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Goals:
* Improve Quality of Life and quality of services for city users,
* Overtourism mitigation, sustainability
* Costs reduction of services
* Improve accessibility to services: citizens, Tourists, commuters, etc.
* Improve Security/Safety of city users
People Flow Analysis / Management: in/out-door, retail, attractions
— Counting, tracking, Flows, ODM, sentiment, etc.,
— multiple sources: thermal & TV cameras, radar sensors, PAX sniffers, mobile data, ...
— Data and/or OD matrices from: Wi-Fi, traffic data, mobile phone data

— Suggestions: info Tourism, digital signages, engagement, .., via email, mobile apps, etc.
Tourists Flows & Retail Management: predictions of presences, services’ reputations,
suggestions on second offer, over-tourism, notifications, early warning,

KPI: 15 MinCitylndex, energy vs people, over-tourism, accepted suggestions, precision

Mobile App: final users services/informing and operators Real Time Counting
— Info Tourism, people flows, info mobility, sharing, ...

— Participation, engagement, ..

Participatory: problem reporting, ticketing, etc.

25. Jun

Integration of any kind: env/weather, mobility, ticketing, presences, POI, ..

City User Benhaviour/services, Tourism and Sarety
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Data Driven Decision Support

e Decision Sup 0 ort syst em oo Al
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* Data Rendering, = )
* visual analytics, business intel.. [: R — - ..

e Data Analytics, ML, Al

* Data aggregation, Storage,
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* Data Ingestion
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Appliances and Dockers

Installations
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Node-RED

@roundation
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digital ecosystem
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NVIDIA.
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@ s e | B <'sNAPAcry Digital Twin Solutions for Sustainability

OPERATION AND PLAN - CONTROL ROOMS - DECISION SUPPORT SYSTEMS - WHAT-IF ANALYSIS - OPTIMIZATION - APPLICATIONS

SMART ENERGY AND ENVIRONMENT AND
HORIZONTAL Al PLATFORM MOBILITY AND TRANSPORT
e g & - [ 2 ¢ _* B 55

» DEVELOMENT ENVIRONMENT

CITY USER’S SERVICES AND JRUDLIIAGTL T
TOURISM MANAGEMENT + VISUAL PROGRAMMING, ML, Al, HPC
- TRAINING COURSES
+ LIVING LABS

= GUI CUSTOM STYLES

» FULL APPLICATIONS, DASHBOARDS
AND VIEWS

= MOBILE APPS

RS

VISUAL ANALYTICS - SYNOPTICS - GRAPHICAL WIDGETS - ANALYTICS - BUSINESS INTELLIGENCE - SIMULATIONS

PREDICTION - ANOMALY DETECTION - CLUSTERING - ROUTING - SENTIMENT NLP - TRAFFIC FLOW - PEOPLE FLOWS - SDG
15 MIN CITY INDEX - KPI - HEATMAPS - ORIGIN DESTINATION - ETC...
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EXPERT SYSTEM, KNOWLEDGE BASE L A VISUAL PROGRAMMING, ADAPTERS
SEMANTIC REASONING BIG DATA ANALYTICS, ARTIFICIAL INTELLIGENCE DATA FLOWS, WORKFLOWS
SMART DATA MODEL EXPLAINABLE Al, MACHINE LEARNING, GENERATIVE Al PARALLEL DISTRIBUTED PROCESSING
10T DEVICE MODELS, STORAGE OPERATIVE RESEARCH, STATISTICS DATA DRIVEN F

FULL INTEROPERABILITY, ANY: DATA, BROKERS, NETWORKS AND VERTICALS
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Digital Twin Development Platform

Wl I I D D D D D D D D D D B B B B .
Snap4City Microservice Platform
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7 Things Edge 4
)5 " : % Proc.Logic v v"‘
R[ i
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Is Sensorsand Y
=’ Actuators Dat

— Data Knowledge : ?
4 ' Analytics:
) Ingestion Bases &

. HUB St MLOps,
o External orages ML, Al

Services

4 MicroService Based, Proc.Logic
& Server-Side Business Logics, SSBL

Web/Mobile Apps
Dashboards & Interfaces
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e Controlling Status: management, and
operational

Monitoring
o Monitoring via KPI
o Predictions vs KPI KPI
o Anomaly detection N\__ Digital Twir j
o Neuro-Symbolic analysis Models & X predictions,
o Risk assessment Data Anomaly Detection,
o Early warning on critical conditions Decision / Analysis, Assessment
o Fast What-if analysis Support System Warning
e Making plan: tactic and strategic, Nes Simulations,

medium and long range, micro/macro Scenarici_usj TFR, Crossroad,
o Simulation & optimization Public Transport,
o Generative Al Prescriptions, scenarios K (J Routing, ..
o Resilience to Unexpected unknows What-If Analysis,
o What-if analysis wrt scenarios Optimization <
o Collaboration with stakeholders

2024/8 Snap4cCity (C), December 2024



Technical Architecture

Entity Directory: /[ APl Manager
Smart Data Models -
loT Data Models Federa.ltlon
Smart City API

Digital Twins
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<«— Sy OpenSearch

| storage l
‘ KB, graph \
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-v GeoServer [ Entitylnspector ]

Q) BIMserver.center [ Data Managers ]

Social Media

BIM  GIS

Gateways, satellite
External Services

ML, Al, XAl, DA

Artificial Intelligence:

T T adm

Studio
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On Edge
On Cloud

Web Scraping
Tv CAM streams

loT App

Event Driven

Y SNAP/ciry

/
Front-End Applicationq
Facilities

. [ Traffic Optimiz. ]

Scenario Editor

( Business Intellig.
CSBL

[ TrafficLightPlan ]
[

J
N

[ PublicTransport ]
[

f Dashboard Bld
& Manager

b [ Parking Mng. ]
[

Lighting Mng. ]
|

[ CustomThemes

)

Building Mng. ]
|

[ Synoptics

~

Environment ]

[ KPI Support
1

Waste Mng. ]

|
|
[ MobAppSupport
| |
[ Service Map
| |

Energy Mng. ]
|

| HLT Manager

Tourism Mng. ]

[ 3D Digital Twin

)
)
)
)
)

[

[

[

[ |

[ Sharing/poolI ]
[

[

[

Mobile Apps ]

[ Market/Sharing Place

Third parties solutions

alytics, ...
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES

DAHBOARD TO
APPLICATIONS
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% FIRENZE | B, | vionito
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), December 2024 11
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zital Iwin City
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Cc SNAP/cty
Digital Model with...

Intuitive platform

Any Data TYPE, any data source, any protocol
Data storage seamless

Data analytics = artificial intelligence, Al/XAl
Data Ethics, Al Ethics, GDPR

Interactive Data Representation, any kind

Key Performance Indicators, any kind

What-IF analysis — Simulation, prediction, 2D/3D
Micro, Meso e macro scales

Operation, planning tactic and strategic / optimization
Collaborative and shared representation

Sustainable, shared, open source 100%

Complex and heterogeneous information, interoperability

©)

O
O
O

GIS, ITS, AVM, loT, BIM, CKAN, etc.
Satellite services

MaasS, last-mile delivery HUBS

etc.

12



Alerting Generation

Kind: River Floading
Severity: Relevant

#People: 10

Impact : People Disease

Impact 2: Pollutant

GPS: 4377611411210861

City: FIRENZE

Adr: VIA ADRIANO CECIONI N.undefined
Registered Green‘1610755283309

B

Data Analyzer: DevDash

® 9 ...
’.

sevraoro PN

‘Open Distro
for El

3D Multi Data Map - Digital Twin Global - Firenze

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

https://www.snap4city.org/793
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How Long Distribution sm  HowLong Distribution

Snap4City User Engagement - Newgui

User's Interests

Mean Time om  Mean Time Trend

0

minutes

17.5
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Mean ActiveTime g, Mean Active Time Trend
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3D MULTI DATA MAP - DIGITAL TW
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Key Performance Indicators, KPI

Fast
Wekibe Sport Mobility Gon
eig ernment
Average Services
Slow *
Mobility 5\ Health
\S
Food } Average
Services
[ r-
|
Economy 5 Housing
Culture
Erwvironment and
Cult
Entertain. i
ﬂg y SUSTAINABLE s
k!
s * DEVELOPMENT \F "

ALS

oM Calendar 5 o, 25 The target value has become a 10 ug/md
25 ¥ argetvale, & pg/m limit value since 1 January 2015 Hem
PM - Not to be exceeded on more R 99" percentile
ho One day Limit value, 50 pg/m* 50 pg/m? (*)
than 35 days per year. (3 days/year)
PM,, Calendar year Limit value, 40 pg/m*  (*) 20 pg/m?
; Not to be exceeded on more
o Maximum daily 5 th q q 5
3 8 hour mea Target value, 120 pg/m®  than 25 days per year, averaged| 100 pg/m
over three years
Not to be exceeded more than
NO, One h imi (G 2
,  Onehour Limitvalue, 200 pg/m® (*) 18 imes a calendar year 200 pg/m*® (*)
NO, Calendar ys Limit value, 40 pg/m* 40 pg/m*

c"snmcm

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.
16
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15MinCitylndex

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

Come
Using the Open Data: /
We developed a data analytic tool based on = /s A igna Mgt
municipal and national open data to assess lsﬁ;nmdex X f
. SANe . astea a Signa
services adequacy for people living in each 15 ,4ex s et
minutes areas of the city. Critical ~ #%0
Insufficient
Good public Satisfactory Rinald
t t . = Fairly good ~
ransport services: B Good

bus, new tram
line, train stations,
cycle paths.

The tool supports the becoming of a 15-
Minute city evaluating the service level in
various domains.

Careggi/Rifredi is a relevant district in
Florence because of hosting the main
Florence/Tuscany hospitals Careggi and
Meyer, but also university headquarters
and many other workplaces.

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==

k-.\

UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

RLJSDTEHBUTED SYSTEMS
TECHNOLOGIES LAB

Fast

Sport Mobility
Weight Covernment
Average Services
m
Slow
Mobility 5 s ’ Health
3 /3
5 3 3 \S
Food Average
Services 9
' 5
3 |
3 v
Economy 5 Housing

Culture
and
Cults

Environment

Entertain.

Social Education

Security

1SMin Indexes 4 Max Value Suff. value
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Ciao roottooladmin 15 MINUTI INDEX BOLOGNA CITTA Foa
Tue 3 May 20:14:59 METROPOLITANA - NEWGUI

. = P Argelato : Via Casadio N. 1
o | # of Inhabitants SERECTOR M ans GOOD HEALTH 4 QUALITY

MAPS~ | | M itantiperpunto_| AND WELL-BEING EDUCATION
Green factor ] o 7 Heatmap Controls: KIVIAT

/ ]
. Correggio l “ J Max Opacity: ¢ e )
Civil factor : } Nl 2021-03-11 15:00:00
| 1 Bomiporto L

Industrialization 3 .vgm,”a\ i\ A & Portomaggiore
=N ~ ¢ )
factor PPN LN onana

NS — j Z,
Rublera,_~ > s N 2 S

\L Modenal_ < INDUSTRY, INNOVATION
\‘» a PO 2 \\ ; : 1 = ] AND INFRASTRUCTURE
Index \ S S / | R

\
Scandiano / o Castelfranco

Environment

Argenta

. ‘ \ faneo.
15Min Economy s SN
> \ Formigine —

Index Castelnuovo >y
Rangane S
Spilamberto

Sassuolo
15Min Housing Maranells
Castellarano. i
Index

. Vighola g 5 e | ® 15Min Indexes RESPONSIBLE
o 15Min Health . L (] | Ny 12 CONSUMPTION

Alfonsine

assa Lombarda

Index . B ! AND PRODUCTION

Lugo
o 15Min Food Index Inhabitants feont. ) ol el i z”“\/ BAR SERIES

: P (B v B
Density i Y24

: : ” » | At4dir T Bussi
o 15Min Education < #of inhabitants | \\(\\ {

Index perarea ::::::oel
0-10 ? ’ Y N

15Min Slow Mob 10-50 g 3 - CLIMATE 15 1;:
50- 100 ’ { S~ | ACTION ONLAND
100 - 200 ! L giiedionalt

B 350-500 > 4 S ",\*“6,\0“«:&5‘?&,"
THEPICKEDPOINT  9m I 500- 650 > &6 s
= B 650- 800

City: Argelato
Address: Via Casadio N.1 [l s00- 550
lat lon: 44.61882,11.35437 B 9550

https://www.snap4city.org/dashboardSmartCity/view/Baloon-Dark.php?iddasboard=MzQxMg== Snap4City (C), December 2024 18
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SR

/Y

§8) SUSTANABLE (S A | © ¢“SNAP/crry

27 DEVELOPMENT N\ % )
o
[ o E‘,_-pﬁmfg]
9 comomeAH 4 o e 15 Minute City Index: e
AND WELL-BEING EDUCAIION

— 13 subindexes: energy, slow mobility, fast

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

*  Optimization of car sharing/pooling

*  Monitoring and Prediction of energy consumption
e Stimulating: Bike sharing, e-bikes, car charge, etc.
e Sizing energy plants

_Si...1* Predictive maintenance
ANDINFRASTRUCTURE ..
* Decisions Support Systems
* Process optimization, control
* Industry 4.0 integrated solutions

~ + Reduction of emission, reduction of congestion
* Smart City infrastructure: monitoring and resilience, long
terms predictions
» Effective and Low cost smart solutions
* What-if analysis, Simulations
* Origin Destination matrices computation

Optimization of Waste Collection

business intelligence tools for decision
makers

Reduction production costs
Monitoring resource consumption

1 CLIMATE

ction of emission, reduction of congestion 16 PEACE, JUSTICE Shortening justice time
ACTION

itoring and Predicting: NO2, NOX, CO2, Traffic IAPQIIUI(IJONS Prediction of mediation proneness
pollutant, landslide, waste, etc. kY. Assisting institution is taking legal decisions

Anonymization and indexing legal docs.
Ethical Explainable Artificial Intelligence

ic flow reconstruction

O

and vs Offer of Mobility analysis

SnapA4City (C), December 2024 (10/2024) 19
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F l R_E N Z E DELL'INFORMAZIONE TECHNOLOGIES LAB

FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS

e

T

Monitoring

KPI

\, Digital Twin

Models & ™ NS

Predictions,
Data Anomaly Detection,

A Analysis, Assessment
Decision Warning
Support System
'k Simulations,
Scenarious TFR, Crossroad,
7 :
Public Transport,
| Routing, ..

What-If Analysis,
Optimization <

Snap4City (C), December 2024
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https://www.youtube.com/watch?v=le2XNF8Ftxo
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Available Al Solutions on Snap4City

https://www.snapdcity.ore/997  More than 80 Available Solutions & 300 Al applic.

* Mobility and Transport

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

* Tourism and People

» Security and Safety

* High Level Decision Support Solutions
* Asset management
* Resilience and Risks Analysis i ,
https://www.snap4city.o

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

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

SnapA4City (C), December 2024 29
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. . CIty User Behaviour/services, Tourism and Safety (202419

* Quality of Life, quality of services, over tourism mitigation, sustainability
e Costs reduction of services
* Accessibility to services: citizens, Tourists, commuters, etc.
» Security/Safety of city users
» Solutions for Operation (monitoring, managing, mobile apps, digital signages, control rooms)
* Monitoring services: tickets, reputation, usages, areas, etc.
* Monitoring user behaviour (counting, trajectories): indoor/outdoor, hot places/services,
ports, beaches,
* Computing: origin destination, trajectories, travel means, etc.
» Early detection/warning of critical conditions, connection with Video Management Systems
* Managing entrances in city areas: restricted areas, touristic busses, etc.
* Production of info-toursim, recommendations, nudging to city users and operators, second
offer promotion
* Providing Virtual Assistants for City Services, Tourist Offices, etc.
* Monitoring reputation of services via: social media, blogs, etc.
e Collecting complains, requests, participations from City users via mobile apps
* Computing predictions of any kind
» Solutions for Planning (optimization and what-if analysis)
* Reduction of Pollutant Emissions, via optimization
* Optimization plan to distribution of workload on multiple touristic offers/services, area
cleaning, etc.
* Predicting reputation of services, touristic and operative
» Algorithms and computational solutions, see next slide SnapACity (C), December 2024 30
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» 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,
» Recency and frequency, permanence, typical trajectory, etc.
* Computing User engagement and suggestions for sustainable mobility (Rule Based, ML)
 Social media analysis on specific channel, specific keywords: see Twitter Vigilance,
* Reputation, service assessment: MultiLingual NLP and Sentiment Analysis, SA
* Tweet proneness, retweet-ability of tweets, impact guessing
* Audience predictions on TV channels and physical events, locations
* Prediction of attendance of events and on attractions
 Virtual Assistant construction, LLM, NLP, Sentiment Analysis (DL, NLP)
» Video management System integration for security
e 15 Minute City Index, etc. (modeling and computability)
 Computing SDG, etc., (DP)
o [+r

Snap4City (C), December 2024 31
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Goals | Howto technicalities

Keep under control
reputation

Predicting number of
presences in advances

Controlling the overtourism

Stimulating actions,
stimulating the second offer

Identification of critical
conditions

Increasing resilience

Measuring and predicting

Measuring and predicting

Measuring, predicting, suggesting,
producing tactics and strategies

Suggesting, engaging, producing
tactics and strategies
Short and long terms Measuring

Monitoring and early warning

Snap4City (C), December 2024

Multichannel collections of
appreciations, Al/LLM, sentiment
analysis

Counting, tracking and computing
Orig. Dest. Matrices

Production of suggestions, serious
games, engagements, ..

Production of suggestions, and
engagements

In deep data analysis, Al for anomaly
detections

Strategies, dynamic routing, real
time information to city users

33
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* Main Data Sources on the market
— Mobile Cell data from telecom operators, macro areas
— Mobile App data from their operators, micro areas
— OBU from Insurance operators, only private vehicles
— Social media: limited information and quality
— Local Operators of: museum, ticket office, restaurants, etc.
— Data integrators: a mixt of the above, not clear methods

* Sensor Data:
— PAX Counters, Sniffer, Wi-Fi sniffers, Radar, laser, etc.
— TV Camera color, Thermal Cameras, radar track

* Snap4City: integration and computing tools for deductions

Snap4City (C), December 2024
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* computed from several kinds of data — Destlnatlon
— Census Data _
— Cellular Mobile Data — i

— Mobile App Data trajectories *-

: . . c = ; ae
— OBU from vehicles trajectories Bo EncEt
— Composition of multiple sources: ODM + Trj C:) : i :
* may represent: = e
— Demand of mobility Fiiinn _'

— Offer of transportation :
* refer to different area kinds for Origin and of Destlnatlon

— Different kinds of OD areas

— Different kinds of temporal resolutions = animations

* Hourly, daily, weekly, monthly, etc...
Snap4City (C), December 2024
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Tuscany Region

* Dashboards & Services: v
* Mobility: public transport operators schedule A e ) e
and paths, traffic Fi-Pi-Li main road, parking 1 R
status and predictions, traffic sensors, Origin AR 7 Lol i A
Destination matrix, routing, multimodal I
routing, etc. e =T =
* Social: Hospitals and triage, etc. i/m BT VA NG BB
« Environment: sensors, heatmaps, e A O Y N '
* alerting, e
* Pollution Forecast: NOX, NO2 1 Fr
* Weather Forecast, e
* Culture and Tourisms /~ ]
* Etc. — |5
* Mobile App and e = 2
MicroApplications: T
* Tuscany in a Snap (all stores) s
* Tuscany where what... km4city (all stores) ﬁm 5@1
 Numbers: 1.5 M complex events per day
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Pont du Gard

* Tourism Domain
KPls

Social Media
People Flows
Bike Flows

* Dashboards
* Monitoring KPI

* People and bikes flows

* Twitter Vigilance

* Historical and updated data

* Services Exploited on:

e Dashboard
* Since 2020
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interreg 8
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HERIT-DATA

Herit-Data Main

Occitanie

e
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Pont du Gard: data analytics =~ s — e

HERIT-DATA

— XGBoost
Random forest

— DNN

— STM

e Prediction of the
number of sold tickets 61
24 hours in advance |

* Using:
e Historical data

* Weather conditions i N

e Social Media 1

1 2 3 456 7 8 91011 12131415161?18192021222324
Ora predetta
INDUSTRY, INNOVATION

Twitter Vigilance éﬂu
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Dubrovnik terres BB

. : = /Mediterranean e
e Tourism Domain rrrvvey - B — HERIT-DATA L
* Counting People e

* TV Cameras and WiFi
e Social Media e R -
e Dashboards ===
* Monitoring and real time control o e Data Dubrovne Calender B
e People flow ﬁ e E TP e =
* Twitter Vigilance = Bl
* Historical and Real Time data
» Services Exploited on: S —

* Dashboard :' i : =
* Since 2020 e arioriled [
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Dubrovnik: Data Analytics

e Assessing impact of
advertising

* Prediction of presences
on the basis of

e Social Media Twitter
Vigilance

e weather conditions
e Historical data

Twitter Vigilance

Snap4City (C), December 2024
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Valencia, FSMLR =

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

 Dashboards

* Monitoring and real time control

* People flow
e Twitter Vigilance

* Historical and Real Time data

* Services Exploited on:
e Dashboard

e Since 2020
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* Tourism Domain
* KPIs: ODM, Flows, ...
* Social Media T e .
* People Flows Y, =1

 Dashboards

* Monitoring KPI
* People flows —
* Twitter Vigilance T

Herit-Data Main

* Historical and updated data

NS

Herit-Data - West Greece Hotel Potential & Herit-Data - West Greece Varicus (B3

* Services Exploited on: e LT ——
* Dashboard Sm——| e J
e Since 2020 e ——
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Dubrovnik nterreg B

/Wediterranean -

o i i i b g oy HERIT-DATA
Tourism Domain v e PR,

R il T

* Counting People \AAAALLM
e TV Cameras and WiFi
e Social Media

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

o Herit-Data Dubrovnik KPls data

e Historical and Real Time data

 Services Exploited on:
e Dashboard D NRASTRUCTRE

* Since 2020

Snap4City (C), December 2024

57/


https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE0Ng==

‘ C" CITy
Pont du Gard - - ersom | P

oSt St ; o A | /Mediterranean =
Ft ity e HERIT-DATA

* Tourism Domain et . | =

KPls i el BB <{|ll

Herit-Data Main

ST a Région
L4 Seees Occitanie

Social Media
People Flows
Bike Flows ——
e Dashboards AR R e,
* Monitoring KPI
* People and bikes flows e
e Twitter Vigilance

* Historical and updated data —

» Services Exploited on: e : " Yo
« Dashboard | '

* Since 2020 TR
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Mon 23 Oct 12:42:28 1)

Building / Floor / Parking:

! h 4 Il' M
x h - f
[ 4 T-. . l i * ISPRA Site
& | Y .“ 7 &

All/ Single Building: " >, J £—— = " g yaksona - oA

Via Lussemburgn

Q 3 y —

Variable: ® / 5 5
occupancy v < 2

Via Fnlandia

=
V | l
(5 s S &
¥ g

o eting VA
=
iy €

Popup on Shape Click
v

>

5
Via ftalla

W3 Belgic

Add To Map

-

= . Capacity: 2936 #
2 ’ ¢ Allocation: 1995 #
Occupancy: 883 #
« DAC:-941 #
DOA: -1112 #
DOC: -2053 #
e PAC: 6795 %
Number 3 , - \ ' : <4426 %
S : _ . 130,07 %
50-100 RS 3 f Energy Hot: 4473978 kwh
25-50 Wy [RBST T ¥ £ A . Energy Cold: 916361 kwWh
! 10-25 ‘ 4 8 ‘ ¥ 7 1 Power Hot: 36 kW
.0~10 3 & Power Cold: 0 kW
! Outdoor Temperature: 14.07 °C
Total Number of Buildings: 76 of 304 #
Ispra - Occupancy8m Total Number of Floors: 104 #
Total Number of Zones: 139 #
Total Number of Parking Areas: 4 #

—See Trends

Parking Overview

" v > Pt - Xy :".
. s G Bectagra ' 4 44 Date Observed: 10/23/2023, 12:30:01 PM
P

0adl) eIn

\::‘Il-l
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883
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200 ——— 100 as
803.9
mz

- . i
B N 0 W A W 2N .
e Capacty 3. bt 4.bct 5. Oct 6. bet 7.bct . be . \ } \

® Allocation - i - o 5. et

|| Temp.  om
]\ &

ba 5. bot . L L : 208

DOA - DOC -DAC Percentage POA - POC - PAC 4am o

100

o

i o M , -
PASE M 0= M=\ f - A
3. bct 4. bcl 5. bcl 6. 6(:( 7. 6cl

8. 6cl 3.

A
/U M
bet 4. bet

5.

® DOA + DOC m DAC

Occupancy Per Zones - Monthly Time Trend Comparison Stacked

N ,,_,WM"L_.J’\ LM

75

24.'5cp

L

! 30.Sep

14. Sep 16. Sep

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

Percentage Per Zones - Monthly Time Trend Comparison

. [
N R s |

14. Sep 16. Sep 18.'Sep 20. Sep 22. 5ep 24.5ep 26. Sep 28. Sep 30. Sep

® Zone A - POA * Zone A - POC Zone A - PAC & Zone B - POA ¥ Zone B - POC Zone B - PAC * Zone mi_C_P1_P2 - POA = Zone mf_C_P1_P2 - POC Zone mi_C_P1_P2 - PAC

Heat Power Heat Energy 9m Energy Trends Average Hourly Power

48 20 ‘

0 kW 1931279 kKWh

§ 10
I

Cold Power Cold Energy 9m 4. et : . bet o M

Heat Power (KW) W Heat Energy (kKWh)

0 kW 888311 kWh Cold Energy (KWh)

L 'SNAP4C|TV




UNIVERSITA
DEGLI STUDI

FIRENZE

DINFO

DIPARTIMENTO DI
INGEGNERIA
DELLINFORMAZIONE

DISIT

DISTRIBUTED SYSTEMS
AND INTE!
TECHNOLOGIES LAB

People Flow den

Time trend - Daily
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UNIVERSITA
DEGLI STUDI

FIRENZE

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

Operation:
— Monitoring: counting, tracking, flows, ODM, etc.

 Differentiating: tourists, commuters, resident, students, etc
 Differentiating on Restricted zone: permissions
— Early warning detection, predictions, etc.

— Collecting participation, complains, etc.
— Producing suggestions towards second offers, diversification

— Informing of crowed conditions

* Management
— Promoting best moments for visiting, pushing event organizers
— Simulation and plan, improve services: transportation, sharing

— Assessing and predicting reputation

Snap4City (C), December 2024
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INGEGNERIA

* Prediction of
people flows
on the basis
of Wi-Fi data

* Anomaly
detection

* Resolute
H2020

e (Classification
of city areas

DINFO

DIPARTIMENTO DI
DELL'INFORMAZIONE

DISTRIBUTED SYSTEMS AND f = r - - : r ¥ [
INTERNET TECHNOLOGIES LAB - o J T [V}
DISTRIBUTED DATA INTELLIGENCE . S | S : : y .'e A
AND TECHNOLOGIES LAB

¢“SNAP/crry

ool 1 1
perac il Wt e |
- Predicting City Areas Crowd level el S
\ Wi-Fi based k characterizing Users’ Behaviors Pkl . ’“’
v g EpT—— T — > e .-t
- ? 9
¢
» % %
; ‘ 9
9
S
2

Guessing number of users of Wi-Fi Access Points

/Cluster conficriz/ce
AP average and confidence,

Actual AP trend for today

Predictive

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

SnapdCity (C), July 2021
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FIRENZE

DISIT

DISTRIBUTED SYSTEMS
AND INTE!
TECHNOLOGIES LAB

DINFO

PARTIMENTO DI
INGE NERIA
DELLINFORMAZIONE

People Detection Plug

Machine Learning

Detection, classification, count:

— people, bikes/scooters, and strollers, ..

— Age, ...

— critical conditions

— Trajectories, origin destination matrix

— Statistics over time, counting people in the area
Counting Accuracy: 92-99%

— mAP_0.5 (0-75): 0.92-0.99
Supported and tested models:

— Q1951 (tele), Q1952 (wide angle)

Output on MQTT, NGSI
Large range of application no tuning

0

AXiSa. b SNAP/npustr |22

Iin on AXIS Camera

Video Stream

Box Output

mn

Time: 18467603

Results: [[359.103638,246.654480,383.342926,320.320862.0,908089,person]
[206.960709,361.242645,245.294067.455.995239,0.904191, person}
[289.708099.268.565735,317.013062.355.144409,0.892965, person|
[S504.246674,346.042816,529.062439 434.507538,0.891071, person)
[445.203094,370.814117 476.298676,469.302185,0.886001, person)
[121.531105,404.572266,158.478043 532.019104,0.884 107, person)
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UNIVERSITA
DEGLI STUDI INFO | DISIT

IMENTO DI DISTRIBUTED SYSTEMS
FIRENZ e REWE
FORMAZIONE TECHNOLOGIES LAB

o

- X
ct Detector - DISIT AXIS Q1951-E Dist_app X | @ Object Detector - DIST X @ Resits-OIST X + i 4
) C A Nonsicurc | 192.168.18823:2001 /results B @ o 0&
Avvia I/ # Stato: In esecuzione
Versione: 1.0.0 Video Stream

Fomitore: DISIT
Apri avvisi di terze parli

Registro app

cution model

Times:

1

I Execute
Basic Settings
Times to execute on startup:
K |
Sleep (ms]
|5000 l
MQTT Connection:
| Save
Box Output
n
MQTT Client Connection ;
it Advanced_People_Detection
Address. Results: ([359.103638,246.654480,383.342926,320.320862,0.908089,person), - —
: [206.960709,361.242645,245.204067,455.995239,0.904191, person)
[tcp/192:168.1.216 | (289.708099,268.565735,317.013062.355,144409,0.892965, person),
Port: [S04.246674,346.042816,529.062439,434.507538,0,891071,person]
183 | [445.203094,370.814117,476.298676,469.302185,0.886001 person)

Topic Name: [12153”05404572266158478043 5.‘)2.019‘04.0.884‘07.')("50": -
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https://www.snap4city.org/dashboardSmartCity/view/Gea.php?iddasboard=MzM3Ng==

=  ¢“sNaPdary Detection BOX Snap4Thermal PV Firenze Thu3o Mar 23:55:16 @@
AR A
me AR R

200k

150k

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

; -“ SUSTAINABLE CITIES

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

AND COMMUNITIES

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


https://www.snap4city.org/dashboardSmartCity/view/Gea.php?iddasboard=MzM3Ng==
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UNIVERSITA RICIT +
orcisrupt | DINEO | ASLE aws AXIS ;
FIRENZE | BSfiSiumaone | FEENGSSEs e - CITY

COMMUMICATIONS

— I

iVionitoring Passages

-

\

Monitoring AXIS CAM Q1952, Genova Mon19.Jun 18:38:55 @@

Pedestrian RT Stroller RT 9m Bike RT Pedestrians 10 Min 9m Stroller 10Min 9m Bikes 10 Min
0 0 5 0 5 Access Q1952

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

16:00

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

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

/’\.

960

L B
7. Jun 8. Jun 19. Jun

® Total in a day

Privacy Policy ~ Cookies Policy ~Terms and Conditions ~ Contact us
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b Monitoring AXIS CAM Q1952, Genova el LT

Pedestrian RT 9m Stroller RT 9m Bike RT 9m Pedestrians 10 Min 9m Stroller 10Min 9m Bikes 10 Min 9m
0 0 0 0 0 0 Access Q1952
Real Time Counting 4m @ Numbers Of Passages Every 10 Minutes, Last 7 Days 4m @
30 200
0
100
0 ikl [T I 1 I i ul.im. 0 A‘-_un.a 4m Mm m
16:00 25. Jun 08:00 16:00 26. Jun 08:00 16:00 27. Jun 12:00 21. Jun 22, Jun 23. Jun 24, Jun 26. Jun 12:00 27. Jun
@ number of Pedestrians + number of Bikes number of Strollers @ number of Pedestrians @ number of Bikes number of Strollers
Total Number Of Passages Per Day 4m @ Number Of People Passing Avery 10min Compared With Last 24 Hours 9m ©
12k 161.2 m
e 2 L\MA
/——_' I A
_ 80.6
BHI.E: 22.‘T;lll ZLTIM 24, Jun 25. l.lun 26. Juln 403 /MW\%\[\ M‘Jm = 9"'?“1
® Total in a day 0 ! ! ' ! ! !
03:00 06:00 09:00 'IZ;DD 15um 18:00 2100 27. Jun

Privacy Policy  Cookies Policy Terms and Conditions  Contact us
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People Counting and Trackin

1 SUSTAINABLE CITIES
AND COMMUNITIES

Niiles

Snap4City (C), December 2024



7
{ Q Firenze v

Anticipate and mitigate

i) negative or unexpected
unknown events, predict flows

and virtuously orient them
Equipment:

Florence (italy) — Scenario: City Centre
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®, Thermal cameras
3 Pax counters: sniffer=
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NS DIRENZE  REmEron  pemeiecresn, CvSNAP/
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SN AND TECHNOLOGIES LAB

* Focus promotion, reduce price and increase the events in less relevant
attractions

* Increase/decrease the time spendable at the attractions
* Promote guided tours with specific attractions and areas

* Prepare specific dynamic prices depending on time, season, day of the
week, etc. =2 accept reservation to jump the queue.

* Usage of Digital Signages for reporting and suggesting:
— PROS / CONS: Queues, time to reach it, people density, etc.
— Alternatives, etc.

* Prepare the emergency plan, etc..

Snap4City (C), December 2024
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mobile apps, kKiosks, video wall, info screens, QR

TIMUATE
TOURISTS

* Not so
aggressive!
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* City users: residents, students, commuters, tourists, visitors, business visitors,
etc.

* Participation
— Collect complaints about city services

— Multichannel: mobile Apps, open call numbers, web pages and blogs, social
media, help desk, info points, white boxes in the city, telegrams, SMS, etc.

— Data integration, usage of LLM, Al deep learning for sentiment analysis, text
understanding, etc.

* Engagement

— Involving city users to perform actions: take photo, provide a suggestion a
rank, etc.

« Commonalities: data collection, workflow management, operators,
etc.

Snap4City (C), December 2024
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174880 & - AR 60%m

New Complain

Motivation Street sign dam... ~

Descri ption
Vandalism

Location

15, Via di Santa Marta, Poggetto,
Quartiere 5, Firenze, Toscana,
50139, ltalia

Media

You can send images and only
one video less than 15 seconds
long

CHOOSE FILES

Ve

DINFO

DIPARTIMENTO DI DISTRIBUTED SYSTEMS AND

INGEGNERIA INTERNET TECHNOLOGIES LAB

DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE
AND TECHNOLOGIES LAB

:; 4, CITY
s

Q—*dim_

B‘M

@ @ o o o
REERRR

Descrpton

‘mobile app|Toscana in a Snap: https://www.snap4city.org/541

‘User Engagement: https.//www.snap4city.org/486

= C'SNAPAcny Participation App Dashboard INITtoACK

‘MultiPurpose user engagement: https://www.snap4city.org/548
‘User Engagement admin: https://www.snap4city.org/472

https://www.snap4city.org/1018
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https://www.snap4city.org/1018
https://www.snap4city.org/541
https://www.snap4city.org/486
https://www.snap4city.org/548
https://www.snap4city.org/472

SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES % snapdery B

soole rmonitorine
Mooile Ao

'c
\1"!’
PA'L‘
KV

!
i .
X
M 5 .3

»

N

' | | gl
4 ?5.‘: { ""4 D &q XA i w,v "v%}s aﬁ‘( % :
G Cie T it ¢VSNAP!

K nv " ‘ %af g ( "’ ' i
\ ,’43 %Y H‘rv SR Appliances and Dockers | ‘
"‘\“ \ “l \‘v"‘ i 7K : !
Vs \J X :‘“.' | ':"l';
2, é I i;'g}! «s‘ ‘ s b lnstallatlons el
X X% X % - "‘ V . A X
y '::“' : “‘" ;"l‘z':: ’sA ( \\ ‘A(‘ 4 3571 ¥ yﬂ \;«'7: '4’:‘ :":} ::\ \‘4‘\( ;;; X4 [ 0' NF‘=‘ o\ bv§ ,';\l; X ADK

% ) S 'sA’l 3 4A 1 ¢ LIS 7Y SN A PO R 20, gm 0 S AN DO

W1 D2 DA A DR B LRV I R L/A‘? MR AN %7 Snapa ity {O) Dice ‘».x apr=lunstiasnivav el A‘«’ i '4 SO NG LB LA Ak VIA\ vanla




Q" Nl 84% 1

'.,‘ e o .
1 18 Jrtsal ) o
P B : CL SNAp4CIT‘I
G )
- 4 at ﬁ
Accommodation Cultural Education R B
Activity And @
Research P Vatas .

QU Nl 84% 1

o@e e R
Tan®

D * g Lines p 4
Emergency Entertainment Environment 4 ¥ . Y " and ‘ 49 E 0%l 87% @
Q 7 o i x
a BUS Liége-Guillemins -- Welkenraedt
. ? J < 8 O C
— 34 i
® &R sl o BN ..o o iore @ Accommodation
20/04/2019 v 1836 v + Events X » Y8 Cultural Activity
. [ e Lite Lugn | Hesat (M@ Education And Research
9@ Eiermarkt, 9 Antwze X @ - 013120090509 2019 BUS Hasselt -- Aarschot .
o | eyt v ) (B Emergency
Q(® Graaf van Egmont X [ii] » ) Entertainment
&3 environment
9 " il 87% J 8@ Financial Service

T | MHehbwe d i

| C;:E GOV‘Z,',,f.,, ntcon %

$ rze Heal g.
> & shol 3

2. Fair | - Iﬂ
1 . 3. Moderate bt 4 r = il i 1 o .‘ 8@ Tour' : ; “-'
4. Poor O B, S Y, Oudaan § R .
B 5. very poor 4 : \ y & Dﬂ Tran .j :
T — N4 - 7 o \
> < /] R
._ L (4] W|n€! = <
" » < /2 Baker @ ¢ 43
i Pl & { — @i f
+ Results || ® iy o ¢ i / &3 Bar ¢ ‘
Openbaartoil| § é e @ | w Cante @ ¢ . @ b 5
= Toilet N1 \-= B | e | k7 e b \, \
e = Cater) , @
x2m ,\ < + \ T + - - D0 p * :
T [— r ey —] - f R — 4 \
g | e Reset S {8 ) 3~ ? L = 1
4.807, - Gym fitne “". L Q| R 4 Air Quality x
— IR j %
1.399 - ——t Q i
== { Hard Rock o™ — - U ¥ OpenStresthisp contrbitors g;:;n Quotidien PM 10 PMZS
= + Air Quality x " 10,962, 4,648,
ASO% Copyright - ———
3 #4410 081 Fved PM10 European Air Quality ®250m NO2 Helsinki AQH
wd N2 e, 63 vom Index Heatmap 15.941 .. 1.048
9 AN 22 " L! 0o L2 Modemuseum
S | e - ® '
= LN o ] 270 m A QO R &
+ > A ke v p— g
X\
- < Q : Q ﬁ 3 —— Q peees |

AL,
SnapA4City (' 89



Citizen Engagement/Participation via Mobile Apps

Derived information

Produced information

GPS Positions
Selections on menus
Views of POI

Access to Dashboards
searched information
Routing

Ranks, votes
Comments

Images

Subscriptions to nojftications

Viewed ?
Accepted ?
Performed ?

Snap4City (C), December 2024
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Trajectories

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

Most interested POI

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

Routing performed

Produced information
* Suggestions

* Engagements

* Notifications
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¢“SNAP/ciry
Informing and nudging via mobile App / QR

 About:

* Good practices wrt: litter, queues,
ticketing, water, services, ....
o 0 0 Q

* Opening hours of attractions/services D Q R VY Y 4§
* Info Mobility Q O -'e 222
e Services for disables (el L
 How to actively participate .... m * °‘“5‘i$§3§"© iﬂm [ |
 How to solve ... ) — 4] ' §”5'$$Fc";s _, @
* Emergency cases ... - et BR Y I \E *" ]
* Evacuation roots 3

ITER LITTER MANAGEMENT QUEEOQUETTE - QUEE ETOUVETT

= = ey,
»

b
PARTIEPATION ~

» PRRTISIPATION IN SERVICLS  pARTIPFATION IN EMERGT AID
AN EVENTS - ../ ="~ EVACUIICE ROUTES. - _:ACUDES

e
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UNIVERSITA
DEGLI STUDI DINFO DISIT
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To propose suggestions and Engage city user

_)_)“' - A

we need to know how they are moving

eed distance B

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

AND TECHNOLOGIES LAB

Sport Facilitie
Use rTvpe
Green Areas
Rail Line
inear acceleration of Y-axis
BDS
Cycle Paths
inear acceleration of X-axis
Time Slot
inear acceleration of Z-axis
Non-Working....

Bus/Light-rail Line
e linear magnitude of... E———_——
Tourist Trail T
Phone Year
Accuracy
Location Measure kind e

0 20 40 60 80 100

|

M PublicTransport

M PrivateTransport W Walk M Stay

Artificial Intelligence
Classification

Suggestions
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© Assistant

Closer Latest Expiring © Assistant =4 Results

= K-Market Jatkasaari
HELP US u Closer ' Latest -> Ticket sale
®@1521m Q47 m

Can You Contribute With A Review Of "RASPINI RARI
NANTES FLORENTIA" ?

Help for a better sel

Type: Pool Early

Have You Been Here? Lastentalo
Pre-primary education

>
Expiry: 2017-02-23 16:00:00 | ®1520m @ 71 m

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

[ | s

= (]
| = | 1. * Have you been at Giardino di piazzale i
ALERT m Donatello?
You Parked In A Residential Zone Yes No

1 Expiry: 2017-02:20 12:19:59
H

2. How Much Did You Like?

O W .4 m 1139 1123]als

“ Cancel

© Assistant x

Closer ' Latest Expiring

EVENT today m

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

Help us to provide a better service m

User
context

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

Can confirm that you LIVE around VIA TRIPOLI?

-] e

¢“SNAP/crry

(P T

ﬁ

ey
B‘«‘Pﬁéimg

~
VJ

Rule name Type #sent #viewed A
#sen

daily_event_de ENGAGEMENT | 1 (0%) 0 (0%) 0%
daily event en ENGAGEMENT | 1720 (2.12%) 70 (7.1%) 4.079
- commuter 5 (0.29%) 0 (0%) 0 (0%
- student 14 (0.81%) 0 (0%) 0 (0%
- tourist 1462 (85%) 25 (35.71%) | 25 (1

0 Engagement Sent (4 hours)

4 min) @ Engagemen... |4 min

24652

13489

326 e ()T 8
6163 Attuale

Engagement Sent

4 min| @) Engagemen... (4 min

ma 446

Engagement Created

4 min| @ Engagemen... (4 min

Precedente 1 ?
Attuale

Engagement Viewed

1100
) Engazment Created (from Stats) ...
706
1765
2100
0 Engagement Viewed (4 hours)
18
135
45

11:.00

Inform

Air Quality forecast is not very nice

You have parked out of your residential

parking zone

The Road cleaning is this night

The waste in S.Andreas Road is full
Engage

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

City
context

Jgement Sent (daily) (18 min]
Precedente
Attuale

Oct 08:00 16:00 24 Oct

Feme}li Viewed (daily) (25 min)
Precedente
Attuale

F 0600 12:00 18:00 4.0t

Py ]
ST T ST Ve ST T

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

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

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

Ask (in german) a contribution for a nearby

Snap4City (C), December 2024
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1748860 % - ° a3 60%E

New Complain

* Bidirectional events: from VMS to Snap4City

Description

and viceversa

— From/to Snap4City to any service... LQ .
* SnapA4City collects and manages events from: ai';i?e?;2?2}22@2."?552;%?5“"

— Video Management System e

— Mobile Apps, city user complaints, operators, etc. o i s a1 3600

— Web Apps, city users and operators BEossE i

— Early warning detected from Snap4City, etc.
— Maintenance management tools, ...
— Other channels, ...
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* Gmail o SnapaCity @ Snapd Calendar 8% Translate < Google Scholar Cita.. JM DISIT JM DISITold § Facebook @ DataCenter I8 Trello

=

B¥ Km4City majortools #¢ Impostazioni » YouTube i= Google Forms &8 News » | [ Tuttiipreferiti

Event RegiStration Tue 31 Oct 23:14:19 1=

-

/ < Insert Alarm Data Creating Event
Lalastra J

Status
[ Reset

People Invoived K2
Impact

Firenze
% Statuto
L \

Show Search:

device dateObserved

fireonplazgardon20231031T221304273Z 2023-10-317T22:13:04.273Z

EventWebCam Maria—) QNS di Martd VA Telecamerad_22320231031T14213584Z 2023-10-31T14:21:35.84Z
Sels

CarCrash2023103171344362507 2023-10-31T13:44:36.2502

CriticalTrafficJam202310317132718888Z 2023-10-31T13:27:18.888Z

FloodedRoad20231031T1323092122 i 2023-10-31T13:23:09.212Z

Privacy Policy  Cookies Policy ~ Terms and Conditions  Contact us

€ sSNAPdcrry :ﬁ
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VMS vs Snap4City: sending and getting events, Al solutions

Snap4City
Data
Analytics

Snap4City
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Integration wnh

MILESTONE 8.
XProtect
Video

Events + info

in SnapA4City
- () e
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'SNAP/ciry

L
b . .
¢¥sNnAP/ Monitoraggio Generale Thugsan 181319 @@
4 CameraModelP1448-LE Sesipdivow R nessa i SWITCHO15
g ‘e VALUE NAME: 1721615250 °
< St
 UpsModelRiello = P g : R oy [ ;
jeecarierto 57 > ‘Lasl update: 2024-01-04 13:34:24 3347 V 4
@ lel Priore 7 T A
& 28 : » -
UpsModelSeltec ® / ;;a” b v . + [ mesciption { Value | Buttons g o
: & S 7 4 4/ ( :
i Ol 5d $ 04724,
Yoy Q® % $5705dir e &" §! dateObserved ﬂZ 34 24PN Last 4h 24h 7d 30d 6m 1y 2y 10y 4 O O d eV I e S
+ SwitchModelMicrosense | SCErsocieta &
A 4 iteese’r & | fanSpeed 4985 (Last (4n. (24 (74" (304 (em Ayl 2y caoy PhC
st S I L Lsst) (4h) (24n) (740 (306 (6m (A0 (2y) (10§ Driofiore Vg
« SwitchModelNetonix *ra,% poeValuel 48 Last (4h (2ah (7d (30d ‘em 1y 2y [0y
4
y f posValueld 0 Last (@n (240 (7d) (304 Cem [y [y oy |
y |
1 p (- | "/ poeValuell 0 Last (@n (240 (7d) (30d) Cem [y 2y oy |
o |
egenda e /| poeValuel2 0 Last (4h (24h (7d (30 ‘6m [y 2y (0y |
GENERAL STATUS ,&‘j ! e 4 a poeValue3 0 Last) (4n) (24n) (740 (300 Cem) (A0 (20 fioy) |
& - S |
. 7 S / poeValuel4 0 Last '4h (240 (7d 30 ‘6m [y 2y [0y |
Valore Significato Simbolo Y \ i = b = = = -1
we & J e iy = > =l e s e
0 Buono stato . R o2 P Paréodello ! /1l &
: /7 g2 ol x
1 Non raggiungibile AL J N
2 . . .
2 Raggiungibile, dati non disponibili » g g g I Thu 4 Jan 18:05:15 =&
A TempValu... 9m A TempValue1 - 7 Days SNAp Monltora 10 Detta |at0
3 Identificata anomalia [3]
50 ¢
o A T A g N Tabella Device Tabella Dettaglio
30 iri vice. C ji
49 29.  06:00 12:00 18:00 30. 06:00 12:00 18:00 31. 06:00 12:00 1 Cerca per Indirizzo, ID o device.. [ Camera ‘ ues | switch } [ . ‘ ‘ ‘ . ]
Dee Do Pes dateObserved 04/01/2024, 1434
TCO10182 GCamera Guneo Sud Palo Angolo Parco Giochi 1721612185 © tempStatus1 !
TC010178 . Camera Cuneo Sud Palo Alto verso Asilo 172.16.12.181 @ TEMP STATUS [
2 MyProfile Valore Significato
Privacy Policy ~ Cookies Policy  Terms and Conditions TC010181 . Camera Cuneo Sud Palo davanti Biblioteca 172.16.12.184 @ 1 Buono stato
2 Lettura dato fallita
- TC010179 . Camera Biblioteca Cuneo Sud Esterna Sopra Ingresso 172.16.12.182 @
JATE e M T WL
TC010184 . Camera Cuneo Sud Angolo verso Parco Giochi 17216 12 187 @ { + iy &T LS :
I ( . I h —J Pk s j
[ ] V a ' ' l S ( O I O r e r I I | a TC010185 [ ] Camera Cuneo Sud Angolo verso Bar 172.16.12.188 @ < s ) /1
o ) m (o Goanédon) i —\\\
b 3 4 0l Gueyrgs
TCO10183 [ ] Camera Cuneo Sud Angolo davanti Megafresco 1721612 186 © & ?
[ .
. ra ffl C a t e S TC010203 . Camera Rotonda Corso Francia Croce Rossa 172.16.12.203 @ \ //
TC010204 . Camera Rotonda Corso Francia Distributore 1721612204 @ \\ e T
X (e dodhesion™\ _,J-Ji
SWITCHO41 . Switch Rotonda Corso Francia Croce Rossa 1721615222 @
. g Legenda
W I ‘ e S TC010202 . Camera Rotonda Corso Francia Tabaccaio 1721612202 @ [ .
115 13 22
SWITCH040 Switch Rotonda Corso Francia Croce Rossa 1721615223 @
raggiur
2 My Profil .
- e dialocolonee oo - o=
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v @ SnapdCuneo X [ %
<« » C 2% cuneo.snap4.eu/dashboardSmartCity/management/dashboards.php?queries[search]=My+own&fromSubmenu=false&sorts[title_header]=18&param=My+orgMy&pageTitle=My+Dashboards+in+My+Organization&linkld=dashboar... ¥¥

e % Bookmarks |f| Calcio: ultime news... M Diffusioni in diretta,... R La Repubblica.it - H... Corriere dello Sportit == TIM Mail | Tim.it, |E.. ™ Gmail @ YouTube @ Maps G == Telecom ltaliaROUT... @ Firenze Traffic Flow @ Snap4Aitair @ dashboard/iotapp/n...

Snap4Cuneo My Dashboards in My Organization

s 1 <[

User: userareamanager, Org:
e Conteggi Telecamere Cruscotto Videosorveglianza
Organization oaee Ml
Role: AreaManager, Level: e rren

LocouT

@ Dashboards (Public)
@& Dashboards of My Organization
@& My Dashboards in My Organization
My own (Organization) My own [Organization) My own (Organization) My own (Organization)
Kibana i Management Clone Delete Management Clone Delete Management Clone Management Clone Delete

@ Extra Dashboard Widgets

Tl Data, my Data, OpenData Monitoraggio dettagliato Monitoraggio dettagliato - WIP Monitoraggio generale

Passive Passive Passive

{

M Knowledgeand Maps ¥
IOT Applications »

= |OT Directory and Devices

DR Y

i
i

< Resource Manager v
[# DevelopmentTools w Pp—
My own (Organization) My own (Organization) My own (Organization) My own (Organization)
&% Management v i Management Clone Delete Management Clone Management Clone Management Clone Delete
Decision Support Systems
Deploy and Installation v test delega
Help and Contacts «
[J Documentation and Articles »
My Profile w

[Z' Km4City portal

Z' DISIT Lab portal
My own (Organization)
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€ SNAPA Monitoraggio Dettagliato - WIP Wed 30 Oct 15:05:57

Tabella Device b Tabella Dettaglio
Cerca per Indirizzo, ID o device... [ Camera | UPS | Switch ] [ .‘190 47 47 .3 ] “
dateObserved 30/10/2024, 11:21
e - I
UPS052 Infomobilita - Santuario Angeli 172.16.15.76 @
SWITCHO95 Switch Infomobilita - Santuario Angeli 172.16.15.169 @
TCO010178 . Camera Cuneo Sud Palo Alto verso Asilo vista 2 172.16.12.181 @
TCO010178 . Camera Cuneo Sud Palo Alto verso Asilo vista 3 172.16.12.181 @
TC010182 . Camera Cuneo Sud Palo Angolo Parco Giochi vista 3 172.16.12.185 @
TC010182 . Camera Cuneo Sud Palo Angolo Parco Giochi vista 4 172.16.12.185 @
TC010182 . Camera Cuneo Sud Palo Angolo Parco Giochi 172.16.12.185 @
TC010182 . Camera Cuneo Sud Palo Angolo Parco Giochi vista 2 172.16.12.185 @
TCO010178 . Camera Cuneo Sud Palo Alto verso Asilo vista 4 172.16.12.181 @
TCO010178 . Camera Cuneo Sud Palo Alto verso Asilo 172.16.12.181 @
TC010181 . Camera Cuneo Sud Palo davanti Biblioteca vista 4 172.16.12.184 @
TC010181 . Camera Cuneo Sud Palo davanti Biblioteca vista 3 172.16.12.184 @
TC010181 . Camera Cuneo Sud Palo davanti Biblioteca vista 2 172.16.12.184 @
TC010181 . Camera Cuneo Sud Palo davanti Biblioteca 172.16.12.184 @
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 Prediction of
Audience on TV
programme

 Prediction of
retweet

proneness: RF,
GBM, ..

* Project

— TwitterVigilance

o

Channel actve from 2016-06-27ta
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1105 183000
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Y
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J iy
i |

eSS

. wn paaa A
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A
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2161105 183505 ¥
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PrediCting at EXPOZO]‘S I SelT(]B I Selx22 T OltTDG [ Oltl20 |

Variable Importance between Models

‘-i |
ﬂ‘.,, i 80,0%
om0 0w ?0,0%
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‘ 50,0%
— AT ﬁ L——— 40,0%
0 :nzn‘l‘&'\” o e ig’g;/:'
U
10,0% I
HHUH e <A N o e o= N NN _
— Expo Visitor TS 0,0%
B Train SARIMA % s * < e “ & x ~ %
® & & & & . & A & & &
5 o Train SARIMAX \ (Joo (P\) (Jo\) (_p‘) <& (Joo oF QPQ (Po (.9\)
B 8 —— Test SARIMA \ (\5 Q;’ o @ . \o(\ > o © &
> 81— Test SARIMAX i \ S & K & & _\‘}a & «© &
L ( \ L <) ) Ny N 8] Q >
g7 ] | \ ) N RS S & F
o - 4 | \ \: |
5 4/>W ’/LJ "\/ \ jv M Random Forests M Gradient Boosting & Multinomial M Recursive Partitionin
w38 A a AN (NS V 8 g

2015 2015 2015 2015

— +NLP, SA

Training: 01-08-2015/02-10-2015 63 DD
Test period: 03-10-2015/25-10-2015 22 DD
Figure 5: Comparison among the selected predictive models discussed and presented in
Tables 2 and 3 with respect to the real number of visitors. Both training and validation
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[T resolute
e
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Q search parameters

COData analysis |4

..|I| Channel statistics
»= search statis
B Retweet statistics

ﬁ Twitter Users
statistics

© INFO
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INGEGNERIA
DELLINFORMAZIONE
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DISTRIBUTED SYSTEMS
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http://www.disit.org s

~asl

\
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Twitter Vigilance Dashboard

| ast crawling: 2015-12-11 01:20:20

Global view of user channels

Im am YTD Ty All From | Jun 20, 2015 To [Dec 11

AN

| Alluvione Olbia |

-SI Approach Pluto e . .A.Ilu\rione im Calabria .

Twitter Vigilance

T T il —20000
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http://www.disit.org

Channel active from 2009-10-23 to today Q Data processed from 2015-05-15 to 2015-09-15 mn

—

Search related to channel CALDO

Mar 30, 2017 | To | Aug 7, 2017

From

Zoom Im 3m 6m YID 1y All

Thursday, Jun 15, 2017

e caldo 8 439
afa: 1 707

@ rischio: 1 613
temperature: 885

@ #caldo: 327
allerta- 196

e torrido 167
caldissimo: 147

e #sole” 87

® rovente: 50

@ anticiclone: 28

® emergenza caldo: 19

MM B Lammolt W)
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® allerta caldo: 7
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-5000
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A
2012 2014 2015 ) M“N\/\/‘)
q i »
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Prediction/estimation of
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* Prediction/estimation of
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orausron: | DINFO | DESIT s Pl g SNAD/ o
FIRENZE | BSfRShvaone | REREESS e SYaret rkecall CITY L=
* Feedback Project:  Aiming to solve current State of the Art issues:

— Flexible Advanced Engagement Exploiting
User Profiles and Product/Production
Knowledge

— VAR, PatriziaPepe (Tessilform), DISIT, SICE
— Keywords: retail, GDO, ...

i =
e Goals and drivers: P E [
,_lf*’ f .

— Cold start problems in generating recommendations for
new users, also addressing seasonality of products and
items

— GDPR compliance

— adaptive user engagement, customer

experience )
— Advanced user profiling, user behaviour &_
analysis -

— |OT and instrumentation (€
— Predictive models for engagement
— Integrated in city customer experience

thack

()

moe
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. Using the stimulus of the recommendation system, we have increased the customers’

attention of the 3.48%
* The solution is also functional in presence of a low number of customers and items

 The solution solved the cold start problems

T ODPRComPIant g VRN SINGIISN.

%E%%ﬁ!alﬁ”s smart Reta JJ é;SNAp4CITV & ;

TECHNOLOGIES LAB

BACK-END
Ambito Magazzino / logistica

FRONT-END
Smart-Store/Boutique

feedback
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g J

Scenario éSNAp4CITY

FeedBack Admin Tools

Intranet

Tool Admin

Tool Engager

Recommender

C

Sensor
Manager

Network
Manager
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&)

Snap4City (C), December 2024

<

()
\\\?
nd Markers

116



g“" % | UNIVERSITA DlNFO * e
5 DEGLI STUDI .
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customer similarity for each customer cluster the most representative items are suggested,;
item similarity: considering the last items purchased by the customer according to the information contained

into its profile, and randomly selecting items in the same item clusters;
item complementary: considering items that may complement the last items that have been bought by the

customer according to a table of complementary items;
item associated: in order to improve a customer's purchase frequency, we generated suggestions for customers

who purchased an item in the last three months;
suggestions for serendipity: randomly selecting items to be suggested from the whole present collection,

taking also into account what is available in the physical shop;

| lecti - .
L o previously not purchased « 20% of suggestions produced have been issued
2. Confidence recommended item. Confidence e 9.84% of SuggEStiOnS have led to transaction

established with Market Basket Analysis )
and/or trial

* 3.48% of increment of interest with respect of
* acl( the previous period without recommendation
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booklets

* Smart City

https://www.snap4city.orge  https://www.snhap4city.org/d https://www.shap4city.o
/download/video/DPL SN ownload/video/DPL SNAPA4| re/download/video/DPL
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https.//www.Snap4City.org 3, O e B

* Update: 29-10-2024

* 12 running installations in Europe

* Snap4.city.org, Greece, Merano, Cuneo, ...
e Toscana, Pisa, Sweden, ISPRA, Snap4.eu, .

¢ Capelon (Sweden: Vasteras, Eskilstuna, Karfgtad)

e Altair, Italmatic, Romania, Rhodes, ....

* 16 projects, 12 pilots on 10 Countries:

e >40 cities/area

 Widest MULTI-tenant deploy has
24 Organizations / tenant

> 8850 users on

> 1800 Dashboards

> 17 mobile Apps

> 580 loT Applications/node-RED
> 750 web pages with training
> 75 videos, training videos

Snap4cCity (C), December 2024

> 2.2 Million of structured data per day

Main Organizations/areas
* Antwerp area (Be)

Bari (I

¢ Bisevo, Croatia

* Bologna(l)

Brasov (Ro), by ICEBERG

PEN Test

WAEU GDPR ¢V SNIAP4crry

e Cuneo (I

¢ DISIT demo (multiple)
* Dubrovnik, Croatia
Firenze area (I

* Garda Lake area (I)
* Greece (Gr)

* Helsinki area (Fin)
* Limassol (Cy)

e Livorno area (I

¢ Lonatodel Garda ()
* Malta (Malta)

* Merano (l)

e  Modena (I)

* Mostar, Bosnia-Herzegovina

¢ Oslo & Padova (Impetus)

* Pisaarea (I

* Pistoia (I

¢ Pontdu Gard, Occitanie (Fr)
e Prato{l

* Rhodes (Gr)

* Roma (I

Santiago de Compostela (S)
¢ Sardegna Region ()

e Siena(l

¢ SmartBed (multiple)

* Toscana Region (1), SM

* Valencia (S)
* Varna (Bulgaria)

* Venezia area (I

*  WestGreece area (Gr)

* +|srael, Colombia, Brasile, Australia, India, China, etc.
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzExNQ==
http://drive.google.com/file/d/1MSqDGtgv_Yi_AlDqEvSgkyDFjq5Aeh4V/view

Approach

© - > INDICATORS SYSTEM
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/Vlediterranean e
€) HERIT-DATA

Exploiting existing and new data on Snap4City platform and

Digital Twin.

- Big Data, Open Data, pub./priv. data, any format/protocol

- people flow, mobility, pollutant, weather, events, reputation, social media, etc.
- Admin ad service data

- Social, 10T, Satellite, etc.

Assessing conditions via Indicators and Benchmarks

Providing hints and services for decision support to:

- Citizens: improve quality of life, distribution of impacts, socio-economic effects.

- Tourists: access/selecting services, Focused offers, alternative offers,
recommendations, information, diversification.

 Public administration: Support in decision-making and planning processes

- Tourist and Heritage managers: to develop sustainable tourist products,
management recommendations, better management of the human pressure on
the heritage
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https://herit-data.interreg-med.eu/what-we-achieve/results/
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— App »

Digital Twin including (for Tourism)

Thermal cameras

Objectives: « Knowledge: POI, context, GIS data

Managing  Monitoring

Florence - i

» People flow, traffic flow, parking AL
« Pollutant, (NO, Os, NO,, CO, SO,), S
 Weather

Touristic Flow in
the UNESCO area

Benchmark/KPI

- * Social Media: Twitter, TA..
Providing actual

TOOLS to « Computing via Al, XAl

decision makers « Predictions on reputation

as decision « Sentiment analysis

support systems « Predictions & early warning

+ Presences, critical conditions

« Suggestions / nudging
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Pont du Card: People and Bikes Counting Herit-Data
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Rhodes (Greece) — Scenario: Medieval city
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Rhodes (Greece) — Scenario: Medieval city
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Valencia (Spain) — Scenario: Valencia Port
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Valencia (Spain) — Scenario: Valencia Port

SEeDs o)

7"'5. .ﬂ
| -_ 7‘ ’ ‘\

Target:
Anticipate and develop methods to analyse

the situation regarding the flow of cruise
tourists, identify trends, and manage the
tourist flows to prevent future overcrowding.
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Equipment:
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3 Pax counters @ N\
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Valencia (Spain) — Scenario: Historic City Centre

- ~=

\’ ".""
)

i§
;\
7
interre Co-funded by % Bl DINFO DISIT oL
Euro-MED 2 the European Unlon g 115 FIRENZE 555 S, - SNAp‘dEIT‘f




Valencia (Spain) — Scenario: Historic City Centre

Target:

Monitor the impact of tourism on the architectural
heritage of Valencia's historic centre: real-time
occupancy in La Lonja and in the Museum of the City
(Palacio del Marqués de Campo)

Equipment:

Indoor pax counters: Entrance and
exit sensors in the buildings
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Varna (Bulgaria) — Scenario: City Centre
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Varna (Bulgaria) — Scenario: City Centre

Target: Data collection and processing of the tourists' flows
in key locations of the city of Varna to analyse crowd density
and queue formations

HA S o5
o \X
' WPort Varna (@
Mopeka'rapa BapHa W
b

Equipment: Drones: people
flows images during the day
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Malta < Scenario: Golden Bay
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. q’ g gt
S

Target: Visitor behaviour
analysis at the Golden Bay, with
the intention of proposing a
carrying capacity limit during
peak seasons for conservation
policy recommendations.

Equipment:

2 Thermal Cameras @
4 Pax counters @
1 Traffic counter @

iterreyg
Euro-MED

the European Union

F,
Co-funded by 5{# UHIVERSITA DIHFﬂ DISIT
L

L P ANETEUE Ak
FIRENZE S8 S H‘IF. R
( Wk |

L LR
SH

¥ sNAPAciry



Croatia — Scenario: Island of Bisevo

Target: Achieve sustainable tourism on the islands of Bisevo
and Komiza by covering the flow of guests entering the
famous ‘Blue cave’ on Bisevo island.

V,,{ "

Equipment:

& Visitor Center a
\ Blue Cave 3

2 Pax counters:
sniffer counting

devices @ 4
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Florence (italy) — Scenario: City Centre
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Anticipate and mitigate

i) negative or unexpected
unknown events, predict flows

and virtuously orient them
Equipment:

Florence (italy) — Scenario: City Centre
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Cyprus:=/Scenario:
Limassol Port

“". New Port 3
R4 Passenger terminal

Limassol Bay

iiterreyg Co-funded by
Euro-MED the European Union

Target: Measure and Analyse the

Tourist flow within Old port of
Limassol and Port of Limassol.
Understand the patterns of
tourist movement and
behaviours.

Equipment:

4 Thermal cameras @
10 Pax counters @
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