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City User Behaviour/services, Tourism and Safety
• 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 MinCityIndex, energy vs people, over-tourism, accepted suggestions, precision

• Mobile App: final users services/informing and operators
– Info Tourism, people flows, info mobility, sharing, …

– Participation, engagement, ..  

• Participatory: problem reporting, ticketing, etc. 

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

• Decision Support system
• Assessment / Strategies
• Data Rendering, 

• visual analytics, business intel..

• Data Analytics, ML, AI
• Data aggregation, Storage, 

indexing
• Data Ingestion
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Main tasks
• Controlling Status: management, and 

operational
o Monitoring via KPI
o Predictions vs KPI
o Anomaly detection
o Neuro-Symbolic analysis 
o Risk assessment
o Early warning on critical conditions
o Fast What-if analysis 

• Making plan: tactic and strategic, 
medium and long range, micro/macro
o Simulation & optimization
o Generative AI Prescriptions, scenarios
o Resilience to Unexpected unknows
o What-if analysis wrt scenarios
o Collaboration with stakeholders
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Monitoring and control
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Monitoring 
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• Controlling Status: management, and 
operational
oMonitoring via KPI
oComputing predictions and KPI
oAnomaly detection, Early warning
oControl Rooms, situation rooms

oReacting: Computing in real time 
oChanging semaphore maps
oChanging Dynamic signage
oReal time Info Mobility
oUser engagement via Mobile Apps
oWhat-if analysis
o etc.,
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Smart City Digital Twin City Digital Model with…
• Intuitive platform

• Any Data TYPE, any data source, any protocol

• Data storage seamless

• Data analytics → artificial intelligence, AI/XAI

• Data Ethics, AI 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 GIS, ITS, AVM, IoT, BIM, CKAN, etc. 

o Satellite services

o MaaS, last-mile delivery HUBs

o etc.
Snap4City (C), December  2024
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New styles/themes can be developed by 
specializing a few files from open source

https://www.snap4city.org/793

Different Themes

https://www.snap4city.org/793
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Key Performance Indicators, KPI
• United Nations Sustainable Development Goals, 

SDGs (for which cities can do more to achieve some 

of the 17 SDGs, https://sdgs.un.org/goals);

• 15 minutes cities (where primary services must be 

accessible within 15 minutes on foot);

• objectives of the European Commission in terms of 

pollutant emissions for: NO2, PM10, PM2.5 

(https://environment.ec.europa.eu/topics/air_en);

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

• SUMP/PUMS: mobility and transport vs env.

• ISO indicators: city smartness, digitization, tech 
level. 

• Low Level/Real Time: global traffic, quality of 
service, betweenness, centrality, queue, time to 
travel, etc.Snap4City (C), December  2024 16

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


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

Good public 
transport services: 
bus,  new tram 
line, train stations, 
cycle paths.

Using the Open Data:
We developed a data analytic tool based on 
municipal and national open data to assess 
services adequacy for people living in each 15 
minutes areas of the city.

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.

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

15MinCityIndex

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==
Snap4City (C), December  2024 17
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15MinCityIndex on Bologna

Snap4City (C), December  2024
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• 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

Snap4City (C), December  2024 19

• Shortening justice time
• Prediction of mediation proneness
• Assisting institution is taking legal decisions
• Anonymization and indexing legal docs.
• Ethical Explainable Artificial Intelligence

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

• Optimization of Waste Collection 
• business intelligence tools for decision 

makers 
• Reduction production costs 
• Monitoring resource consumption

• 15 Minute City Index:
– 13 subindexes: energy, slow mobility, fast 

mobility, housing, economy education, culture 
and cults, health, entertainment, gov, food, 
security…

• Reduction of emission, reduction of congestion

• Monitoring and Predicting: NO2, NOX, CO2, Traffic 
flow, pollutant, landslide, waste, etc.

• Traffic flow reconstruction

• Demand vs Offer of Mobility analysis

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

(10/2024)
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Decision Support System: 

Immediate response and Tactic and Strategic 

Plans, via What-if Analysis

Snap4City (C), December  2024 20
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https://www.youtube.com/watch?v=le2XNF8Ftxo
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Data Analytic

Artificial Intelligence, XAI, 

Machine and Deep Learning
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Available AI Solutions on Snap4City

• 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

• Low level Techniques

Snap4City (C), December  2024 29

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

https://www.snap4city.o
rg/download/video/DPL
_SNAP4SOLU.pdf

https://www.snap4city.org/997 More than 80 Available Solutions & 300 AI applic. 

https://www.snap4city.org/download/video/course/p4/
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
https://www.snap4city.org/download/video/DPL_SNAP4SOLU.pdf
https://www.snap4city.org/997


City User Behaviour/services, Tourism and Safety (2024/8)
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• Goals:
• 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

• 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. 
• 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



City Users Behaviour, Safety, Security and Social Analysis (2024/8)
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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, AI)
• 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
• 15 Minute City Index , etc. (modeling and computability)
• Computing SDG, etc., (DP)
• Etc.
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City Users’ Behaviour 

Analysis
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Goals How to technicalities

Keep under control 
reputation

Measuring and predicting Multichannel collections of 
appreciations, AI/LLM, sentiment 
analysis

Predicting number of 
presences in advances

Measuring and predicting Counting, tracking and computing 
Orig. Dest. Matrices

Controlling the overtourism Measuring, predicting, suggesting, 
producing tactics and strategies

Production of suggestions, serious 
games, engagements, ..

Stimulating actions, 
stimulating the second offer

Suggesting, engaging, producing 
tactics and strategies

Production of suggestions, and 
engagements

Identification of critical 
conditions

Short and long terms Measuring In deep data analysis, AI for anomaly 
detections

Increasing resilience Monitoring and early warning Strategies, dynamic routing, real 
time information to city users
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City User behavior analysis multiple data sources
• 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 34
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Origin Destination Matrices
• computed from several kinds of data

– Census Data
– Cellular Mobile Data
– Mobile App Data trajectories
– OBU from vehicles trajectories
– Composition of multiple sources: ODM + Trj

• may represent:
– Demand of mobility
– Offer of transportation

• refer to different area kinds for Origin and of Destination
– Different kinds of OD areas
– Different kinds of temporal resolutions → animations

• Hourly, daily, weekly, monthly, etc… 
Snap4City (C), December  2024 36

O
ri

gi
n

Destination



ODM, Traffic Flow
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https://www.snap4city.org/dashboardSmartCity/view/Gea-Night.php?iddasboard=Mzk3Nw==
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ODM Visual Analytic on Milan Area

Snap4City (C), December  2024 43



Tuscany Region
• Dashboards & Services:

• Mobility: public transport operators schedule 
and paths, traffic Fi-Pi-Li main road, parking 
status and predictions, traffic sensors, Origin 
Destination matrix, routing, multimodal 
routing, etc.

• Social: Hospitals and triage, etc. 
• Environment: sensors, heatmaps, 
• alerting, 

• Pollution Forecast: NOX, NO2
• Weather Forecast, 

• Culture and Tourisms 
• Etc.

• Mobile App and 
MicroApplications:

• Tuscany in a Snap (all stores) 
• Tuscany where what… km4city (all stores)

• Numbers: 1.5 M complex events per day
Snap4City (C), December  2024 46
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Cuneo Counting People and Bikes
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Pont du Gard
• Tourism Domain

• KPIs
• Social Media
• People Flows
• Bike Flows

• Dashboards
• Monitoring KPI
• People and bikes flows
• Twitter Vigilance

• Historical and updated data

• Services Exploited on:
• Dashboard

• Since 2020
Snap4City (C), December  2024 48
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Pont du Gard: data analytics

• Prediction of the 
number of sold tickets 
24 hours in advance

• Using:
• Historical data

• Weather conditions

• Social Media

Snap4City (C), December  2024 49



Dubrovnik
• Tourism Domain

• Counting People

• TV Cameras and WiFi

• Social Media

• Dashboards
• Monitoring and real  time control

• People flow

• Twitter Vigilance

• Historical and Real Time data

• Services Exploited on:
• Dashboard

• Since 2020

Snap4City (C), December  2024 50
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Dubrovnik: Data Analytics

• Assessing impact of 
advertising 

• Prediction of presences 
on the basis  of

• Social Media Twitter 
Vigilance

• weather conditions

• Historical data
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Valencia, FSMLR
• Tourism Domain

• Counting People

• Environmental data

• Social Media

• Dashboards
• Monitoring and real  time control

• People flow

• Twitter Vigilance

• Historical and Real Time data

• Services Exploited on:
• Dashboard

• Since 2020
Snap4City (C), December  2024 52
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West Greece
• Tourism Domain

• KPIs: ODM, Flows, …

• Social Media

• People Flows

• Dashboards
• Monitoring KPI

• People flows

• Twitter Vigilance

• Historical and updated data

• Services Exploited on:
• Dashboard

• Since 2020

Snap4City (C), December  2024 53
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Monitoring Boats
AXIS Q6225

• Genova: Ocean Race, 2023

Snap4City (C), December  2024 54
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Predicting Service’s Load
via NLP on Social Media 
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Dubrovnik
• Tourism Domain

• Counting People

• TV Cameras and WiFi

• Social Media

• Dashboards
• Monitoring and real  time control

• People flow

• Twitter Vigilance

• Historical and Real Time data

• Services Exploited on:
• Dashboard

• Since 2020

Snap4City (C), December  2024 57
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Pont du Gard
• Tourism Domain

• KPIs
• Social Media
• People Flows
• Bike Flows

• Dashboards
• Monitoring KPI
• People and bikes flows
• Twitter Vigilance

• Historical and updated data

• Services Exploited on:
• Dashboard

• Since 2020
Snap4City (C), December  2024 58
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Correlating presences with 

energy, behavior, etc. 
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People Flow densities
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People monitoring, 

Wi-Fi PAX counters
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Tourism management, over-tourism
• 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 64



People Flows

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

• Anomaly
detection

• Resolute
H2020

• Classification
of city areas

Snap4City (C), December  2024 65



Characterizing City Areas

Snap4City (C), December  2024 66

Predicting City Areas Crowd level
characterizing Users’ BehaviorsWi-Fi based

Prediction
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Origin Destination Matrix Estimation

Wi-Fi based



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

Snap4City (C), December  2024 68

User Behaviour Analysis Distinct APs: 343
Distinct APs (last 24 hours): 311
Distinct Users (last 180 days): 1102098
Distinct Excursionists (last 180 days, < 24 h): 687025 

Recency

Where

Ex
cu

rs
io

n
is

ts

New City Users 
VS
Returning

First Day actions



Dimensioni sniffers Libelium: 27cm x 17cm x 10cm
Alimentatore: 17cm x 18cm x 13cm



People monitoring, 

thermals cameras
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People counting and tracking
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People Detection Plugin on AXIS Camera
• 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
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A view and data from the Thermal Camera 
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https://www.snap4city.org/dashboardSmartCity/view/Gea.php?iddasboard=MzM3Ng==
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People Counting

https://www.snap4city.org/dashboardSmartCity/view/Gea.php?iddasboard=MzM3Ng==
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Monitoring Passages
AXIS Q1952
• Genova: Ocean Race, 2023
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Barc 2022
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People Counting and Tracking
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3X



Florence (Italy) – Scenario: City Centre

Equipment:
2 Thermal cameras 
3 Pax counters: sniffer 
counting devices

Target:

Anticipate and mitigate 
negative or unexpected 
unknown events, predict flows 
and virtuously orient them



TOURISMO INTERREG ACTION OF THE EC
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Overtourism 

A short summary of strategies
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Examples of Strategies
• 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. → 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 83
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mobile apps, kiosks, video wall, info screens, QR

• Not so 
aggressive!
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City Users’ 

Participation and Engagement
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Participation and Engagement
• 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, AI 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.
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Operator Interface to manage complains
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https://www.snap4city.org/1018

•mobile app Toscana in a Snap: https://www.snap4city.org/541
•User Engagement: https://www.snap4city.org/486
•MultiPurpose user engagement: https://www.snap4city.org/548
•User Engagement admin: https://www.snap4city.org/472

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
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People monitoring, 

Mobile App Data
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Citizen Engagement/Participation via Mobile Apps

Snap4City (C), December  2024

90

• GPS Positions
• Selections on menus
• Views of POI
• Access to Dashboards
• searched information
• Routing
• Ranks, votes
• Comments
• Images
• Subscriptions to notifications
• ….

Derived information
• 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
• …

Produced information
• Viewed ?
• Accepted ?
• Performed ?
• …
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User Behavior Analyser for Collective 
Profiling
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Who

When

What

Where?
Why?

How move

Where they go ahead
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Cluster di Trajectories 



User Behavior Analyzer

Mobile App based
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Engaging via Mobile Apps
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Informing and nudging via mobile App / QR 
• About:

• Good practices wrt: litter, queues, 
ticketing, water, services, ….

• Opening hours of attractions/services

• Info Mobility

• Services for disables 

• How to actively participate ….

• How to solve …
• Emergency cases …

• Evacuation roots 
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To propose suggestions and Engage city user
we need to know how they are moving
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Artificial Intelligence 
Classification

Suggestions

By Car

By BUS

Walk

Run



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

http://www.disit.dinfo.unifi.it

http://www.disit.org

Users’ Engagement
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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

Rules

User 
context

City 
context
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Safety Control Integration with 

Video Management Systems
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Event Managements
• Bidirectional events: from VMS to Snap4City 

and viceversa
– From/to Snap4City to any service…

• Snap4City collects and manages events from:
– Video Management System

– Mobile Apps, city user complaints, operators, etc.

– Web Apps, city users and operators

– Early warning detected from Snap4City, etc.

– Maintenance management tools, …

– Other channels, …
Snap4City (C), December  2024 99



Event Management
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Snap4City
Dashboards

Snap4City
Data

Analytics

Snap4City
Data

Interoperabil
ity

Snap4City (C), December  2024 101

VMS vs Snap4City: sending and getting events, AI solutions

Events + info



Cuneo Assets’ Monitoring, Safety

Snap4City (C), December  2024 103

• TV Cams: color,  Thermal
• Traffic Gates
• Switches
• UPS

• More than
400 devices
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Cuneo Assets’ Monitoring, Safety
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Cuneo



Social Media Analysis
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Social Media

• Prediction of 
Audience on TV 
programme

• Prediction of 
retweet 
proneness: RF, 
GBM, ..

• Project

– TwitterVigilance

– +NLP, SA
Snap4City (C), December  2024 108

Predicting at EXPO2015



http://www.disit.org
Twitter Vigilance

• http://www.disit.org/tv
• http://www.disit.org/rttv 
• Citizens as sensors  to

– Assess sentiment on services, 
events, … 

– Response of consumers wrt, … 
– Early detection of critical 

conditions 
– Information channel
– Opinion leaders 
– Communities 
– Formation
– Predicting volume of visitors for 

tuning the services 
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Reputation

• 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
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Indoor People Analysis and 
Suggestions for Smart Retail
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Smart Retail
• Feedback Project: 

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

– VAR, PatriziaPepe (Tessilform), DISIT, SICE

– Keywords: retail, GDO, …

• Goals and drivers:
– adaptive user engagement, customer 

experience 
– Advanced user profiling, user behaviour 

analysis
– IOT and instrumentation
– Predictive models for engagement
– Integrated in city customer experience

Snap4City (C), December  2024 114

• Aiming to solve current State of the Art issues:

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

– GDPR compliance



Smart Retail
• 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

115Snap4City (C), December  2024

Smart Vehicle and Movement 
Management with Wearables

IoT Optim. Manag. of internal space 
plus central systems with ERP

IoT on Shelves and Goods for 
Tracking and Picking Management

IoT on goods, shelves and 
cabinets to facilitate tracking

Dematerialization of the cash 
point

Totem as a point for 
interaction

Wearable devices for 
interaction with AR

Videoanalysis of human behavior 
connected to tracking system

advanced dressing room

videowall, musical, perfumes 
personalized

Central system for CRM, ERP 
and brand retail



Totem

Surfaces

Sensors and Markers

Sensor 
Manager

Network 
Manager

FeedBack Engagement Tools

Apps and Tags

In
tr

an
et

…..

FeedBack Admin Tools

Scenario

Tool Engager

Tool Admin

Recommender
Web site - App

Checkout 
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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;

Item selection
1. Item previously not purchased
2. Confidence recommended item. Confidence 

established with Market Basket Analysis

Snap4City (C), December  2024

• 20% of suggestions produced have been issued 
• 9.84% of suggestions have led to transaction 

and/or trial
• 3.48% of increment of interest with respect of 

the previous period without recommendation
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booklets

• Smart City
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https://www.snap4city.org
/download/video/DPL_SN
AP4CITY.pdf

https://www.snap4city.org/d
ownload/video/DPL_SNAP4I
NDUSTRY.pdf

• Industry • Artificial Intelligence

https://www.snap4city.o
rg/download/video/DPL
_SNAP4SOLU.pdf
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- PCP Award

Roadmap
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- Twitter Vigilance

- Social Media 

Analytics, 

Sentiment Analysis

- User engagement

- Bike Sharing

- Data Analytics ++

- Social Predictions

- OBD2

- Sardinia Region

Smart City Strategies 

and plan

GHOST SIR

(2016-19)

- Smart Energy

- Sustainable Mobility

- Control Room 

- Dashboard
- Origin-Destination

and trajectories

- Traffic Reconstruction

- Offer Analysis

- OBU, smart devices

- Weather Forecast

- Real Time Wi-Fi

- Entertainment

- LOD

- Tuscany, 

Road Graph

- Mobility

- culture, tourism

- Events

- Parking

- Services

- Linked open graph

2013

2014

2017

2018

2015

2016

Km4City 1.4

- Infomobility

- Mobile App

- Routing

- Multimodality

Km4City 

Ontology 1.1

Km4City 1.6.2

- IOT/IOE, IOT App

- Living Lab

- Maker Support

- IOT Edge

- Smart City IOT

- GDPR, 

- Privacy & Security

DISIT lab roadmap vs model and tools’ usage

Km4City 1.6.6

5G tech

Energy 

Industry 4.0

Synoptics

IOT/IOESII-MOBILITY SCN

(2016-21)

- Smart Waste

(2017-20)
(2015-18)

H2020

(2016-21)

H2020 (2018-21)

- Mobility

Demand / Offer

Analytics and 

Strategy
(2018-20)

Km4City 

1.6.4

H2020

(2017-19)
GREEN IMPACT

- Industry 4.0

- Critical Plant

- Monitoring

POR FESR 2014-2020

Km4City 1.5

2019

CEF
- Traffic and Mobility   

Impact on Pollution

- NOX predictions

(2018-21)

- Resilience

Decision Support

- Smart First Aid

- User Behaviour

Analysis, predictions

- Risk Analysis

- Smart Health

- Industry 4.0

- Smart Lonato

Winner of 
Select4Cities 
PCP

SODA
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roadmap

2022

2020

- Smart Tourism

- 6 Pilots

- Data Analytics

- Extended platform

- Smart Mobility

- PISA, PUMS

- Living lab

- Smart Light

- Sweden

2021

AMPERE (2021-22)

Industry 4.0

Smart

Ambulance

(2021-22)

Enterprise

(2021-22) 

Industry 

4.0
Almafluida

Industry 4.0

(2021-22)

Winner of Open 

Data Challenge of

PC4City (2020-21)

Monitoring Terrain

Km4City 

1.6.7

PRETTO 
Industry 4.0

UNI.SYSTEMS 
SmartCity, 2021-23

SYN-RG-AI 

SmartCityContract

AXIS collab

SmartCity

Asymmetrica
Smart City, 2022-23

Italferr, Smart City

Italferr
Security and Risk

Contract, 15min

2022-2023

Contract, 2022-23

Merano, smart light

2023

OceanRace, 
Genova, AWS

Contract, 2022-23

CN MOST, 2022-26

EI THE, 2022-26

2023-26

G. Agile, 2021-23

Cuneo, 
smart city

AMMIRARE
TOURISMO

Rhodes, 
smart city2024

Contract

Contract

CAI4DSA

eShare
UNIFI TUSS

Contract, 2024-25

SASUAM

ELLIE IA
2025-2027

OPTIFaaS

Km4City 1.6.8

UrbanDT4TF



https://www.Snap4City.org
• Update: 29-10-2024

• 12 running installations in Europe
• Snap4.city.org, Greece, Merano, Cuneo, … 

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

• Altair, Italmatic, Romania, Rhodes, …. 

• 16 projects, 12 pilots on 10 Countries
• >40 cities/area

• Widest MULTI-tenant deploy has
• 24 Organizations / tenant

• > 8850 users on

• > 1800 Dashboards

• > 17 mobile Apps

• > 2.2 Million of structured data per day 

• > 580 IoT Applications/node-RED

• > 750 web pages with training

• > 75 videos, training videos

Snap4City (C), December  2024 124
• + Israel, Colombia, Brasile, Australia, India, China, etc.

https://www.snap4city.org/


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

 VideoMotionDesign_HERIT-DATA_vfin_sous-titres EN.mp4

https://www.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzExNQ==
http://drive.google.com/file/d/1MSqDGtgv_Yi_AlDqEvSgkyDFjq5Aeh4V/view


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, IoT, 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

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


Florence Pilot

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, O3, NO2, CO, SO2), 

• Weather

• Social Media: Twitter, TA..

• Computing via AI, XAI

• Predictions on reputation 

• Sentiment analysis

• Predictions & early warning
• Presences, critical conditions

• Suggestions / nudging



Other Pilots’ Examples

Objectives:

• Managing Touristic 

Flows 

• Benchmark/KPI

• Providing TOOLS to 

decision makers as 

decision support 

systems



    

TOURISMO EURO MED 
TOURism Innovative and Sustainable Management of flOws



• Pilots of Snap4City on:
• Greece - READ S.A.: Rodi
• Italy – FRI, UNIFI: Firenze 
• Spain – FV, FSMLR: Valencia
• Cyprus – ANELEM: Limassol
• Bulgaria – VEDA: Varna
• Croatia – RERA SD: Splitsko-

dalmatinska županija
• Malta – MRDDF: La Valletta



TOURISMO INTERREG ACTION OF THE EC
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Rhodes (Greece) – Scenario: Medieval city



Rhodes (Greece) – Scenario: Medieval city 

Equipment:

8 Thermal cameras, one for each 
gate of Medieval City

Target:

Medieval City's carrying capacity 
by comparing the data from 
higher and lower tourist seasons



Valencia (Spain) – Scenario: Valencia Port



Valencia (Spain) – Scenario: Valencia Port

Equipment:

2 Thermal cameras 
3 Pax counters

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.



Valencia (Spain) – Scenario: Historic City Centre



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



Varna (Bulgaria) – Scenario: City Centre



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

Equipment: Drones: people 
flows images during the day



Malta – Scenario: Golden Bay

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



Croatia – Scenario: Island of Biševo 

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

Equipment:

2 Pax counters: 
sniffer counting 
devices



Florence (Italy) – Scenario: City Centre 



Florence (Italy) – Scenario: City Centre

Equipment:
2 Thermal cameras 
3 Pax counters: sniffer 
counting devices

Target:

Anticipate and mitigate 
negative or unexpected 
unknown events, predict flows 
and virtuously orient them



Cyprus – Scenario: 

Limassol Port 

Equipment:

4 Thermal cameras 
10 Pax counters

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