁ
. . +  Modena () o £C \2 \
& 19 OrganlzathnS / tenant * Mostar, Bosnia-Herzegovina z / J

* Oslo & Padova (Impetus) 5 L /

> 8000 users on - Pisaarea ( i

- Pistoia (I P

> 1600 DaSthardS : ;c-)ar:;d:l Gard, Occitanie (Fr) —
4 + Roma (l) -

> 16 mOblle AppS e Santiago de Compostela (S) \

* Sardegna Region (l)

> 2.2 Million of structured data per day - sin O\h

*  SmartBed (multiple)

> 520 loT Applications/node-RED : Ioscana Reglon (). SM /'

Valencia (S)

* Venezia area (!

> 700 web pages with training - WestGreece area (Gr] 7 G -
> 70 videos, training videos -

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



https://www.snap4city.org/

Standards and Interoperability (6/2023) "’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, VMS, ....

* Formats: JSON, GeoJSON, XML, CSV, GeoTIFF, OWL, WKT, KML, SHP, db, XLS, XLSX, TXT, HTML, CSS, SVG, IFC, XPDL, OSM,
Enfuser FMI, Lidar, gITF, GLB, DTM, GDAL, Satellite, D3 JSON, ...

* Database: Open Search, MySQL, Mongo, HBASE, SOLR, SPARQL, ODBC, JDBC, Elastic Search, Phoenix, PostGres, MS Azure, ..

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

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

e Social:Twitter, FaceBook, Telegram, ..

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

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

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

Expert System semantic queries 1| B (o CSNAPIET
* via:
* Smart City APl for ...
Apps and third e
party g

il

i

)
|
l

[ ] e - .
. L — L
icroServices ——r S | R ——— R S
- T —
- = = L e e ™
. — M - — .
o -
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e T R
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| -
e B i T e e
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develop via visual = == = e
language : ——a s
Node-RED
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High Level Types

Snap4cCity (C), February 2024

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

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

e Satellite data,

Savonal
®

* traffic flow, typical trends,

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

4000
2800

* Dynamic icons/pins, .. B
* Synoptics, animations, ..
B

¢“SNAP/cry

N
Reroptg irenze
p"\f?{\ enze
Amerigofmspucci

* KPI, personal KPI,.. T

* social media data, TV Stream,
* routing, multimodal, constraints, ..
* decision scenarios,

% | UNIVERSITA
% | DEGLI STUDI D,QRI,MT'O:DO
FIRENZE

-35
DISTRIBUTED SYSTEMS i 36-60

INGEGNERI AND
TECHNOLOGIES LAB

DELL'I INFORMAZ’ONE




Ingestion, aggreg. = exploitation

* loT App Visual

rogramming, no coding

e Data transformation

* Integration, Interoperab.

Data ingestion
Business logic

e Edge and Cloud

* MicroServices data
driven develop via
visual language
Node-RED

Snap4City (C), February 2024
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Solutions: reliable, secure and fast to realize SNl

%-.-m,

«'P“ﬁmg

B.M

. ' IOT and data World
* Via Snap4City tools i, =
. Dashboard Wizard ~ &i&s
e Dashboard Builder °

* Data/Visual Analytic

Dashboards and Apps

IOT Applications

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

NOX
pg/m3

B o0
B 112
i M 26-35
B 36-60
61-75

76-90
N 91-105
B 106125 §
B 126150

| S5
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Data Analyzer: DevDash
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Different Themes

¢“SNAP/cry

PARTERRE 7m PARTERRE - ANDAMENTO NUMER
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=

PSNAD

#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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3D MULTI DATA MAP - DIGITAL TW
FIRENZE - NEWGUI

R Tue 3 May 14:31:42

Snap4City User Engagement - Newgui

Users Interests

om @ Total Active Days On App

847
days.

Total Days On App

E o HE L ]

&)

minutes

Mean Active Time g

17.5 o
— 240

Mean Active Time Trend

minutes
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N\ X INGEGNERIA
VRS FIRENZE DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENGE
AND TECHNOLOGIES LAB

* Real Time: control room, monitoring, acting
— H24 Video Wall representation of the status:

* Quasi Real Time, short term monitoring and

management/acting

— Situation Rooms: interactive data representation with
visual analytics and business intelligence, What-if analysis

by scenario
— Operational management, real time What-if analysis by

scenario
* Mid and Long term, for tactic and strategic
planning/restructuring
— Visual Analytics and in deep Business Intelligence

— Long term What-If analysis

Snap4City (C), February 2024
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Entity Directory:
Smart Data Models
loT Data Models

\ Digital Twins

UNIVERSITA DINFO
DEGLI STUDL 5, gmvenTo i DISTRIBUTED SYSTEMS AND
FIRENZE  Notenera INTERNET. TECHNOLOGIES LAB
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

/ APl Manager

@
KB, graph

V\ Federaftion PR
\ | Smart City AP| |
<«— Sy0penSearch |

¢ GeoServer

Entitylnspector

o/ ST
CvSNAPiciry

/ Web and Mobile Apps

Smart Applications

Park Light

Waste

Energy Environment

Maintenance

Mobile App

Apps

Visual Analytics tools

Business Intelligence CSBL

Social Media )
BIM GIS
Gateways, satellite procl_og
External Services
On Edg

Web Scraping
Tv CAM streams

On Cloud

Data Managers

Data Analytics:
ML, Al, XAl

Q‘) BIMscrercenter L

< P § e python
Y

- ) Studio

Event Driven

Dashboard Bld & Mng

Service Map

HLT Manager

Synoptics

3D Digital Twin

Market/Sharing Place

Third parties solutions

A&A, SSO, Blockchain, Resource Managers and Sharing: loT App, Data Analytics, ... J
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES
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UNIVERSITA Py
I | BMEC B8P  Monitoring  ¢¢
» Controlling Status: management, and =
operational
o Monitoring via KPI
o Computing predictions and KPI e
o Anomaly detection, Early warning <=
o Control Rooms, situation rooms
o Reacting: Computing in real time _
o Changing semaphore maps - -
o Changing Dynamic signage ol 5

o Real time Info Mobility
o User engagement via Mobile Apps
o What-if analysis
o etc.,

Snap4City (C), February 2024 22
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CRAMSS
Services Collaborative Resilience
J Assessment and Management
Economy l i MONITORING Support System LEARNING

Environment

Cults
Entertain. &

Social PR Education
@ 1SMin Indexes + Max Value Suff. value
ANTICIPATING

RESPONDING

- Big Data Platform
-loT/IocE/Open Data

- Real Time Dashboard

- Resilience Control Room
- Data Analytics

- Early Warnings

- Urban Trafic Manager Data Exchengée

- European Resilience b4 ) - Smart Decision Support Systems (DSS)
Management Guidelines - Evacuation Decision Support
-Game Based Training -Smart Intelligent Transport Systems 1 |
- Emergency Support Smart App 23
- Resilience DSS

- Human Behavior Analysis

- Predictive Analytics

-Urban Transport System Dynamic
Analysis

- Resilience Quantification

- Network Analysis
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Issue:

— Detection of critical
condition

Impact:

Prepare
Absorb

— Not easily detected with Recover
other means Adapt

— Early warning, faster
reaction

— Increased resilience [ gamage

Several metrics related to:

— Volume of retweets
— Sentiment analysis

Crticalfunctionality
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Key Performance Indicators, KPI

Weight
Average

Slow
Mobility

Food
Services

Economy

Sport

5

\ / Culture
Ernvironment and

Entertain.

Fast

Mobility
GCovernment
Services
5
5 Health
sa. %
- ‘-S
Average

Housing

Cults

1SMin

”*-f

s SUSTAINABLE
" DEVELOPMENT

CALS

The targetvalue has become a

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

C"SNAPdcnv

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

Global
&

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

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

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

SUMP/PUMS: mobility and transport vs env.

Periodic
&
Realtime

ISO indicators: city smartness, digitization, tech
level.

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

travel, etc.
25
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15MinCitylndex ¢ snapdary i

200t

DINFO

DIPARTIMENTO DI
IN INERIA
DELL'INFORMAZIONE

R*JSDT?'BUTED SYSTEMS
TECHNOLOGIES LAB

S\OREy
/

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

Come
Using the Open Data: /
We developed a data analytic tool based on = I AN gigna Mg
municipal and national open data to assess 15’;‘:" SOT— f
. A o b Lastea a Signa
services adequacy for people living in each 15 ,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), February 2024 26
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Y SNAP/crry

15MinCitylndex on Bologna cnel X

15 MINUTI INDEX BOLOGNA CITTA B Poveary

METROPOLITANA - NEWGUI S aar
TRl

Ciao roottooladmint

Tue 3 May 20:14:59

Argelato : Via Casadio N.1

) #of Inhabitants ELEEIOR e

GOOD HEALTH QUALITY
AND WELL-BEING EDUCATION

{ | T
+ MAPS ~ [ P 4 itantiperpunto_|
Green factor _ / carpi "}~ 7 Heatmap Controls: KIVIAT

Civil factor

W Industrialization
:ladely

Environment
Index

15Min Economy
Index

15Min Housing
Index

15Min Health
Index

o 15Min Food Index
o 15Min Education
Index

15Min Slow Mob
Index

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

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

I'Emllia\ I
* \ ! £ Nonantola
: =, k
—~\\ Modena
+ )

RUblera

Scandiano . & Castelfranco
2 Emilia™
Formigine
Castelnuovo

Sassuolo Rangone

Spilamberto,
Maranelio

Castellarano -
[ |

Vignola

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

Portomaggiore

assa Lombarda

=
Faenza.

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

Alfonisine

@ 15Min Indexes Max Value

BAR SERIES

CLIMATE
ACTION

Snap4City (C), February 2024 27
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DIPARTIMENTO DI

Snhap4City

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

Dashboards

My boards im All Org.
Dashboards of My Crganizat

My Dashboards im My Organization

rd Widgets ~

Data, my Data, OpenData -
dedge and Ma|

1OT Applications =

10T MicroServices for Final Users

10T MicroSaervices for Developers
OT Applications

How to Develop 10T Applications

Create A MicroService from RestCall

Resource Manag

Development Tools =

Management =

Decision Support Systermns ~
Settings =

User Management and Auditing =

ntacts *

FIRENZE | B&ENKuazione

UNIVERSITA
DEGLI STUDI D I N Fo E%?E?%%T:!;TEMS
TECHNOLOGIES LAB

~ subflows
il _ i
|]_| Imec*hed'l'lmesl_[l

~ input

S
|]_ht1:) response |

l::l websocket |

D ten |

¢“SNAPciry

15Minindex

DI APP....

GPS to COMUNE GPS5 to COUNT GPS5 to HeatmapWal GPS to Florence Qu GPS to ZC5 GPS and Values to | GPS5 to Civic Numbg | GPS fo Road Lengtf) | GPS to Cycl

_

GPS List As String

E :| service-search-near-marker

Select Categories sef msg.complete

Confroller join —
——\l\\/
——
=" increment GFS List Index | ——
Reset GPS List Index

Increment Categories List Index

timestamp e Check Categories List Index ] 1

| timestamp  ——_ Reset Categories List Index —_—— E

timestamp —_— Check GPS List Index e E

timestamp | ——— Reset GPS List Index i E

Snap4City (C), February 2024
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S
N AND TECHNOLOGIES LAB

* Video Wall: physical and virtual:

— control room but also distributed control room: web and mobile views

 Many Decision Makers that have to
— Early Warning: receiving real time notifications in push, telegram, etc.
— share the same view monitoring a specific situation

* may be located in multiple places
* may be connected by using multiple kind of devices

— Chatting privately on the same context

— Receiving in real time the same changes and events

Snap4City (C), February 2024 29
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FIRENZE | o8tk Mazione

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Mobility

to Pubblico

t What-IF Analysis 0¢
E ve alidatior Mon 14 Oct 00:48:17

GRALDeatmap
Heatma Controls:

B Maxopacty: ¢
<Prev 20191093 20:00-00

aiffemperature

From Consolle OperasQr to the

Video Wall

Snap4Cit

¢“SNAP/ciry

(P T

ﬁ

o - ?ﬁm-

[—




AND TECHNOLOGIES

UNIVERSITA DI IT
DEGLI STUDI QRITM\IEDIO D|STR|BUSTED SYSTE f@\g SUSTAINABLE
FIRENZE BSfNHwmaone  Demurniain S DEVELOPMENT

<:ALS CUSNAplICITV 2

GOOD HEALTH
AND WELL-BEING

QUALITY
EDUCATION

e 15 Minute City Index:

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

security...

 Monitoring and Prediction of energy
e Stimulating: Bike sharing, e-bikes, car charge,

Community of Energy, planning energy plant

consumption

etc.

o |

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

A4

1

b

Ay ';._“‘
SIIST i - h §

Mot cominirny

S
o

e Smart City infrastructure: monitoring and

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

- ¢ Origin Destination matrices computation

resilience, long terms predictions

business intelligence tools for decision
makers

Reduction production costs
Monitoring resource consumption
Optimization of Waste Collection

1

CLIMATE
ACTION

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

c flow reconstruction
and vs Offer of Mobility analysis

1 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

o';:

Shortening justice time

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

Snap4City (C), February 2024
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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

Snap4cCity (C ) February 2024
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http://www.darionardella.it/il-sindaco-dario-nardella-in-missione-a-madrid-e-barcellona/
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DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE : : ——
AND TECHNOLOGIES LAB T—— T s

e
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UNIVERSITA DINFO
FIRENZE  SEGUE00  ReHeimesmenn,
F I R—E N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB
*  Mobility:
* Smart City Control Room «  quality of public transportation service

(mean delay on bus-stops)

* public transport operators schedule and
paths, routing, multimodal routing

* traffic flow reconstruction

* Smart parking: predictions

* Dashboards and Services
* Mobile App: Firenze Where What

Total Traffic Count per hour for Firenze

= 4597

Florence Case C(‘SNAP4C|TV

IR - * Accidents and events, Log, heatmaps
i *  Environment: I
« smart irrigators = s
- *  smart waste \
* Sensors: PM10. PM2.5,..... et 8
*  Heatmaps: PM10, PM2.5, .... -
* NOX predictions e . Tas

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

Tue 16 Oct 1638:39

r— * Weather
Sr e Forecast and actual

R N

L Energy .
; ' .

45 196177
u wn

ors

Qualita Trasporto Pubblico - Cloned
a1

(P T

o

e
B Témg

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

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

Citizens Engagement

)' rToTruan Yy Vet
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7%, UNIVERSITA ‘ *
(_ ij-, % D EG L[ STU Dl QF!FM\IEDIO DISTRIBUTED SYSTEMS AND Q" ' m
INGEGNERIA INTERNET TECHNOLOGIES LAB CITy

N2 )
VIS F I RE N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

* Management of video wall on the basis of events and operators
monitors
* Definition of connections among the dashboards and business
intelligence tools
— Dashboards with parameters
— Actions Urls
— Urls on Widgets
— CSBL: full custom
e Definition of Virtual Private Chat Rooms attached to the
dashboards
* Generation of QR for direct mobile access

Snap4City (C), February 2024



Smart Decision Support, system thinking

* Smart Decision SUﬁport System
based on System Thinking plus

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

Enforcing Mathematical model for
propagation of decision
confidence..

Collaborative work, ...

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

* Production of alerts/alarms
* Data analytics process

* Twitter Processes

* reuse, copy past, ...

Snap4cCity (C), February 2024

¢“SNAP/crry

am
hhyﬁmn
[ C' [} smartds.disit.org:8080/dss/home.jsp;jsessionid=F5523F87F9603F98CODFF2587B7D78F4#
= 9
Add New Model

Model: Open Restaurant

Process:viale spartaco
lavagnini

Process:via san gallo
Process:via santa marta 3 2
Add New Process

Model: Change position of a bus

stop 5 02 08
Process:line 14 in viale £3 - ] ]
. m 30m to 1Km Parking dimension Parking Type TPL flow Traffic Flow
morgagni 10
Add New Process

Model: Change position of a bus
stop_cloned

Process:line 14 in viale
morgagni 10_cloned

(] 01 0187 0833
Free ‘ Paid \ Day Night

Date creation  15-06-2015 16:45:08

Model: TestGP

Process:Istanza Test GP2

Process:|stanza Test Name Process via santa marta 3 Date last modify 15-06-201517:01:13

Model: TestGP_cloned Name Model ~ Open Restaurant
Start execute  15-06-201517:01:19

End execute  15-06-201517:01:20

40
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T
N\ AND TECHNOLOGIES LAB

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

* Allows the statistic composition of subDecisions probabilities
* Generating a DTM as an loT App, Open a Restaurant 3

+ 10T Apps with DTM can bate & Time: 2095-12-0

— be customized 43% 17.2% _

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

e Single DTM root value can be

0, .'
' _,,C-r'".,'f‘*'Via!cEtfurza e
produced on Dashboard ik
0!(’.{1‘:’5.'.’. adiana Ry i -
* Several DRM root values can be =
represented on dashboard as B

heatmaps for Green/White/Red values

Snap4City (C), February 2024
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Snap4City What-If

* 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
Absorb

Recover
Adapt

\
Crilica\funclioﬂaliw

damage

Y SNAP/ciry

Short Term Predictions

Long Term Predictions,
Typical trends

Recommendations &

Models

Prescriptions

L 2

Scenarious

What-if Analysis

Anomaly Detection
Early Warning

Disaster Recovery

l

Strategies and

Plans

Partial

Decision Support System: neuro-symbolic reasoning
targeting Indicators: Quality of Life, PUMS, SUMI, KPI, SDG, 15Minindex,...



UNIVERSITA
DEGLI STUDI

DINFO

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

Smart Decision Support System
based on System Thinking plus

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

Enforcing Mathematical model
for propagation of decision
confidence..

Collaborative work, ...

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

Production of alerts/alarms
Data analytics process
Twitter Processes

reuse, copy past, ...

¢“SNAP/ciry

(P T

o - 'Pﬁm.

& C | [J smartds.disit.org:8080/dss/home jsp;jsessionid=F5523F87F3603F98CEDFF2587B7D78F4#

=@HVR@O

Model: Open Restaurant

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

Cinema

Process:line 14 in viale

morgagni 10_cloned

Model: TestGP

Process:Istanza Test GP2

eeeeeee

Model: TestGP_cloned Name Model ~ Open Restaurant Date creation ~ 15-06-2015 16:45:08
Process:Istanza Test Name Proc san Date last modify 15-06-2015 17:01:13
Start 15-06-2015 17:01:19

End 15-06-2015 17:01:20

g

http://smartds.km4city.org

Snap4City (C), February 2024
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FIRENZE

Ordinance PA
GIS / OSM

HERE

Telecom
Operator

Sensor data
Meteo

NFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

)

Traffic
People

Semaphores

Ll

Parkings

TV Cam

Social Media

Web e

Mobile App
[ 1

Statistics

s

Open Data

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Road Graphs - cnario editor [ %

Maps
Orthomaps

events

Weather Data

Environ. Data

Traffic Data

Counting

Parking Status
[ 1
Maas status
[
Mobility
demand, flow

Offer of Transport
TPL, Taxi,
Trains, ecc.

[ ]

/ L Analisi stato, 1\

stime KPI RT, indic
[ T

Anomaly
Detection

Rtaffic prediction
& reconstruction
| |
Environmental

predictions
I 1

Gestione

Predictions on
parkings
S N
Routing model
and multimodal,

dynamic /
~~
\

Optimisation and
suggestion prod.

Micro/Meso Scale
Simulator

Gen. ODM Typical
Trajectories

Semaphores
management
Gates control
access
People Flows
[ 1

DORAM

domand vs offer 1/

/Simul.andOptim \ /
Foumme BV o BV o

KPI: stime,
trend, prev.

Indicators

— ST

Anomalies and
critical cases

Suggested
Interventions

Reconstruction
[ predictions

Micro
Simulations

Suggestion and
Scenrious

Simulations

—A_EL

Routing

—E_LL

ODM,
trajectories

A4

Interactive Business Intelligence Dashboards and tools
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& T
/ p&
DIPARTIMENTO DI DISTRIBUTED SYSTEMS
FIRENZE | Neecneria AND INTERNET
DELLINFORMAZIONE TECHNOLOGIES LAB ;

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

Editing OSM data
and present Tiles

Correction of road graphs
which is present on OSM

@)
4 Yellowsquare, ®
Florence

Ecosistema OpenStreetMap

Tool di modifica
(m<}: Sito Web

Vi

Tile rendering  Tile rendering "Query features” tool

7

OverpassAPI

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

Snap4cCity (C), February 2024 46
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OSM data with non
correct viability in Piazza
Dalmazia, Firenze

After Correction of OSM
data defining a correct
viability of Piazza Dalmazia,
Florence. Regeneration of
the TILEs for the maps
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UNIVERSITA DlNF DIi<iT .
DEGLI STUDI | pBagnivento Dlo DISTRIBUTED SYSTEMS
FIRENZE | S, | ERRLT cITy

J ) © - v J ,r/ 2 O M " A1 ~ gy g/

Proc.Logic

Business Logic

Server Side \

, i
1 Routing I
Al Platform N |
Data Analytics ﬁ
e Knowledge ;
Base =

KPlI Models and : : Scenario (/)

references Editors

Snap4City (C), February 2024



(P T

o

NIVERSITA DISIT >
lrJ)EGLIESTSUDI DINFO (DISIT :
DIPARTIMENTO DI DISTRIBUTED SYSTEMS K]
FIRENZE | NoecneRia AND INTERNET s N Ap4CITy o€
DELUINFORMAZIONE | TECHNOLOGIES LAB . = . b e a0 S
ol 46 r | J - ) f
J/JAJJJ WITIUIaCION
[~ u% (f) [)‘ B ,l’ Faemate dell'arx — Ralleptarrente lvsk l: — J‘* : : : : A Mcmplica oomanda o waffico: ;—1:5’ ‘: m

‘é’ g 'g w - .’ﬂ s far :l G‘ flo”|

o
SnapA4City (CJNEebruary 2024238



UNIVERSITA
DEGLI STUDI DINFO

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

Ciao roottooladmint

Wed 14 Feb 22:40:02

&P U3 Heatmap MULTI MAP

antAntonio

° NO2 Heatmap +
o Europ. AQI

Heatmap

Air Humidity

Heatmap

Air Temp.

Heatmap

Wind Speed

Heatmap

Gral Pred. HM

NOX (3m)

Gral Pred. HM
NOX (6m)

o Traffic Sensors

n Traffic Flaw

[o]lw[o]%]e]™]

Firenze Air quality trends

TEMPE... 8m

Firenze GRAL Scenario

Trafair Main Dashboard

¢“SNAP/ciry

(P T

o

U‘«"ﬁm-

FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS -

NEWGUI

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

- ficeo
Santa Mdria
Maddalena
dei Pazzl
[
Palazzo Carabinier|
Caccin!
. e

4 Tabernacolo

SIRSENSOR_T0S01001096 - TEMPERATURE

Ak

Scenario name:

Location:

Scenario description:i,;; ario descriptio
ReferenceKB: ] eference k

Save Road Graph:

Save traffic Sensors:

57 Save other Sensors:

Free street

Fluid traffic

Heavy traffic
= Very heavy

Sensor position

FirenzeFIPILITrafficRealtime
Traffic Heatmap Controls: 24H

Max Opacity: ¢( eossssssssmsl) > 1

<Prev 2024-02-08 23:00:00

<
]
oy

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

Snap4City (C), February 2024

50


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

NIVERSITA DINF _
[RENZE mmo RTRdIERFroTeNs
l RE N Z E :DELL%\TFORMAZIONE TECHNOLOGIES LAB

Ciao roottooladmint

Fri 2 Sep 19:13:07

Enable Lights ¥

& Datetime:

02/08/2022 {1 B

Enahble d
o

(experimental)

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

) Sensor position

FirenzeFIPILITrafficRealtime
Traffic Heatmap Controls: 24H

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

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

O

'@

StreetMap contributo

I
13:00

Snap4City (C), February 2024



@ SnapdCityDocker X @ Dashboard Management Syste X -+ v = & X

& C A Nons o | dashboard t 3 ‘ 3 . - =% B 5 A * 4 :
¢ SnapdCity @ dashlocal ...

HET

FLORENCE SCDT

Fri 13 Oct 18:29:18

DOUBLE MAP

»
-N
=1



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

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 €

»




OCULUS

Z

N

+
https://www.youtube.com/watch?v=Rcf B2 GOio “’

AALE LN AN NN

54


https://www.youtube.com/watch?v=Rcf_B2_GOio

. SMVERSITE DINFO  DISIT

) ,‘ 'I‘ 0
y DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND
U\ = F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB MF &m0 €
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE o :F/’”
e =

AND TECHNOLOGIES LAB

-

) . Iy | ™ o ' B ™ B
s00gle API with Snap4City en

* Snap4cCity 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.

Snap4cCity (C), February 2024 55



vy DINFO  DISIT 2 AL
FIRENZE REMSOY  emusecmen,, SNAP/ o
FIRENZE DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy D€

AND TECHNOLOGIES LAB SOV )

oogle Dat

A

o
ol
—

A (¢
Y3 é:’é.';_‘)&’-

A
&«A‘ ae;f"é\w"' ™
e,
e = A - T




UNIVERSITA

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

» B
® O £ ¢ ¢ 2
Cestino  FreeComm.., ~ 5 G g - . . - -

? Posta in arrivo (1.171) - paones H Snap4City

©'C Viewer Firefox
« q > C 1} A Nonsicuro | dashboard/dashboardSmartCity/ g 2 ;> B E « © s n» 9% 4L 0O (t‘ : q
Telegram  VMware .o pop & Maps @ Google 1 Gmail [@ SnapdGity @ S @ Calendar ®g Translate 4 Google Scholar Cita... JH DiSIT I DISIT old Facebook @ DataCenter B Trell
Front Exp.. | 104 pp aps oogle mail g nap4City nap4 3 Calendar &J Translate < Google Scholar Cita... (| ol f Facebool ataCen rello

D'__’! KmACity majortools % Impostazioni » YouTube »

v

, Florence Testing
Acrobat QGIS 2.18

Reader

Adobe Wondershare
Acrobat 9 Pro  EdrawMax

® e

Arduino  Thunderbird

Mon 18 Sep 17:40:57 @

Double Map

: b 2 g ., £ : Y- B AT AN : 3 i z i 2 % BT Ip Camera
- S s e, A y i e . i \ Ay - = X i W %

¥ > x y T \ ’ S . i ] 3 b " % ;‘:‘ ; 1 g ' P \ & 1 Client
= ¥ ) e, O i : A gy “ o X Fo e ) 5 | !

) Q’ : ; ot : Rk : R . R el R R . T, N W

() ) - o L - - - = 3 ; 3 Eo e .

ArubaSign64  GRASS GIS
720

cMS Ea?

-, . R OBS & gia in esecuzione! A meno che non si intendeva effettuare questa
7 ’ - S £ G 2 3 . operazione, chiudere tutte le istanze esistenti di OBS prima di provare a eseg
¥ 0 “5 y 5 e una nuova. Se avete OBS impostato per minimizzarsi nell'area di notifica, si
AVTECH_Tr... Advanced IP 4 )y & Fronp @ N - - prega di controllare per vedere se € ancora in esecuzione.
Scanner <

ste

N
Bitdid - PKI iSpring
Manager Convert...

Browser  iSpring Free {
Opera

Avvia comungue Annulla

S8 Son vl - S XW =5 o N ¢ W e ey A N DA A b e DAY WhatsApp
@ # ! A - : 5. AR G g S gl T - b NG e T LV ool VXS Image 2020...
Cam Viewer]  Mendeley =\ J i x T g « = 3 / y e e 2

Desktop

-

VMware Notepad++
Workstati...

]
DeskUpdate OBS Studio

vSphe..  stampanti.. Chrome

Check_Poin...




UNIVERSITA
DEGLI STUDI QRITMWEO a

0 DI DISTRIBUTED SYSTEMS AND
F I RE N Z E INGEGNERIA

/ b
. 8 :: 4[CITY
INTERNET TECHNOLOGIES LAB ! y, s N A p4 : ITy e ne
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE " &
AND TECHNOLOGIES LAB
@ Paolo Nesi - Google Scholar X ﬂ Snap4City

b=l astily
Snap4CityDocker
& -5 C 1 A Nonsicuro | dashboard/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MTY=

iii App & Maps @ Google ! Gmail

Dashboard Management System X ¢ St Stephen's Cathedral - Google X +

L % +» B E O % x9Ny OfM
T SnapaCity @ Snap4 [ Calendar B3 Translate <@ Google Scholar Cita... DISIT DISITold § Facebook @ DataCenter I¥ Trello % KmdCity majortools #% Impostazioni » YouTube

= Google Forms ©s News

Ciao

GOOGLE TEST
Mon 18 Sep 18:25:55

O Qnap15sek7gyfe




T T )

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND ‘} CITY]

F I RE N Z E INGEGNERIA INTERNET TECHNOLOGIES LAB ) § ) &0 e
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE s

AND TECHNOLOGIES LAB PRIV

UNIVERSITA  IINIF | LD
DEGLI STUDI (o \ I 4 |

Snap4CityDocker X Dashboard Management System X & Genoa - Google Maps X +
& - C 1Y A Nonsicuro | dashboard/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MTY= 2 % > P E « ® e n 90 6

;i App & Maps @ Google * Gmail o SnapACity @ Snapd [ Calendar ©7 Translate <4 Google Scholar Cita... DISIT DiSITold § Facebook @ DataCenter U8 Trello [® KmdCitymajortools %8 Impostazioni » YouTube i= GoogleForms & News [0 QnaplSsek7gyfe

Clao

GOOGLE TEST

Mon 18 Sep 18:32:23

DOUBLE MAP

O DpenStrastMan contributol




vl L)

UNIVERSITA DINFO ks T
DEGLI STUDL ' 55, arivento o DISTRIBUTED SYSTEMS AND (km/4CITY |
FIRENZE  NotGNesa INTERNET TECHNOLOGIES LAB ITy e

DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE e rals

AND TECHNOLOGIES LAB

Building

University of Florence, Dept. of Mathematics Uliss

1D: w43977147

LoD3 Change
BIM - Skeleton Change
BIM - Full Change

LoD3_LowRes Change

l © OpenStreetMap contributors




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,



¥ 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 :

»




UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO DISIT

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

INGEGNERIA INTERNET TECHNOLOGIES LAB

DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

B-e
FILE VISTA
30 Proiezioni
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divolo~ | @ Dietro o' Dallasinistra  ginictra destra *
Vista

? ) - X
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y ——T{
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o e —
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04 + Finestra  094-AR-FE.02.1:3.60...
04 + Finestra  094-ARFE.02.1:3.60...
v + Finestra  094-AR-FE.02.1:3.60...
v + Finestra  094-AR-FE.02.1:3.60...
v + Finestra  094-AR-FE.LC:3.60x1...
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>
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Valore Um. A
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0 Nome Valore
- LB_UF_UfficioTecnico

Cod_Fuoriporta 122

Cod_Immobile 094

Cod_Infocad 122

Cod_Piano 01

Data verifica presenza  05/2021

infiltrazioni perimetrali

Data verifica stato di 05/2021

conservazione,

fissaggio, funzionalita,

stabilita e tenuta

superfic vetrate

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

Immagine Immagine raster:
IMG_7428.1PG

Immagine tipo Immagine raster:
IMG_7428.3PG

Periodicita verifica A chiamata
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stabilita e tenuta di
superfic vetrate

Verifica presenza Si
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Verifica stato di Si
conservazione,
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" Do,
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The difference IS on compu:

e Simulation models,
e statistics and operations research techniques
e 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 models and

simulations
o Explainable Al, XAl, providing to the decision-maker . .
- = : . . i »)))))-——_(««

o detailed explanations on the motivations behind the | e T
suggestions provided, so that the decision maker can — e
understand the process and the motivations m—————©—~—~ ©

o evidence of compliance with ethical aspects with (| = Homan "
confidence =t

1 SHAPValues

o To be able to use the systems as a trusted
expert system.

SnapA4City (C), February 2024
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Big Data Analytics + Artificial Intelligence c*SNAPlcrry
Al & XAl:

* Decision support
e Early warning, City Indexes, etc. * RF, XGBoost, BRNN, RNN, SVR,

« What-IF analysis (simulation + Al + DNN, LSTM, CNN-LSTM,
data) Autoencoders, neuro-symbolic..

e Predictions e C(Clustering: K-means, K-Medoid, ...
» Short and Long terms predictive * Semantic Reasoning, ..

models on: e XAl: Shap, variations, Lime,
e traffic, parking, people flow, gradients, ...
mamtenance land sliding, NO2 . . d
* 3D Flow prediction: Pollutant (NOX, Representations, animate
NO2, ...) * Heatmaps, Traffic, Flows, ..
‘ Suggest.lons a.nd reco.mmendat!ons * Trajectories, OD matrices,
. Modell.ng, simulation, routing - 3D Rendering
* Traffic Flow reconstruction « Typical Time Trends, etc.

e Constrained Routing

https://www.snap4city.org/download/video/course/p4/
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Available Al Solutions on Snap4City
« Mobility and Transport

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

* Tourism and People

* Security and Safety

* High Level Decision Support Solutions
— Asset management
— Resilience and Risks Analysis P
https://www. snap4C|tv 0

* Low level TeChniqueS rg/download/video/DPL
SNAP4SOLU.pdf

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

Snap4City (C), February 2024

67


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

oc

NIVERSITA - DINIFO P “~g§as
RENZE | RS prmeimsomess,, SNAP/cTy s
FIRENZE BSSvazone DISTRIBUTED DATA INTELLIGENCE CITy = -réﬂl!

AND TECHNOLOGIES LAB

XAI: Explainable artificial

intelligence

E

Data Analytic
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DISTRIBUTED DATA INTELLIGENCE

with tf.device('/device:GPU:8"):

explainer = shap.TreeExplainer(MODEL)
shap values = explainer.shap values(X train)

SHA

Day3 .
MaxTempS R NG
LevelSIRIdr |
Latce
Humidity |
MaxTemperature ||
PrecipSIR [
LevelSIRFre |
Dey's |
Day! [
Longitude. |
Temprerature [
Day30 [
VeltedsIR G
vevaxSR [
WindSpeed [N
MinTempSIR I
Atituce |G
Vegetation [INREGNGING_
MinTemperature [ NNREREEE

00 02 04 06 08 100 _
Mean(|SHAP value|)

Day3 High
MaxTempSIR
LevelSIRdr
Latitude .
Humidity ~— se—p— - -
MaxTemperature @
PrecipSIR —p— -
LevelSIRFre o
Day15 T:u
Day1 >
Longitude ~~ » seee—— - g
Temprerature —.— w
Day30 e e - - e
VelMedSIR e
VelMaxSIR ¢ e e e
WindSpeed B i S
MinTempSIR B el
Atttude et
Vegetation . -—.—'
MinTemperature + . Low

6 4 2 0 2 4 6
SHAP value (impact on model output)

shap.summary_plot(shap_values,
features_names, plot_type="bar")

shap.summary_plot(shap_val

ues, X_train,features_names)
STTapaFCity \C), TeoTaary Zoz=

*Feature importance: Variables are
ranked in descending order.

eImpact: The horizontal location shows
whether the effect of that value is
associated with a higher or lower
prediction.

*Original value: Color shows whether
that variable is high (in red) or low (in
blue) for that observation.

*Correlation: A high level of “Day3” or
“PrecipiSIR” content has a high

and positive impact on the classification.
The “high” comes from the red color, and
the “positive” impact is shown on the X-
axis.
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SHAP: Local interpretability

with tf.device('/device:GPU:8"):
explainer = shap.TreeExplainer(MODEL)

shap _values = explainer.shap values(X_ train)

higher = lower
base value g

0.4311 1.00 1 (a)

ﬁi?))))l-__(((((iﬁf |

MaxTemperature Humidity Day3 MaxTempSIR VelMaxSIR Temperature Day15 MinTempSIR

base value higher = lower
0.4311 1.00 . (b)

NI DD D N €€ (((

WindSpeed Humidity LevelSIRIdr Day15 Day3  Temperature Day1 MaxTemperatu
f(x) base value
0.00 0.4311 (c)
BRI EEEEEEEE e«

Day3 MaxTempSIR MaxTemperature Temperature LevelSIRIdr Day15

shap.force_plot(explainer.expected_value,
shap_values([7,:],fields)

Snap4City (C), February 2024

The ability to explain each prediction, is a very

important promise in an explainable Al.

(a) value of VelMaxSIR, MaxTempSIR, Day3
and Humidity contributed significantly to the
classification of the observation as a
landslide event.

(b) values related to rainfall in the last days,
LevelSIRIdr and Humidity given a relevant
contribution to the landslide event prediction.

(c) the value of features: Day3, MaxTempSIR,
MaxTemperature, Temperature and
LevelSIRdr have been determinant for the
classification of the observation into a no
landslide event.
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Predictions for: traffic flow, smart parking, smart bike sharing, people flows, etc. (ML, DL)

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

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

data sources (Simulation)

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

» Definition of Scenarios: traffic, road graph, conditions, etc.
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Citizen Mobility demand
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analysis of the GTFS variation to improve the
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|dentification of critical Bus Stops over time
ldentification of critical courses of bus lines, over day and week

Effects of changing the position of Bus Stops, courses and line
schedules, bus size, etc.

Effects of changing the contextual conditions:

— The opening of shopping centers, cinemas, schools, etc..

— Changes on city structure and paths

— Size of the buses

https://www.shap4city.org/odanalyzer/#b
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Clty Users Behaviour, Safety, Security and Social Analysis

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

Air Quality Predictions

Firenze - Trafair - AirQuality Heatmaps

Y SNAP/crry

e Multiple Domain Data =
* Traffic Flow data, Pollutant: NOX, CO2, |i
PM10, PM2.5, O3, ....
e 3D City structure, weather, ... — ’M
* 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 =
« Billions of Data 2 A
* Services Exploited on:
* Dashboards, Mobile App
* Since 2020 ¥

Snap4City (C), February 2024
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 Pollutant Predictions: short, long and very long term European Commission KPls
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 NOX, PM10 pollution on the basis of traffic flow, 48 hours (ML, Al, DL)
 Cumulated NO2 average value over the year, ....... (ML, Al, DL)
Computation of CO2 on the basis of traffic flows (DP), computing emission factor (DA)

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

Snap4cCity (C), February 2024
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* Prediction Traffic Flow Manager on multlple c:|t|es

Sun 2 May 23:16:31
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Weather_sensor N . b o e i oo g Honteian Coonoie -
. . AiffemperatureAverage: g R 1 44 MaxOpacity: ¢ com—g) > 063
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basis of Traffic
Flow (prediction),
weather and 3D

structure
— NO2 progressive W N b Y 34
average (Lon e LT . 3 N WS
ge (Long | a1 T 4 _; =
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* Project:
— Trafair CEF EC
— Mixed solutions e 13 5o
of Fluidinamics
modeling and Al
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\ [\l
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Dataset Construction Previsional Model

Dataset Model training
Construction And validation

1 y

= = =
g g 3
2 4 2
= = =
g g g
- £ =
= = =

Model] . E % %
Data

SNAPA4City]Advanced APIs

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

Field: rain,
weather, etc.

(%)
@
(%)
0 . ,
landslide DB S Big Data Model execution
& Storage | Predictipns Shap Assessment
, :: > and KB Data Analytics 10T App
Real Time Management
data from 5
2
(%p]
)
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), February 2024
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 Traffic Flow is one the main
source of CO2
e K1: Fluid Flow

* K2:Stop and Go WA, S
[Computing Traffic FIOW] * Dense estimation of CO2 into - Quii,;,-./?’}"fi\: SAE
into CO2 sensor area or - R A T e B i |
the city is very useful toknow |~ L
to target EC’s KPIs o
Computing CO2 on the basis of O T
S : traffic flow data . / S
M { Fon ) |

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 —
Deep Learning Long Terms Predictions of NO2 57 —
mean values, From 30 to 180 days in advance HES ot
______ S 4o A — 2021
g 201
* The features used as input for the 2020 values £ 10 1
predictive models are: 430 S
day of the year
- Month 460 ’ ’
N Air Quality Directive WHOguidelines
daYOﬂ-heYear +g{| Pollutant Averaging period Objective and legal nature and Comments Concentration Comments

concentration

- NO2 —
99" percentile
I 12 I} PM,4 One day 25 pg/m? (%)

- Tmean (3 days/year)

4 1 5 D - Calend o I — The target value has become a o i

- H umidity Ny + = alendaryear argetvalue, 2> jig/m limit value since 1 January 2015 Hg/m
&(,;3& PM One day Limitvalue. 50 Lg/m? Not to be exceeded on more 50 pgi® (%) 99" percentile

H 10 imit value, 50 pg/m pg/m
- Wll‘ld Mean +1H'I] than 35 days per year. (3 days/year)

- NoxDomestic PM,, Calendar year Limit value, 40 pg/m* () 20 pg/m?

STAINABLE CITIES CLIMATE Maximum daily Not to be exceeded on more
H A q U HES 0 S S
- num be rOfVeh |C|es Y 1 a MMUNITIES 13 ACTION 3 8 hour mean Target value, 120 pg/m? than 25 days per year, averaged| 100 pg/m
87 - over three years
3
- N Ozcu mu Iated .,‘,{/ E E ﬁ NO, One hour Limit value, 200 pg/m* (*} NOfgii:eesxaciea?::d?x:at?an 200 pg/m? {*}
v A=
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* Monitoring Energy Consumption in single building, area and per zone

* Matching Energy consumption with respect to the actual usage

* Computing Roof orientation for Photovoltaic installations

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

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

e Collecting and managing Communities of Energy

* Monitoring Energy provisioning on recharging station

e Optimization of battery life

* Computing KPI

* Etc.
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Smart Light Control of C APcLON o

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

 Dashboards

* Map coverage on Sweden
* Monitoring and real time control

i HELSINGBORG H22 DEMO - C3PO-NEWGUI =a
Tue 3 May 22:27:27

FFFFF

SET COMMAND

* Energy control, analytics B —
e Direct control
* Historical and Real Time data T s
* Services Exploited on: s
° Multlple LeveIS’ API e ———— | =
° DaShboardS A1 . illuminancelLevel - 7 days

DOCFSEFFFERBARDES

* Since 2020

Snap4City (C), February 2024 Sapmamy | s 117
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Karlstad - Capelon CAPELON

Sun 28 Nov 20:02:16
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Smart Light
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74
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzI5NQ==

Smart Light Management in Merano

¢“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

https://www.snap4city.org/968
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Energy monitoring and business intelligence
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Hourly average connected
devices:

Privacy Policy

Cookies Policy

Terms and Conditions

e“snapd
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M7, UNIVERSITA
DEGLI STUDI DINFO

AN SCL I '
oy gmeron | semeimegman " SN AP/
® ‘\‘7 g F I RE N Z E DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE CITy A ,@Iﬂ-

T Ve
NS 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
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uxvish DINFO  DISIT : o
FIRENZE e, Sfesmese. € - Buildine € SNAP4crry
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE - f IJ r r r l J J S ‘J IJ (.:)‘

AND TECHNOLOGIES LAB —
\ Ciao roottooladmin -l SUSTAINABLE CITIES
DIDA DATA 2 - NEWGUI AND COMMUNITIES
Tue 3 May 14:37:14
2 é_
LUX
WA M e
27 Apr 28. Apr 29, Apr 30. Apr 2.May 3. May BIM SANTA VERDIANA
@ DISIT:orionUNIFI:DIDAT - LuxN # DISIT.orionUNIFI:DIDAT - LuxS il G
A 8 BEE
IRRAGGIAMENTO 4m (<]
800
g
L ) AR AR A\ /fﬂt ﬂ
27.Apr 28. Apr 29. Apr 0. Apr 1. May 2. May
DISIT:orionUNIFI:DIDAT - IrrN # DISIT:orionUNIFI:DIDAT - IrrS
UMIDITA 4m  ©
B0
= W 1
20 - - o
27. Apr 28. Apr 29, Apr 30. Apr 1. May 2. May 3. May
DISIT:arienUNIFI:DIDAT - UR1 # DISIT:orienUNIFI:DIDAT - UR2 ® DISIT:erienUNIFI:DIDAT - UR3
DISIT:arionUNIFI:DIDAT - URS DISIT:orionUMIFI:DIDAT - URS @ DISIT:orionUNIFI:DIDAT - URB
PRESSIONE 4m (<] 26
24
T A bl o Bt e N A AR "
= 27.8pr 28. Apr 29. Apr 30.Apr 1. May 2. May 3. May No data 22
DISIT:arionUNIFI:DIDAT - PO # DISIT.erienUNIFI:DIDAT - dPE
20
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzI40A==
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DINFO

PARTIMENTO DI

INGEGNE
DELL" INFORMAZIONE

UNIVERSITA
DEGLI STUDI

FIRENZE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

V\P‘ 57,
n\%

S

Y\OREN)

S

p
LISYINY

* 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

Snap4City (C), February 2024
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UNIVERSITA
DEGLI STUDI

FIRENZE

Building / Floor / Parking:

All/ Single Building:

Variable:
occupancy v

Popup on Shape Click
v

Add To Map

Ispra - Occupancy8m

883

DINFO (DIS!

DIPARTIMENTO DI
INGEGNER
DELL'INFORMAZIONE

IA

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Ispra Site, Buildings And Services

s

-
W ronteagia

T :
-
w

Via Lussemburan g,

= - ‘}‘
Sh= =

via Auszris - R W Peliio
a

® » l
Via Gran Beetagna

R £

® -

Via Senlandia

w0 PR

5

& opeting ein
—

)

o

&

oad’) eI

'Il-;

Occupancy

Number

\

N

T T T [l i
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
Oct Oct Oct Oct Oct

06:00 12:00 18:00

Snap4City (C), February 2024

el | F1 ]
:: 1} QTY

o - 'Pﬁm_

SNAP/city

Mon 23 Oct 12:42:28 1)

ISPRA Site

Via Jralla

Date Observed: 10/23/2023, 12:30:01 PM
Capacity: 2936 #
Allocation: 1995 #
Occupancy: 883 #
« DAC:-941 #
DOA: -1112 #
DOC: -2053 #
PAC: 67.95 %
POA: 4426 %
» POC: 3007 %
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

I T Parking Overview
22, 0600 12:00 18:00 23.

Oct Oct

06:00 12:00

ot g q'
' SNAPdcy [
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Capacity - Allocation - Occupancy

Building 27B Trends Mon 9 Oct 13:47:14

Occupancy Weekly Time Trend Compare Office Mg 9m

100

=

= 803.9

. i 5

\ Temp. 9m

N A U e U A W
3. bet 4. bet 5. Dct 6. bet 7.bct

- i -

DOA - DOC - DAC

l
]\

bt 5. bot : ) ) 206

]

|

|
3,&)«( 4

Percentage POA - POC - PAC 4am o

100

o

*m}

\

A
/U M
bet 4. bet

o

Ve =
S B ERETER
3. bcl 4. bﬂ 5. bﬂ B J)Ct 7. J)ct

® DOA + DOC m DAC

5. bet

Occupancy Per Zones - Monthly Time Trend Comparison Stacked

3. 5.

75

N ,,_,WM"L_.MH L,M

14. Sep 16. Sep

@ Zone A - occupancy

Percentage Per Zones - Monthly Time Trend Comparison

LW

24.'scp 30. Sep

@ Fone B - occupancy @ Zone mf_C_P1_P2 - occupancy Zone D - occupancy

. [
I\ R A

14. Sep 16. Sep

24. ISW 26. ISI:D 28. ISI:I'I 30. Iﬁl‘l

® Zone A - POA + Zone A - POC Zone B - PAC + Zone mf_C_P1_P2 - POA = Zone mf_C_P1_P2 - POC Zone mf_C_P1_P2 - PAC

Heat Power Heat Energy 9m Energy Trends

Average Hourly Power

0 KW 1931279 kWh 8

2‘" 0 kWh
1

Cold Power Cold Energy 9m 4.bet

Heat Power (

kW)
0 kw 888311 kWh Cold Energy (KWh)

En./Pax

&6cl o >
W Heat Energy (kWh) o Kvuh
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LTS

UNIVERSITA DINFO . ~ o LB

DEGLI STUDI | ppapmivento ol DISTRIBUTED SYSTEMS ) ) Km/4[CITY)

FIRENZE | BSitEimaone | SERGEEs e ‘ ) CITY L=
__ _J - N B e

Ispra Floor, Zone And Room Detalils Fi6Oct18:4154 @@

Floor PT of Building 58A

Date Observed: 10/6/2023, 6:30:02 PM
Capacity: 37
Allocation: 31
Occupancy: 1
o DAC: -6#

DOA: -30#

DOC: -36#

PAC: 83.78%

POA: 3.23%

POC: 2.7%

SO ERLLCRN T 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 Start temp: 23.92°C
e

Snap4City (C), February 2024




&

UNIVERSITA o ’ S“T by ol L 1
DEGLI STUDI IQR!IM‘E DI DISTRIBUTED SYSTEMS m
FIRENZE | BSfiSimaone | FEENGSSEs ae CITY L=zt

e

G2y

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

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

40 252

18.9

Y

. B A ) 5

@ Capacity 0

Occupancy [ i * llocati g g 3 6. 1):! T l):t 8 l)d

= 20 % ﬂ
0

Percentage Per Zones - Monthly Time Trend Comparison

150

da -

\ d , il
NP HLWA] M M TN

2. lSep 2. ISEp 26. ISep 28. ‘Sep 30. 'up

@ Zone A - POA 4+ 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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DEGLI STUDI | peartiMenTo ol DISTRIBUTED SYSTEMS | ) e 17, ~ P, m

FIRENZE | BStREfimaone | 2RNGRELs Las PalKIng CITY Lz
-

Parking 58C Fri 6 Oct 18:33:41 (1)

A1_18|A1_19|A1_20 Capacity Free Slots 9m Occupanc... 9m

i

9 TV9 TV

85# 74# 12.9%

|

‘eftv LL'I\TL'W

o~
s
697 TV

OverparkingSlots 9m Unknown State Slots 9m

0# 3#

g

g

Free Slots Weekly Time Trend Compare 9m ©
|A1_24]A1_25|A1_26fA1 27 A1_29)A1_30 Al_33JA1 34 1AL 39|A1_40)

D

85.2

A1_as|a1_a7fa1_ag|a1_ad A1_51JA1 52 A1_55|A1_56 A1_61A1_62]

@ Current
@ Previous

0

30. Sep 1. Oct

SL TVPL TVEL TVCL TV|IL TV 0L TV

g

68 T |v8 Tvjes Tvfzs Tvfis Tv jos TvfeL TV

Percentage Of Occupancy Daily Time Trend Com...9m ©

3.2

Time Trend Comparison ——— ————— ‘ @ Current

@ Previous

6. O 06:00 18:00

Overparking Weekly Time Trend Compare Im ©

. Oct 12:00
® Current
@ Free Slots # Overparking  m Unknown @ Previous

Previous: 4.7 3
18:00
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES
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S U7

S ¢. | UNIVERSITA
T2 | DEGLI STUDI
Sl Je -G Ll DIPARTIMENTO DI DISTRIBUTED SYSTEMS
EN VS FIRENZE | NGEGNERIA AND INTERNET
.J‘PJ i \‘\g DELL'INFORMAZIONE TECHNOLOGIES LAB
/S‘}Hf\

* 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.)

Snap4City (C), February 2024
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standardized PC1 (35.8% explained var )

Twitter Vigilance




Interreg ¢“SNAP/ciry

[T

/Vediterranean e

Dubrovnik: Data Analytics o

B‘M

people count vs predicted people count

@ people count

* Assessing impact of 2 e

advertising _ ‘.

E0000 4

* Prediction of presences : oo

on the basis of . ' ’
* Social Media Twitter . . A, L
Vigilance LB T : A

e weather conditions e
e Historical data

INDUSTRY, INNOVATION

AND INFRASTRUCTURE

Twitter Vigilance &
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diterreg E

/Vediterranean e

Pont du Gard: data analytics

* Prediction of the ) ————
number of sold tickets T o forsst
24 hours in advance | — ™

|

* Using: 241

e Historical data 31

 Weather conditions |
 Social Media N

N

= 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
INDUSTRY, INNOVATION
AND INFRASTRUGTURE Ora predetta

Twitéer Vigilance
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Snap4Altair Decision Support

supervision and control, Industry 4.0

* Multiple Domain Data
* Distributed Control System: energy, flows, storage, sl - ——m

Administrative data Administrative

. P fhope L) Fredns Consoiidated Energy data [ Planning result Outcome I production
DCS Real Time,
chemical data, settings, .. :

p
40:20 2020-10-24 23:00:00 2020-07-24 18:43:00 2020-10-23 18:49:39 [ - @)

¢“SNAP/cry

T

-'.“‘l

ALTAIR

ICIHI 1 [M[1]CIA| l

(> ESSECO'

* Cost of energy, Orders, T ——— o s
) - - - - - - - T N | =T T e e B
* Production Parameters e e
* Maintenance data | T — "o
* Multiple Levels & Decision Makers
* Optimized planning on chemical model = z
* Business Intelligence on Maintenance data
* Historical and Real Time data -
* Billions of Data — oo § &
| o1 B B
 Services Exploited on: = e B

 Multiple Levels,

Mobile Apps, API - =
* Since 2020 - =
Snap4City (C), February 2024 I
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DEGLI STUDI DINFO DISIT

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

Workriow ftor Ticket manag

Consumptions/productions

Idregeno ga:

Gloro gas .
>
CLORURO FERRICO STANDARD

CARBONATO DI POTASSIO

S ) — e Lo
T = | HAT
il e — | Events/actions
e z | Busmesslntelligence

 C—

T T e —

Dashboards and actlons

Maintenance‘
[ |

. [N TN TR

wwwwwww

OpeﬁMamt BPM Workflow

‘f;; - ‘-_..“;_: P mar‘iagement team assighement,

S e — F— material control, . 3574 '} ‘i
T et — o

| ——— o=

|OT App, Data
event firing,
event detection
and firing
Critical event
management
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UNIVERSITA
DEGLI STUDI DINFO

[ R - -- represent the details

with data .

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND ) 4 |
F I REN Z E INGEGNERIA INTERNET TECHNOLOGIES LAB (_ Ac cr - r ola
DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE J . J f J =4 f — vy J
AND TECHNOLOGIES LAB e - = 4 ==
s 15 ESSECO
: :NW MKW = MN.OH = : = \/ ALTAIR Adm Office TRl
» -~ » / Altair Production Line
A ot i il - . . . Y - D:::ri_- - §
- ' nea mu nen ° nea zea a0 Glamalken bl g
B L e s Map and 3D BIM modelling to:

-- associate physical é‘lé'ﬁ\%rﬂs

ot v b

e Lo ——

Historical and Real Time Data mowes | = ==

Synoptics for real time monitoring

i GHESSECD

673151
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https://www.snap4city.org/dashboardSmartC

higher = lower
base value f(x)
0.8829 0.8834 0.8839 0.8844 0.8849 0 8_8550.89 0.8859 0.8864

o ((

84304'8871 5854 RedoxFeCl3Pot diff_S904B diff_S854 5484 35851

ity/view/index.php?iddasboard=MzA1NA==
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UNIVERSITA | BINIFO | DISIT 2 LT
DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS SNAp4INDUSTRY mnﬁm

FIRENZE | befNrkvazone | TEGINOLOSIES La

Explainable/XAl - CNN-LSTM (SHAP)

Explanation of prediction generated by model for fault

[7 722

<—I'

SZash :4"'

higher — lower

base value f(x)
0.8809 0.8814 0.8819 0.8824 0.8829 0.8834 0.8839 0.8844 0.8849 0.88540.89 0.8859 0.8864
>>))»/)/_,!~_—g((
S4304 3S871 S854 RedoxFeCl3Pot diff _S904B diff_ S854 S484 S851

Explanation of prediction generated by model for normality

higher — lower
base value f(x)
0.2428 0.2528 0.2628 0.2728 0.2828 0.2928 0.3(0.30 0.3128 0.3228 0.3328

B ————————— e

S904C S871 KOH_2 charge KOH_1_charge RedoxFeCI3Pot diff S904B potFerricChloride diff _S484 S484 diff_S857 diff _S4304 S851 S487 diff _S904D

= shap history

Mon 23 Aug 09:54:43

Organizationiotobsf:MaintPredHistory - prediction e o
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0
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O O

Time trend comparison (Gm) ©
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2023 booklets

* Smart City

https://www.snhap4city.org

/download/video/DPL SN
APACITY.pdf

Snap4cCity (C), February 2024

* Industry

https://www.shap4city.org/d

https://www.shap4city.o

ownload/video/DPL SNAPA4|

NDUSTRY.pdf

rg/download/video/DPL

SNAP4SOLU.pdf
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2013 Km4City
Ontology 1.1

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

o 2014

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

(2018-20) os”ategy o (2018-21) Synoptics

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

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

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

. (2016-21) - Social Predictions o

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

dlgltal ecosystem

IVMOBILITY SCN IOT/IOE

- \éVea;t_kI\_er Fc\),\rlecFast S | .: Winner of
- Real Time Wi-Fi %2 .(2016-19 i 6. EUROPEAN OPEN o
- Entertainment o Mobile App o o i EQO )0 e L0 U o =3  SCIENCE cLOUD Select4Cities
-LOD - Routing PCP
‘ - Multimodality GHOST SIR o
- Twitter Vigilance o : ,  Node-RED -
- Social Media 2 SEICITENREEE ol @gAID m.u
Analvii 2016 Smart City Strategies ¢ SNAp4C|Ty mart Bed i res
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