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* 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
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* Recent solutions
— Maas, sharing, evolution of info-mobility
— Connected Vehicles
— Energy vs Environmental applications
— Etc.
 Most of them share the same modules, differently implemented
and combined, but the same modules
— Real time data gathering and derived info distribution
— Predictive and/or simulative models, on edge or cloud

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

Snap4City (C), February 2024
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e Controlling Status: management, and
operational Monitoring
vionitorin

o Monitoring via KPI
o Computing predictions vs KPI

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

m
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. Digital Twin
o Anomaly detection Models & Predictions,
o Neuro-Symbolic analysis Data_s Anomaly Detection,
o Risk assessment Decision Analysis, s\';/a/:;?rfgsment
o Early warning on critical conditions ~ >UPPort System R/ /
. . . 'L — Simulations
e Making plan: tactic and strategic, Generative Al

Reinforced Al

S

What-If <—
Analysis <€

medium and long range, micro/macro
o Simulation & predictions
o Generative Al Prescriptions, scenarios
o Resilience to Unexpected unknows
o What-if analysis wrt scenarios

Snap4City (C), February 2024



Digital Twin ¢“SNADicr

 Digital Twin
 Connected with real systems

Modelling aspects: structural, visual,

informative, real time data sensors (context),
POI, functional, resources, etc.

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

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

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

* By Case Experiments for analysing

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

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

Snap4City (C), February 2024
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cceleratine SNAP/ciry &
City Operators
- g / Resource Operators
J J agreements
. networking Inhouse
Community companies
Building conne tutorials
I0T/IOE
Connect external Tech
subscription to Services documentation oroviders
applications
City Apps & Dashboards,
Users pe rsonal User Engagement
services
Pl:omfxte WOI‘kShOpS
Applications & Category

Dashboards

Produce City
10T Applications &
Dashboards

Monitor
Platform

Produce Apps and <

Associations

experiments

A rtiser
dvertisers hackathons Dashboards for City Help
Users desk Corporations
events Case
Large Ic_-;lcleorllsmg" Studies
Industries 010 services partnerships Research
groups

Early Adopters Start-ups
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Native and External
Smart Applications
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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

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

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

e Satellite data, any kind..

* traffic flow, typical trends,

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

4000
2800

* Dynamic icons/pins, .. B T e e ] e e N
 Synoptics, animations, .. e = REaE o T Y e
* KPI, personal KPI,.. B
e social media data, TV Stream, -
* routing, multimodal, constraints,

* decision scenarios,
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Ingestion, aggreg. = exploit

* loT App Visual
rogramming, no coding
e Data transformation
* Integration, Interoperab.
e Scripting Data Analytics

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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STATO PARCHEGGI

Different Themes

¢“SNAP/cry

PARTERRE 7m PARTERRE - ANDAMENTO NUMER

D O O O €
=

PSNAD

#Users Engaged Trend

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

https://www.snap4city.org/793

Snap4cCity (C), February 2024

3D MULTI DATA MAP - DIGITAL TW
FIRENZE - NEWGUI

R Tue 3 May 14:31:42

Snap4City User Engagement - Newgui

Users Interests

om @ Total Active Days On App

847
days.

Total Days On App

E o HE L ]

&)

minutes

Mean Active Time g

17.5 o
— 240

Mean Active Time Trend

minutes
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES
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e Controlling Status: management, and
operational

o Monitoring via KPI

o Computing predictions and KPI

o Anomaly detection, Early warning
o Control Rooms, situation rooms

o Reacting: Computing in real time
o Changing semaphore maps
o Changing Dynamic signage
o Real time Info Mobility
o User engagement via Mobile Apps
o What-if analysis
o etc.,

Aerop t%renze
Ameri pucci

Snap4City (C), February 2024 19
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FIRENZE

Smart City Control Room ﬂé ¢“SNAPLcry

Florence Metropolitan City

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

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

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

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

* Historical and Real Time data
* Billions of Data

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

https://www.snap4c
Snap4cCity (C), February 2024 ! el



https://www.snap4city.org/747

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.
21


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

») SUSTAINABLE
” DEVELOPMENT

\/'\\

LSALS

QUALITY ¢
EDUCATION

|

e

15 Minute City Index:

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

¢“SNAP/cry

* Monitoring and Prediction of energy
consumption

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

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

* Predictive maintenance

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

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

B it et T . :

business intelligence tools for decision
makers

Reduction production costs
Monitoring resource consumption
Optimization of Waste Collection

1

CLIMATE
ACTION

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

c flow reconstruction
and vs Offer of Mobility analysis

PEACE, JUSTICE
AND STRONG
INSTITUTIONS

W

Shortening justice time

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

16
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15MinCitylndex on Bologna cnel X

15 MINUTI INDEX BOLOGNA CITTA B Poveary

METROPOLITANA - NEWGUI S aar
TRl

Ciao roottooladmint

Tue 3 May 20:14:59

Argelato : Via Casadio N.1

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

SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES SNAD4cnv
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¢“SNAP/cry

Available Al Solutions on Snap4City

Mobility and Transport iiihison
Environment, Weather, \Waste, \Water
City Users Behaviour and Social analysis

*Energy and Control, Security, .....

» Tourism and People

»/Security and Safety

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

* Low level TeChniqueS ré\(do.wnload./wdeo/D,{SL

L
https://www.snap4city.org/download/video/course/p4/ Smw/
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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
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FIRENZE | &N Savazone

(1) S CUSNApl'CITV
I\/Ioblllty and Transport

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

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

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

data sources (Simulation)

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

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

Snap4City (C), February 2024
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* Making decision on mobility
and transport solutions =2
what if analysis

* Controlling pollution

* Dynamic Routing for
Firebrigade, Ambulances,
general public

* Planning Public
Transportation routing

i@  Firenze
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.

o Event planning, via what-if analysis
o Change in the graph structure of the city

Aer\b};or(o Fire
Amer il

o Impact on the flow of people and vehicles

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

o Immediate reaction to natural events or not

o Everything is ready and updated in real time

o Each view is contextualized in terms of data: descriptive and [L@@‘
prescriptive )

o More detail in the context integrated data RO utin

o Greater realism in deductions and representations

o Digital Twin

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

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

* Definition of scenarious impact on

 Traffic, Pollutant, parking, public transport, private flows, etc.
* KPI analysis

7 ¥ / o
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FIRENZE

Enwronment and Weather

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

¢“SNAPLcrry s

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

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

Snap4City (C), February 2024



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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Ing Land slides

Dataset Construction

13 i

19 o

Previsional Model

Dataset Model training
Construction And validation

K

SNA

landslide DB

Real Time

data from

Field: rain,
weather, etc.

Ingestion% EProcesses

1 y

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

Model] . E % %
Data

P4City]Advanced APIs
Storage [ Predictipns Shap Assessment
and KB Data Analytics 10T App

Management

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, "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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Computing Traffic Flow
into CO2 sensor area

A
S

\ 7 - |

Traffic Flow data

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

ity Local CO2

r

 Traffic Flow is one the main source

of CO2 (gC0O2/km x Vehicle)
* K1:Fluid-Flow
* K2:Sto o)

Dense estimation of CO2 into

the city is very useful to know to}.. . .

target EC’s KPIs

Computing CO2 on the basis of
traffic flow data
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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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Smart Buildings, Snap4Building

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

Snap4City (C), February 2024
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e
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All/ Single Building:
Al v
Variable:

occupancy v

Popup on Shape Click ‘? -
a K
« Date Observed: 10/23/2023, 12:30,01 PM
« Capacity: 2936 #
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-0 | 2 1 ilon _ . « POC: 3007 %
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Ispra Floor, Zone And Room Details Fri 6 Oct 18:41:54

Floor PT of Building 58A

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

ISPRA JRC Site

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

S CEWLL RN EIGTE Allocation v

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

Allocation: 0
mq: 12.16
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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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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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Citizen Engagement via Mobile Apps

’ GPS Positions
| selections on menus

* | Views of POI

Access to Dashboards

searched information

Routing

Ranks, votes

Comments

Images

Subscriptions to

Jtifications

Produced information

Viewed ?
Accepted ?
Performed ?

Snap4cCity (C), February 2024
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Trajectories

Hot Places by click and by mov
Origin destination matrices
Most interested topics

Most interested POI

Delegation and relationships
Accesses to Dashboards
Cumulated Scores from Actions
Requested information

Routing performed

Produced information
* Suggestions
* Engagements

 Notifications
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DISTRIBUTED SYSTEMS AND
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htt

S.

Title

Videos

Preliminary content descrip}()n /

Part 1: Overview

SLIDES

Interacti

MNeeds of the Cperators \W
Platform Owverview: from data iNnteractive tools

Data Analytics, Artificial Intelligence

Some Cases by Domains: solutions vs analytics
Other Cases and scenarios

Overview of the next parts of the Course
References to other training material

Part 2: Dashboards
production and
management

SLIDES

Interactive Slides

You You

Recall on Snap4City Architecture
Dashboards Purposes and Uses

Main Data Kinds: data vs representations
Dashlboards Main Concepts and simple Widgets
Creating a Snap4City Dashboard, wizard
Multi Data Map Widget

High Level Types, video, external services,
synoptics

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

training material

Part 3: 10T App, Process
Logic, Server Side
Business Logic

SLIDES

Interactive Slides

You You

Recall on Snap4City Architecture
Node-RED
1OT App = Node-RED + Snap4City

o laoT App === Proc.Logic
Examples of 1OT App for Smartening Solutions
Exploiting/Generating data by using: loT
App/Proc.Logic
External Service =-> |aT App/Proc.Logic
Dashboards =-= loT App/Proc.Logic

o Server Side Business Logic
training mMmaterial
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2023 booklets

* Smart City

https://www.snhap4city.org

/download/video/DPL SN
APACITY.pdf

Snap4City (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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. Scenario: SnapBot: Real Time Smart City services via Telegram

. Scenario: Copernicus Satellite Data

. Scenario: SmartBed, Materasso Intelligente

. MicroServices Suite for Smart City Applications

. Scenario: MODBUS for Snap4industry Snap4City Applications

. Scenario: MOBIMART Interreg: MOBilita Intelligente MARe Terra
. Scenario: City of Roma case, mobility and environmental data -
. Scenario: Herit-Data video and aims

*  Scenario: Control Room vs Video Wall S c e n a rl o u s
. Scenario: Snap4Home the case of: Alexa, Philips, Sonoff, TP-link, etc. (Italiano)

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

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

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

»  Scenario: Vehicle Monitoring via OBD2 Antwerp and Helsinki

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

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

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

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

. Scenario: Antwerp Pilot on Environmental Data

. Scenario: Helsinki Pilot on Environmental Data

. Scenario: Firenze Smart City Control Room

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

. Scenario: Helsinki Pilot on User Behaviour

. Scenario: Antwerp Pilot on User Behaviour Snap4cCity (C), February 2024
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Snap4City Platform

Technical Overview

From: DINFO dept of University of Florence, with its

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

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

s https://twitter.com/snapdcity

w.facebook.com/snapdcity

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

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

FaceBook: https
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ww.linkedin.com/in/paolo-nesi-849ba51/
.com/paolones
www facebook.com/paolo.nesi2
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 https://www.snap4city.o
rg/drupal/sites/default/f
iles/files/Snap4City-
PlatformOverview.pdf
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Development-Life-Cycle.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-
BlatformOverview.pdf
snapdcity.org
4solutions.org

industry.org

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

Coaordinator: Paolo MNesi, Paclo nesi@unifi.it

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

Installations

CONTACT

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

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