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MobiMart: mobility in the mediterraneous
Herit-Data: Tourism and Mng. 

Snap4City: IOT/IOE smart city www.snap4city.org

Trafair: CEF project with several Cities

REPLICATE H2020, SCC1, EC flagship
http://replicate-project.eu/

Feedback: retail and GDO Big Data analytics

Sii-Mobility SCN MIUR: http://www.sii-mobility.org

5G with 3G-Wind, Open Fiber, Estra

ENELX, ISPRA JRC, SODA, WEEE Life, etc…

Mosaic: Mobility and transport model

Km4City: http://www.km4city.org

Coll@bora Social Innovation, MIUR:
http://www.disit.org/5479

RESOLUTE H2020, EC:
http://www.resolute-eu.org

TRACE-IT, RAISSS, TESYSRAIL, …

Mobile Emergency:
http://www.disit.org/5404

UNIFI, DINFO, DISIT lab, 2021

Trace-IT

RAISSS 
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Data Driven Decision Support

•Decision Support system
•Assessment / Strategies
•Data Rendering, visual 
analytics
•Data Analytics
•Data aggregation, Storage, 
indexing
•Data Ingestion
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What-if: what is going to happen if …. this and that

• What is going to happen at:
– People, Economy, Society, ..
– Traffic, Pollutant, Parking, structures
– Equipment, .. …

• if certain unexpected events
would occur
– Scenario definition
– Guessing future data…

• Taking into account
– Historical Data
– Real Time Data
– Contextual data
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Scenario Simulation

Historical
Data

Real Time 
Data

Predictions

ScenarioScenario Simulation
Simulation

PredictionsML/AI 
Predictions

Selection
Criteria

Analytical
Models
Analytical

Models
Analytical

Models

Selection
Criteria
Selection
Criteria

Decision Support System 
KPI, Optimization
Visual Analytic: animations

HOW TO RESPOND/REACT



Quality of Life

Objectives
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Short Term Predictions,
Anomaly Detections

Early Warning

Disaster Recovery
Long Term Predictions,

Anomaly Analysis

Strategies and 
PlansRecommendations & 

Prescriptions

System Modeling
and Simulation

Data Analytics

What-if Analysis
Scenarious

• Decision support systems

• Improvement of life quality

• Sustainable Solutions

• Reduction of costs

• Resilience

Knowledge 
Models

Partial graph
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Smart-city Ontology km4city
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https://www.snap4city.org/19

Knowledge Base
Semantic Reasoners

Also covers IOT and Industry 4.0 structures

https://www.snap4city.org/19
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Relevance of Variables
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Free Parking PREDICTIONS
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C. Badii, P. Nesi, I. Paoli, "Predicting available parking slots on 
critical and regular services exploiting a range of open data", 
IEEE Access, preprint, 2018 
https://ieeexplore.ieee.org/abstract/document/8430514/

https://ieeexplore.ieee.org/abstract/document/8430514/


Deep Learning for Short-Term Prediction of
Available Bikes on Bike-Sharing Stations
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Bi-LSTM

E. Collini, P. Nesi and G. Pantaleo, "Deep Learning for Short-Term Prediction of Available Bikes on Bike-Sharing Stations," in IEEE 

Access, vol. 9, pp. 124337-124347, 2021, doi: 10.1109/ACCESS.2021.3110794.
https://ieeexplore.ieee.org/abstract/document/9530580

https://ieeexplore.ieee.org/abstract/document/9530580


Characterizing City Areas by User Behavior
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Predicting City Areas Crowd level
characterizing Users’ BehaviorsWi-Fi based
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Automated Classification of Users’ Transportation 
Modality in Real Conditions 
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Badii, C., Difino, A., Nesi, P. et al. Classification of users’ transportation modalities from mobiles in real 
operating conditions. Multimedia Tools Appl (2021). https://doi.org/10.1007/s11042-021-10993-y
https://link.springer.com/article/10.1007/s11042-021-10993-y

https://doi.org/10.1007/s11042-021-10993-y
https://link.springer.com/article/10.1007/s11042-021-10993-y


Users’ Engagement

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 by a bus ticket

Rules

User 
context

City 
context
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Traffic Flow data 
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real time

Firenze
FiPiLi
Pisa
Modena

Stefano Bilotta, Paolo Nesi, Traffic flow reconstruction by solving indeterminacy on traffic distribution at 
junctions, Future Generation Computer Systems, Volume 114, 2021, Pages 649-660, ISSN 0167-739X, 
https://doi.org/10.1016/j.future.2020.08.017 .

https://doi.org/10.1016/j.future.2020.08.017


What it going to happen at traffic flow IF ….
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SNAP4City
background

Data Analytics IOT App 
Management

Snap4City Servers and Tools: 
Dashboard manager, Heatmap 

manager, GeoServer, Smart City API.In
ge
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n
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s

Real Time 
data from 
Field: rain, 

weather, etc.

Model training
And validation

Predictions

Dashboards and 
Mobile Apps

Dataset
Construction

Previsional Model

landslide DB

Dataset Construction

Model execution
Shap Assessment

SNAP4City Advanced APIs

Big Data 
Storage 
and KB

Data

Model

predictions

Predicting Land slides

E. Collini, L. A. I. Palesi, P. Nesi, G. Pantaleo, N. Nocentini and A. Rosi, "Predicting and Understanding Landslide Events with 

Explainable AI," in IEEE Access, doi: 10.1109/ACCESS.2022.3158328.
https://ieeexplore.ieee.org/abstract/document/9732490

https://ieeexplore.ieee.org/abstract/document/9732490


Anomaly Detection
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Accidents vs Traffic

Accidents Density



Predictive Maintenance
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OpenMaint
Data 

Storage

Plant
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Control 
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Predictive
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IoT App

Business Intelligence 
Maintenance

Real Time 
Production Synoptic

Predictive
Training

Dashboard for 
Production Control

Elastic
Search

Business Logic

Business 
Logic 2



Preditive capabilities 

• Deep Learning: LSTM, CNN-
LSTM approached

• Explainable AI: Identification
of possible causes of fault
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Precision % Recall % 𝐅𝟏 score %
weighted avg       0.90      0.92      0.90     



http://www.disit.org

Prediction/Assessment
• Football game results as related to the volume of Tweets
• Number of votes on political elections, 

via sentiment analysis, SA
• Size and inception of contagious diseases
• marketability of consumer goods 
• public health seasonal flu 
• box-office revenues for movies 
• places to be visited, most visited
• number of people in locations like airports
• audience of TV programmes, political TV shows
• weather forecast information
• Appreciation of services

Snap4City (C), March 2022 20



http://www.disit.orgPredicting Audience: X-Factor, PechinoExpress, …

• Trend of TW and RTW for X-Factor 9

– Several searches

• Similar model for other Social 
Intensive TV shows

Snap4City (C), March 2022 21
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Assessing reTweet Proneness
• Issue:

– How to understand if a tweet has 
a good probability of being 
retweeted?

• Impact:
– Advertising, promotion, training

• Several metrics related to
– Structure of the  tweet

– Features of the tweeting author

– Relationships ….
Snap4City (C), March 2022

Twitter Analytics

22



DISIT Lab, Distributed Data Intelligence and Technologies

Distributed Systems and Internet Technologies

Department of Information Engineering (DINFO)

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

Snap4City (C), March 2022 23



Snap4City (C), March 2022 24



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), March 2022 25

https://www.snap4city.org/577

https://www.snap4city.org/577

