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City User Behaviour/services, Tourism and Sa

Goals: | 1

* Improve Quality of Life and quality of services,

e Over tourism mitigation, sustainability

e Costs reduction of services

* Improve accessibility to services: citizens, Tourists, commuters, etc.
* Improve Security/Safety of city users

O C

* 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, ..
* 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 suggetions, 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.

@ number of Pedestrians number of Bikes number of Strollers

* Integration of any kind: env/weather, mobility, ticketing, presences, POI, ..
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Data Driven Decision Support

* Decision Support system SR, O
* Assessment / Strategies = o |=fstie

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

e Data Analytics, ML, Al

* Data aggregation, Storage, SR LS L :
indexing e

* Data Ingestion
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@ pmee 88 Hsnapdery Digital Twin Solutions for Sustainability

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

SMART ENERGY AND ENVIRONMENT AND
CONTROL AND PLAN MOBILITY AND TRANSPORT

CITY USER’S SERVICES AND
TOURISM MANAGEMENT

PREDICTION - ANOMALY DETECTION - CLUSTERING - ROUTING - SENTIMENT NLP - TRAFFIC FLOW - PEOPLE FLOWS - SDG API - MICROSERVICES - GIS - BPM

DASHBOARDS, WIDGETS
TEMPLATES 15 MIN CITY INDEX - KPI - HEATMAPS - ORIGIN DESTINATION - ETC... VIDEO - REPORTS - MAPS - 3D ...
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L
EXPERT SYSTEM, KNOWLEDGE BASE
SEMANTIC REASONING
SMART DATA MODEL
10T DEVICE MODELS, STORAGE

BIG DATA ANALYTICS ARTIFICIAL INTELLIGENCE DATA FLOWS, WORKFLOWS
EXPLAINABLE Al, MACHINE LEARNING, GENERATIVE Al

OPERATIVE RESEARCH, STATISTICS
FULL INTEROPERABILITY, ANY: DATA, BROKERS, NETWORKS AND VERTICALS

DATA DRIVEN

VISUAL PROGRAMMING, ADAPTERS
PARALLEL DISTRIBUTED PROCESSING

» DEVELOMENT ENVIRONMENT

AND METHODOLOGY

+ VISUAL PROGRAMMING, ML, Al, HPC
 TRAINING COURSES

» LIVING LABS

+ GUI CUSTOM STYLES

+ FULL APPLICATIONS, DASHBOARDS
AND VIEWS

» MOBILE APPS
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Digital Twin Development Platform
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Snap4City Microservice Platform
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Proc.Logic
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I Sensorsand I
 Actuators Data
Data Knowledge :
- : Analytics:
) Ingestion Bases & -
e HUB st MLOps,
o External Orages ML, Al

Services

el 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 > KP|
o Predictions vs KPI
\, Digital TwinL/_\ j

Predictions,
o Neuro-Symbolic analysis

Models &
/ Data Anomaly Detection,
: Ay Analysis, Assessment
o Risk assessment Decision / ¢

o Anomaly detection <

Support System Warning
o Early warning on critical conditions >“PP°™>Y

) ] i ,k Simulations, /
e Making plan: tactic and strategic, Scenarious , TFR, Crossroad,
medium and long range, micro/macro Public Transport,
] . . . Routing, ..
o Simulation & optimization £

o Generative Al Prescriptions, scenarios What-If Analysis,
. Optimization «—

o Resilience to Unexpected unknows

o What-if analysis wrt scenarios

2024/8 Snap4City (C), Sept. 2024
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SCALABLE SMART ANALYTIC APPLICATION BUILDER FOR SENTIENT CITIES ¢ SNAPAcry
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DAHBOARD TO
APPLICATIONS

DATA GATHERIN .

AND CITY DATA
KNOWLEDGE
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I | BMEC B8P  Monitoring  ¢¢
» Controlling Status: management, and =
operational
o Monitoring via KPI
o Computing predictions and KPI e
o Anomaly detection, Early warning <=
o Control Rooms, situation rooms
o Reacting: Computing in real time _
o Changing semaphore maps - -
o Changing Dynamic signage ol 5

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

Snap4City (C), Sept. 2024 11
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smart City Digital Twin

)eropb@g{\lrenze
Ameri pucci

Snap4City (C), Sept. 2024
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Cc SNAPcrty
City 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 Interactive 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 / optimization
e Collaborative and shared representation
e Sustainable, shared, open source 100%

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

12
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Alerting Generation

Kind: River Floading
Severity: Relevant

#People: 10

Impact : People Disease

Impact 2: Pollutant

GPS: 4377611411210861

City: FIRENZE
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Registered Green1610755283309

sevraoro PN

3D Multi Data
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Different Themes
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PSNAD

#Users Engaged Trend

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

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

R Tue 3 May 14:31:42

Snap4City User Engagement - Newgui

Users Interests

om @ Total Active Days On App

847
days.

Total Days On App

E o HE L ]

&)

minutes

Mean Active Time g

17.5 o
— 240

Mean Active Time Trend

minutes
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Key Performance Indicators, KPI

Weight
Average

Slow

Mobility

Food
Services

Economy

Entertain.

Sport

5

\ / Culture
Ernvironment and

Mobnllty
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.
16
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What would support my neighborhood to
become a 15-Minute City?

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

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

Economy 5" Housing

Culture
and
Cults

Environment

Entertain.

Social Education
Security

1SMin Indexes 4 Max Value Suff. value

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==
Snap4cCity (C), Sept. 2024 17
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Ciao roottooladmint

Tue 3 May 20:14:59

«  # of Inhabitants
Green factor

Civil factor

Industrialization
factor
Environment
Index

15Min Economy
Index

15Min Housing
Index

° 15Min Health
Index
o 15Min Food Index

15Min Education
Index

o 15Min Slow Mob
Index

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

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

g

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

12 RESPONSIBLE
CONSUMPTION
AND PRODUCTION

15 oo
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AND TECHNOLOGIES

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

<:ALS CUSNAplICITV 2

GOOD HEALTH
AND WELL-BEING

QUALITY
EDUCATION

e 15 Minute City Index:

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

security...

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

Community of Energy, planning energy plant

consumption

etc.

o |

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

A4

1

b

Ay ';._“‘
SIIST i - h §

Mot cominirny

S
o

e Smart City infrastructure: monitoring and

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

- ¢ Origin Destination matrices computation

resilience, long terms predictions

business intelligence tools for decision
makers

Reduction production costs
Monitoring resource consumption
Optimization of Waste Collection

1

CLIMATE
ACTION

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

c flow reconstruction
and vs Offer of Mobility analysis

1 PEACE, JUSTICE
AND STRONG
INSTITUTIONS

o';:

Shortening justice time

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

Snap4City (C), Sept. 2024
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DEGLI STUDI DIPARTIMENTO DI DISTRIBUTED SYSTEMS
F l RE N Z E INGEGNERIA AND INTERNET
DELL'INFORMAZIONE TECHNOLOGIES LAB

FIRENZE - TRAFAIR - AIRQUALITY HEATMAPS

— ~—

Monitoring

KPI

\, Digital Twin
Models & ™™ 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), Sept. 2024
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https://www.youtube.com/watch?v=le2XNF8Ftxo
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Available Al Solutions on Snap4City

https://www.snapdcity.org/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/

Snap4cCity (C), Sept. 2024 29
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City User Behaviour/services, Tourism and Safety (2024/a0)

Goals:

Sol

Sol

Quality of Life, quality of services, over tourism mitigation, sustainability

Costs reduction of services

Accessibility to services: citizens, Tourists, commuters, etc.

Security/Safety of city users
utions 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, reputation, predictions, 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-tourism, 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.

Collecting complains, requests, participations from City users via mobile apps

Computing predictions of any kind: people coming/moving, services and sites reputation, advertising impact and people reactions.
utions for Planning (optimization and what-if analysis)

prediction of the effect of certain changes on the offer;

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

Snap4cCity (C), Sept. 2024
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City Users Behaviour, Safety, Security and Social Analysis (2024/s)

* People detection and classification: persona, strollers, bikes, etc. (ML, DL)
» people counting and tracking, head counting, people trajectories (via thermal cameras, ML, DL)
* People flows prediction and reconstruction, (ML, DL)
* Wi-Fi data, mobile apps data, Mobile Data, etc.
» User’s behaviour analysis, People flow analysis from PAX Counters and heterogenous data sources (ML, Al)
e origin destination matrices, hot places, time schedule,
e Recency and frequency, permanence, typical trajectory, etc.
* Computing User engagement and suggestions for sustainable mobility (Rule Based, ML)
* Social media analysis on specific channel, specific keywords: see Twitter Vigilance,
e Reputation, service assessment: MultiLingual NLP and Sentiment Analysis, SA
* Tweet proneness, retweet-ability of tweets, impact guessing
* 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)
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* Main Data Sources on the market
— Mobile Cell data from telecom operator, 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

* Snap4City: integration and computing tools for deductions

Snap4City (C), Sept. 2024
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* computed from several kinds of data E— Destlnatlon
— Census Data _
— Cellular Mobile Data = I

— Mobile App Data trajectories ,.

. : : 3
— OBU from vehicles trajectories Bo o
— Composition of multiple sources: ODM + Trj S : i :
* may represent: = e
— Demand of mobility Fiiiie _'

— 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...
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Tuscany Region R

Km]a[cITY |
 Dashboards & Services: )
* Mobility: public transport operators schedule
and paths, traffic Fi-Pi-Li main road, parking -
status and predictions, traffic sensors, Origin = i b AR
Destination matrix, routing, multimodal N |

¥
Of[zmo-02 10321e |

> > > > >

routing, etc. Heatmap Pisa - traar = —
* Social: Hospitals and triage, etc. i/m BTN e Ty, et )
* Environment: sensors, heatmaps, | SR T S '
* alerting, 7)) o
* Pollution Forecast: NOX, NO2 0 _'”
* Weather Forecast, G \ Lo
* Culture and Tourisms
* Etc. e 1B
73 Prvto saccoro e — ®
* Mobile App and — n|-E 2
MicroApplications: emmm
* Tuscany in a Snap (all stores) e
* Tuscany where what... km4city (all stores) ﬁm EQ
* Numbers: 1.5 M complex events per day
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 Dashboards

* Monitoring KPI
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e Twitter Vigilance

* Historical and updated data

Herit-Data Main

GBI

* Services Exploited on:
e Dashboard

* Since 2020
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Dubrovnik

e Tourism Domain

e Counting People
e TV Cameras and WiFi
e Social Media

 Dashboards

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

* Historical and Real Time data

* Services Exploited on:
e Dashboard

* Since 2020
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Dubrovnik: Data Analytics ierres ™ és"“'

HERIT-DATA B‘_‘_...émﬂ

people count vs predicted people count

@ people count

* Assessing impact of 2 e

advertising _ ‘.

E0000 4

* Prediction of presences : N

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

e weather conditions e
e Historical data

INDUSTRY, INNOVATION

AND INFRASTRUCTURE

Twitter Vigilance &

Snap4City (C), Sept. 2024 53




Y SNAP/ciry

Valencia, FSMLR ====——=mm=n .=

* Tourism Domain g RN e
« Counting People e —— -— N Ok Y
* Environmental data s, foeme
* Social Media Saopottoosimnl HERIT-DATA - VALENCIA FSMLR - NEWGUI

Tue 3 May 14:07:17

()
. basilicaDesamparados_new2 2 ELECTDR Bl
+ PSS -
° basilicaDesamparados_new2_gases 2 " _ | A
c

riptaSanVicente_ne

* Monitoring and real time control "
* People flow f—
e Twitter Vigilance

* Historical and Real Time data
 Services Exploited on:

e Dashboard | ———
e Since 2020

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1MA==



https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1MA==

West Greece

* Tourism Domain
 KPIs: ODM, Flows, ...
e Social Media
* People Flows

 Dashboards

* Monitoring KPI
* People flows
e Twitter Vigilance

* Historical and updated data

* Services Exploited on:
e Dashboard

* Since 2020
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Dubrovnik

e Tourism Domain

e Counting People
e TV Cameras and WiFi
e Social Media

 Dashboards

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

* Historical and Real Time data

* Services Exploited on:
* Dashboard MO NFRISTRUCTRE

* Since 2020

3
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/Wediterranean -

T ITrYYyYy” == HERIT-DATA ‘ .
- e Herit-Data Main
LN o by e
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o .
Herit-Data Dubrovnik Calendar - s Herit-Data Dubrovnik KPls data o

Snap4cCity (C), Sept. 2024

59


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

‘ é CITy
Pontdu Gard v uum P

/Mediterrangan ==
HERIT-DATA

 Tourism Domain iy |
o KPIs N I
e Social Media | I i R
* People Flows
* Bike Flows R— s
* Dashboards s o,
e Monitoring KPI i, S
* People and bikes flows e e

Herit-Data Main

* Twitter Vigilance
* Historical and updated data —

o

» Services Exploited on: e : T
* Dashboard | | '

* Since 2020 TR
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* Prediction of
people flows
on the basis
of Wi-Fi data

* Anomaly
detection

* Resolute
H2020

e (Classification
of city areas

DINFO
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Predicting City Areas Crowd level S . S
‘Wi-Fi based [ characterizing Users’ Behaviors Pl . ’“’
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%

GuesﬂngrnnnberofusersdeVhFiAccessPohns

/Cluster confic’iz/ce
AP average and confidence,

Actual AP trend for today

Predictive

AP prediction for the next time slot in the Gay on the basis of past weeks
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Building / Floor / Parking:

All/ Single Building:

Variable:
occupancy v

Popup on Shape Click
v

Add To Map

Ispra - Occupancy8m
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Ispra Site, Buildings And Services
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Occupancy

Number

\

N
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el | F1]
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o - 'Pﬁm_

SNAP/city

Mon 23 Oct 12:42:28 1)

ISPRA Site

Via Jralla

Date Observed: 10/23/2023, 12:30:01 PM
Capacity: 2936 #
Allocation: 1995 #
Occupancy: 883 #
« DAC:-941 #
DOA: -1112 #
DOC: -2053 #
PAC: 67.95 %
POA: 4426 %
» POC: 3007 %
Energy Hot: 4473978 kWh
Energy Cold: 916361 kWh
Power Hot: 36 kW
Power Cold: 0 kW
Outdoor Temperature: 14.07 °C
Total Number of Buildings: 76 of 304 #
Total Number of Floors: 104 #
Total Number of Zones: 139 #
Total Number of Parking Areas: 4 #

—See Trends

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

Oct Oct

06:00 12:00

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

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

Occupancy Weekly Time Trend Compare Office Mg 9m
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200k
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COMMUMNMICATIONS

— I

iVionitoring Passages

-

\

Monitoring AXIS CAM Q1952, Genova Mon19un 183855 @@

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

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

ety

al
08:00 . 8 o 16:00

@ number of Pedestrians @ number of Bikes number of Strollers

Number Of People Passing Avery 10min Compared With Yesterday

18. Jun

® Total in a day

Privacy Policy ~ Cookies Policy ~ Terms and Conditions ~ Contact us

Snap4City (C), Sept. 2024 68



UNIVERSITA
DEGLI STUDI DINFO

DlPARTIMENTO DI ISTRI 5 SYSTEMS
F l RE N Z E INGEGN AND INTERNET
DELL INFORMAZIONE TECHNOLOGIES LAB

Z 'Inw
et SNAP/ciTy L

Pedestrian RT 9m Stroller RT 9m Bike RT 9m
0 0 0
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Total Number Of Passages Per Day 4m @

@ Total in a day

o Monitoring AXIS CAM Q1952, Genova

Mon 26 Jun 23:56:21 — =)

Pedestrians 10 Min 9m Stroller 10Min 9m Bikes 10 Min 9m
0 0 0 Access Q1952
Numbers Of Passages Every 10 Minutes, Last 7 Days 4m ©

200
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SpRIS, :
SiRe, vnvisTh DINFO o
g (@@« ¢ DEGLISTUDI ' ppyanvento o DISTRIBUTED SYSTEMS AND Mo
INTERNET TECHNOLOGIES LAB CITy

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

* 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

* Engagement
— Involving city users to perform actions: take photo, provide a suggestion a

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

etc.

Snap4City (C), Sept. 2024
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Dperator Interface to manage complains

J
e J
= ¢vsnAPdcy Participation App Dashboard INITtoACK
+ =
5 s '
" l\ . ‘
© * . ’ ;@ .
o ' - z r -
\
L&) ® . g Fre >
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‘mobile app.Toscana in a Snap: https://www.snapé4city.org/541...
‘User Engagement: https://www.snapé4city.org/486 P
‘MultiPurpose user engagement: https://www.snap4city.org/548
‘User Engagement admin: https://www.snap4city.org/472

JoAste re3e

https://www.snap4city.org/1018
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Citizen Engagement/Participation via Mobile Apps =

GPS Positions
Selections on menus
Views of POI

Access to Dashboards
searched information

Routing
Ranks, votes
Comments
Images

Subscriptions to nojffti

Produced informati

Viewed ?
Accepted ?
Performed ?

Snap4cCity (C), Sept. 2024

.....

+ Air Quality

M0

10.962,5

ccccccc

< 2019-05-08

Show 10 v entries

Values DataTime !F

08/05/2

(ke

Latitude

019, 43.792

=Qa

Longitude

11.25

¢“SNAP/cry

g T |i'

Derived information

* Trajectories

* Hot Places by click and by move
e Origin destination matrices

* Most interested topics

* Most interested POI

* Delegation and relationships

e Accesses to Dashboards

e Cumulated Scores from Actions
* Requested information

* Routing performed

Produced information
* Suggestions

* Engagements

* Notifications
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To propose suggestions and Engage city user

-

we need to know how they are moving

Speed distance T
revious median speed T
Previous speed |

Sport Facilities
UserType I
Green Areas
Rail Line [

leration of Y-axis [

Time Slot  —

acceleration of Z-axis EE——

Non-Working.. T

Bus/Light-rail Line |I—

inear magnitude of... I ——

Tourist Trail T

Phone Year s
Accuracy

Location Measure kind e

0 20 40 60 80 100

B PublicTransport M PrivateTransport M Walk B Stay

Artificial Intelligence
Classification

Suggestions
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© Assistant

Closer Latest Expiring © Assistant =4 Results

pr-w K-Market Jétkéasaari
HELP US 1 Closer ' Latest -> Ticket sale

®@1521m Q47 m
Can You Contribute With A Review Of "RASPINI RARI

FIRENZE | Ree AU prSTEvS
DELL'INFORMAZIONE TECHNOLOGIES LAB

D NANTES FLORENTIA" ? Help for a better sel

Type: Pool Early
Expiry: 2017-02-20 11:55:00 Lastentalo

?
Haye Yod Been Here? ->» Pre-primary education
m See Semice

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

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

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

2. How Much Did You Like?
i@ W4 m 1139

123 45

“ Cancel

& Assistant %3

Closer | Latest Expiring

EVENT today m

[FF) “Gustav Klimt Experience” At MUSEO DIOCESANO DI
SANTQ STEFANO AL PONTE (Until 2017-04-02)
Type: Exibition
Distance: ® 3336 m
Expiry: 2017-02-21 11:32:52

Help us to provide a better service m

User
context

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

Can confirm that you LIVE around VIA TRIPOLI?

[ ]

¢“SNAP/crry

(P T

o

e
B Témg

oY = - r
i=eeifiel
- — ! -4
J
Rule name Type #sent #viewed #uie
e #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... [#min)
24652
18489
11326 Precedente 2 0 7 8
Attuale

6163

Engagement Sent

4 min| @0 Engagemen... [4 min

1100

@) Engzagment Created (from Stats) ...
706

5203
a5 Precedente 44 6
1765 Aftule
¢ 00 Engagement Created
0 Engagement Viewed (4 hours) 4 min) @ Engagemen... 4 min

2 Precedente 1 7
45 Attuale

o0 Engagement Viewed

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 08:0 16:00 4 Oct

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

F 0600 12:00 18:00 4.0

. c r——]
El8 =t =] = D= R ==y =3 el

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

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

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

Ask (in german) a contribution for a nearby
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#statuto

EventWebCam
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= Gz News » | [ Tuttiipreferiti

§ Facebook @ DataCenter I8 Trello ﬂ; Km4City major tools ¢ Impostazioni » YouTube Google Forms

@& Google Scholar Cita... DISIT DISIT old
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Insert Alarm Data Creating Event

. Lalastra

Name Event Name

kind [T
severity [T
People Invoived [IIE2
impact R

Search:

device

<< Prey Next >> Last

dateObserved

2023-10-31T22:13:04.273Z

©
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Figure 5: Comparison among the selected predictive models discussed and presented in
Tables 2 and 3 with respect to the real number of visitors. Both training and validation
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* Prediction/estimation of
Average Score of Trip
Advisor as a function of
Twitter Vigilance Metrics +
other information

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

standardized PC2 (19.3% explained var.)
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Feedback Project: * Aiming to solve current State of the Art issues:

— Flexible Advanced Engagement Exploiting

— VAR, PatriziaPepe (Tessilform), DISIT,

Goals and drivers: r" :

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

User Profiles and Product/Production
Knowledge

— GDPR compliance
Effective Knowledge, SICE

Keywords: retail, GDO, ...

adaptive user engagement, customer
experience

Advanced user profiling, user behaviour
analysis

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

GDPR compliant

BACK-END
Ambito Magazzino / logistica

FRONT-END
Smart-Store/Boutique
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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
the previous period without recommendation
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2023 booklets

* Smart City

https://www.snhap4city.org

/download/video/DPL SN
APACITY.pdf

Snap4City (C), Sept. 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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https://www.snap4city.org/download/video/DPL_SNAP4CITY.pdf
https://www.snap4city.org/download/video/DPL_SNAP4INDUSTRY.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf

2013 Km4City
Ontology 1.1

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

o 2014

- Weather Forecast
- Real Time Wi-Fi

- Entertainment
-LOD

‘ - Twitter Vigilance
- Social Media

Analytics,
Km4City 1.4

Sentiment Analysis
o 2015

Km4City 1.5‘

DISIT lab roadmap vs model and tools’ usage

_resolute B H2020

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

(2018-20) OStrategy o (2018-21) Synoptics

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

- Control Room - Origin-Destination URARAIA
‘ : - Traffic Reconstruction o User engagement - Traffic and Mobility
Km4City 1.6.2 - Offer Analysis - Bike Sharing Impact on Pollution SODA
- OBU, smart devices - Data Analytics ++ NOX predictions
(2016-21) - Social Predictions
N
Nt ) QOO o E@].S - OBD2 2019
dlgltal ecosystem
Il MOBILITY SCN IOT/IOE
e : Winner of
o Lﬂ?ﬁﬂgt}ihty o ‘_:‘ ;,_4(2016 19) Km4City 1.6.6 N REIRBEEAN TREN y 9 :
Routing PP 5,_}0 0 - SEIENCEICA Select4Cities
- Muttimodality GHOST SIR =2, PCP
- Sardinia Region jr,  NodeRED @hmn m-l >
Smart City Strategies ¢ SN AP 4 mart Bed Gl
2016 p F| and plan o CITY Doz Bl O e B 1o ezc'déum
SELECT H2020 s
2P B lae Ve mart Health
o ‘@ Bt for Cities NS o
o (2017-19) [SHGREEN FIELD PEAS
 Resilience GREEN IMPACT - I0T/IOE, IOT App SfSodad40
Decision Support POR FESR 2014-2020 - L|V|ng Lab Aror “ & hmmw_‘_
- Smart First Aid - Industry 4.0 - Maker Support [T '
- User Behaviour - Critical Plant - 10T Edge - Industry 4.
Analysis, predictions - Monitorin - Smart City 10T
_ Risk Analysis b - SDPR & Securi o
- Privacy ecurity - Smart Lonato
2017 O -
(2017 20) Bl

Reverberi Enetec
Gruppo MPES

*
(2015-18) bee smart city

- Smart Waste
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roadmap

e .us Enterprise
= (2021-22)
Smart Industry
smbuiarce (3 40 —
Industry 4.0
O (2021-22)

20

5 JRC Contr

EUROPEAN COMMISSION

interreg @

P
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HERIT-DATA

- Smart Tourism
- 6 Pilots
- Data Analytics

- Extended platform
- Smart Mobility
- PISA, PUMS

o Living lab

RDAlake 1

iiter Iey _
MOBI
EMART

Contract

act

B JRC

EUROPEAN COMMISSION

Contract

O 2021
O

PC4City (2020-21)
Monitoring Terrain

Winner of Open
Data Challenge of

enel X
O cap:LoN

- Smart Light
- Sweden

Km4City
.6.7

AMPERE (2021-22)
Industry 4.0

SYN-RG-AI
SmartCity

GRUPPO———

PRETTO
Industry 4.0

uni.systems
SmartCity, 2021-23

AXISa

COMMUNICATIONS

AXIS collab
SmartCity

O 2022
Ymmm

Asymmetrica
Smart City, 2022-23

8 JRC

EUROPEAN COMMISSION

Contract, 2022-23 o o

Italferr, smart City

\ B

Al ELLIE 1A
CN MOST, 2022-26

2025-2027
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https://www.Snap4City.org g3, & =" E&» <" CSNADian
Main Organizations/areas

* 11 running installations in Europe
* Snap4.city.org, Greece, Merano, Cuneo, ... . s

* Bisevo, Croatia

e Toscana, Pisa, Sweden, ISPRA, Snap4.eu, - Bologna() Y
+ Brasov (Ro)
e Altair, Italmatic, Romania, .... . C;f)s;acl):)/n (CS)weden:Vésterés, Eskils%ﬂa, Karlstad)

Cuneo (I
DISIT demo (multiple)

* 16 projects, 12 pilots on 10 Countries Dubrovnik, Croatia

Firenze area (I

e >40 cities/area : Sardaloke ares ()

. ¢ Helsinki area (Fin)

* Widest MULTI-tenant deploy has . LmessaliC).
¢ Lonatodel Garda (l)

Malta (Malta)

* 24 Organizations / tenant
> 8850 users on B

Mostar, Bosnia-Herzegovina

> 1800 DaShboardS : Oslo & Padova (Impetus)

Pisa area (I

> 17 mobile Apps  Pistola

Pont du Gard, Occitanie (Fr)

> 2.2 Million of structured data perday ;| 22t

> 580 |loT Applications/node-RED e e
: - ¢ Sard Region (1)
> 750 web pages with training AL N RE S
5 — = ¢ SmartBed (multiple)
> 75 videos, training videos +  Toscana Region (I}, SM
* Valencia (S)

* Venezia area (|
¢ WestGreece area (Gr)

Snap4City (C), Sept. 2024 * +Israel, Colombia, Brasile, Australia, India, China, etc. 0 O
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https://www.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzExNQ==
http://drive.google.com/file/d/1MSqDGtgv_Yi_AlDqEvSgkyDFjq5Aeh4V/view

> BENCHMARK

° il > INDICATORS SYSTEMS

PROGETTO STRATEGICO

brese,  GOPACCTE

==

/Vlediterranean =
€) HERIT-DATA

Approach

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

UNIVERSITA
DEGLI STUDI

FIRENZE

572,
%

. . Fondazione per la ricerca

. e Uinmovazione

DIPARTIMENTO DI

INGEGNERIA
DELLINFORMAZIONE

529 Regione Toscana

%
=
3
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https://herit-data.interreg-med.eu/what-we-achieve/results/

Objectives:

Managing

Touristic Flow in
the UNESCO area

Benchmark/KPI

Providing actual
TOOLS to
decision makers
as decision

support systems

Digital Twin including (for Tourism)

« Knowledge: POI, context, GIS data

« Monitoring

» People flow, traffic flow, parking
« Pollutant, (NO, O;, NO,, CO, SO,),
« Weather

« Social Media: Twitter, TA..

« Computing via Al, XAl

« Predictions on reputation

« Sentiment analysis

* Predictions & early warning

PROGETTO STRATEGICO

Unione
europea

Presences, critical conditions

« Suggestions / nudging

Fondazione per la ricerca
e linnovazione

&

Regione Toscana

®
L
(i
@
@

Y®®

DO ®E

1 App »

Thermal cameras

Florence

interreg H
/Vlediterranean _ owe=
€) HERIT-DATA

Select A City / Location




Examples

Objectives:

Managing Touristic

Flows

Benchmark/KPI

Eco
sensors §

« Providing TOOLS to
decision makers as
decision support

systems
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Presidenza del Consiglio dei Ministri
Dipartimento per le politiche di coeslone e per Il sud

Fondazione per la ricerca
e linnovazione

&

Pont du Gard: People and Bikes Counting Herit-Data

interreg @
/Vlediterranean e

€) HERIT-DATA

Muelle de
cruceros

La Lonja
Fachada

Hotel llis
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>l SMARTCITY

7-9 November 2023, Barcelona, Spain ~ Visit Snap4City in Hall 1

¢“SNAP/

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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