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LIVING LAB

A Framework for 
rapid implementation of

- Sustainable Smart Solutions
- Decision Support Systems
as a no-coding, low-coding  

Study Visit, Firenze, 29/03/2022, https://www.snap4city.org/779

https://www.snap4city.org/779
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From Strategies to (re-)Actions
• Analyze

• Alerting, Early Warning

• Support Decision makers

• Plans

• Prescriptions

• Inform

• Suggest

• Engage

• Research
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Data: Public and Private, Static and Real Time

Smart City 
Engine

Operators

Governance: goals, directives, 
high level decisions,

plans

Other 
Stakeholders
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Ingestion, aggregation→ exploitation

• Snap4City efficient 
tools for
• Bidirectional data 

channels

• Any format, any 
channel, any data, any 
broker, any protocol, … 

• Km4City Knowledge 
base Ontology reasoning 
on geo, space, time, 
relationships
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Data Type Coverage 
• POI, IOT, shapes,.. 

• maps, orthomaps, GTFS, GIS 
WFS/WMS, GeoTiff, ..

• calibrated heatmaps, ..

• traffic flow, typical trends, ..

• trajectories, events, ..

• 3D, BIM, Workflow, ..

• Dynamic icons/pins, ..

• OD Matrices, scenarios, ..

• prediction models, ….

• decision support, ….

• Synoptics, animations, ..

• social media, Routing, ..

• Satellite data, ..

• KPI, personal KPI,..

• etc. 
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Standards and Interoperability (2021)

8

Compliant with: AMQP, COAP, MQTT, OneM2M, HTTP, HTTPS, TLS, Rest Call, SMTP, TCP, 
UDP, NGSI, LoRa, LoRaWan, TheThingsNetwork, SigFOX, DATEX II, SOAP, WSDL, Twitter, 
FaceBook, Telegram, SMS, OLAP, MySQL, Mongo, HBASE, SOLR, SPARQL, EMAIL, FTP, FTPS, 
WebSocket, WebSocket Secure, ModBUS, OPC/OPC-UA, GML, RS485, RS232, WFS, WMS, 
ODBC, JDBC, Elastic Search, Phoenix, XML, JSON, CSV, GeoTIFF, OWL, WKT, KML, SHP, db, 
GeoJSON, Enfuser FMI, Android, Raspberry Pi, Local File System, ESP32, Libelium, 
IBIMET/IBE, OBD2, SVG, XLS, XLSX, TXT, HTML, CSS, KNX, Enocean, Zigbee, DALI, ISEMC, 
Alexa, Sonoff, HUE Philips, Tplink, BACnet, TALQ, Copernicus, Protocol Buffer, IFC, XPDL, 
etc. https://www.snap4city.org/65
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https://www.google.it/imgres?imgurl=http://www.researchtuscany.com/file/foto/logo_ecm_METODI%20PER%20LA%20PROGETTAZIONE%20E%20TECNOLOGIE%20PER%20IL%20SEGNALAMENTO%20FERROVIARIO.jpg&imgrefurl=http://www.researchtuscany.com/intoscana/progetto_dett.asp?lingua%3D%26idlink%3D18%26id_progetto%3D104%26cat%3Dcat_1&docid=vFPdD5YwwTg3VM&tbnid=Uz2QphfA7MQ5nM:&vet=1&w=340&h=80&safe=off&bih=1019&biw=1633&q=ecm%20logo%20segnalamento&ved=0ahUKEwjKn_TMr6jSAhXKOBQKHdxWCbgQMwgbKAEwAQ&iact=mrc&uact=8
https://www.snap4city.org/65


Expert System semantic queries
• via:

• Smart City API 
for 
Apps and third 
party

• MicroServices
data driven 
develop via 
visual language 
Node-RED
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https://www.snap4city.org/19

Linked Open Data

https://www.snap4city.org/19


Ingestion, aggreg. → exploitation
• IoT App Visual 

Programming, no 
coding
• Data transformation

• Integration

• Scripting Data Analytics

• Data ingestion

• Business logic 

• MicroServices data 
driven develop via 
visual language 
Node-RED
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Big Data Analytics + Artificial Intelligence
• Decision support

• Early warning, City Indexes, etc. 
• What-IF analysis (simulation + AI + 

data)

• Predictions 
• Short and Long terms predictive 

models on: 
• traffic, parking, people flow, 

maintenance, land sliding, NO2 
• 3D Flow prediction: Pollutant (NOX, 

NO2, …)

• Suggestions and recommendations 

• Modeling, simulation, routing
• Traffic Flow reconstruction
• Constrained Routing
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https://www.snap4city.org/download/video/course2020/da/S
nap4City-4th-slot-Data-Analytic-v4-6.pdf

AI & XAI: 
• RF, XGBoost, BRNN, RNN, SVR, 

DNN, LSTM, CNN-LSTM, 
Autoencoders, …

• Clustering: K-means, K-
Medoid, …

• XAI: Shap, variations, 

Computational processes: 
• Heatmaps, ..
• trajectories, 
• OD matrices, 
• Typical Time Trends, etc. 

https://www.snap4city.org/download/video/course2020/da/Snap4City-4th-slot-Data-Analytic-v4-6.pdf
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzEyNg==

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


https://www.Snap4City.org
• > 7 running installations

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

• Altair, Italmatic, ….

• 13 projects, 12 pilots on 9 Countries
• >40 cities/area

• Wide MULTItenant deploy, e.g.,
• 18 Organizations / tenant

• > 7000 users on

• > 1300 Dashboards

• > 15 mobile Apps

• > 2 Million of structured data per day 

• > 500 IoT Applications/node-RED

• > 700 web pages with training

• > 45 videos, training videos
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• ..………
• …..

https://www.snap4city.org/
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Publications http://www.disit.org/5487

• Smart City, control room 

• Green Deal, smart light, ..

• Environment, pollutant, ..

• Mobility and transport

• Tourism and People

• Energy , Industry

• Social Media

• Big Data

• Artificial Intelligence

• Public and private data

Domains

http://www.disit.org/5487


Herit-Data Twitter Vigilance
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzExNQ==
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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
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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
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1Mw==

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1Mw==


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
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE1MA==
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Mostar, Bosnia Herzegovina
• Tourism Domain

• KPI: business, house prices, investments, 
stay duration, etc. 

• Profiled POI, Point of Interests

• People flows: arrivals, overhights

• Dashboards
• Monitoring KPI

• POI, flows

• Historical and updated data

• Services Exploited on:
• Dashboard

• Since 2020
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https://www.snap4city.org/dashboardSmartCity/v
iew/index.php?iddasboard=MzE0OQ==

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzE0OQ==


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
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Florence
https://www.snap4city.org/747

https://www.snap4city.org/747
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https://www.snap4city.org/dashboardSmartCit
y/view/index.php?iddasboard=MzE0NA==
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Florence Dashboard
https://www.snap4city.org/dashboardSmartC
ity/view/index.php?iddasboard=MzAwNA==

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


Snap4City (C), March 2022 30



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

Tracking People
AXIS Camera with Snap4City
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Twitter Vigilance Herit-Data: Some Numbers
Channel

Name
Total Number 
of Collected 

TW+RTW

Number of 
Collected 

Tweets

Number of 
Collected 
Retweets

Twitter Volume 
Processing Time Range

NLP & Sentiment Analysis 
Processing Time Range

NLP & Sentiment 
Analysis  Languages

Spain 113.7 Millions 40.99 Millions 72.49 Millions From 30-01-2020 to 
current datetime

From 01-02-2020 to current 
datetime

English, Spanish

France 50,1 Millions 16.0 Millions 34.1 Millions From 30-01-2020 to 
current datetime

From 01-02-2020 to current 
datetime

Italian, English, 
French

Greece 12.3 Millions 4.2 Millions 8.1 Millions From 30-01-2020 to 
current datetime

From 01-02-2020 to current 
datetime

English

Italy 2.97 Millions 1.0 Million 1.9 Millions From 30-01-2020 to 
current datetime

From 01-02-2020 to current 
datetime

Italian, English

Croatia 35.8 Thousands 15.5 Thousands 19,8 Thousands From 30-01-2020 to 
current datetime

From 01-02-2020 to current 
datetime

English



Twitter Vigilance Data on Dashboards trought IoT-App
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mjc3NQ==
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mjc3NQ==


Overview on the last 12 months

Snap4City (C), March 2022 39



Event: clashes between police and demonstrators in Florence, during an unauthorized demonstration 

against the restrictions of Covid-19 government measures (on 30th October 2020 night).
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30 October Manifestation
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Sentiment Analysis for search «Firenze»

http://disit.org/tv/index.php?p=sa_ricerche&ricerca=436

Lowest sentiment peak between 30th October 10 pm
and 31st October 12 am
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http://disit.org/tv/index.php?p=sa_ricerche&ricerca=436


TV on Florence
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Relevant Feature Selection - Italy

Random Forest Model 
Results expoiting the 
confirmed keys:

• Accuracy = 0.90
• Kappa index = 0.81



Twitter trends
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Get other info on……
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Overview

• https://www.snap4city.
org/drupal/sites/default
/files/files/Snap4City-
PlatformOverview.pdf
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https://www.snap4city.org/drupal/sites/default/files/files/Snap4City-PlatformOverview.pdf
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Overview

–https://fiware-
foundation.medium.com/sna
p4city-fiware-powered-
smart-app-builder-for-
sentient-cities-acfe24df49d5

–https://www.snap4city.org/d
rupal/sites/default/files/files
/FF_ImpactStories_Snap4Cit
y.pdf
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