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Be smart in a SNAP!

HERIT-DATA
09-10-2020

https://www.snap4city.org

HERIT-DATA: Integrazione di dati da sensori in ambito 
smart city e da social media per il

turismo sostenibile: stato delle attività

https://www.snap4city.org/
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Overview
• Snap4City

• Snap4city for Herit-Data

• Applications and Scenarios
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Traininghttps://www.snap4city.org/577

Snap4City (C) Herit-Data, 9 October 2020

https://www.snap4city.org/577
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• Open Data: 

– Data gate, federation of Open 
Data Portals

– ETL processes (PULL)

– IOT Application processes

• IOT Networks:

– IOT Application processes, 
data driven or PULL

– IOT Brokers (Push) → IOT 
Shadow

• Web Pages:

– Web scraping, crawling 
processes

• Social media: Twitter, Facebook,..

– Twitter Vigilance, IOT App 

• Mobile Apps

– Smart City API

• Files upload: CSV, Excel, etc.

– IOT Applications, ETL

• REST API, WS, FTP, LD, LOD, etc.

– IOT Applications, ETL

• Data base accesses

– GIS: WFS, WMS

– ETL, IOT Application 6

My Files

IOT App
ETL

IOT Broker

IOT Device

IOT Broker

Web Scraping

DataGate

API, External Services

Rest Call …….MS

GIS data, Maps, …

Sensors/
Actuators IOT Edge

IOT Device

External Data Stores

Any kind of data  and flows

LD, LOD

Snap4City (C) Herit-Data, 9 October 2020
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Standards and Interoperability

7

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, GML, RS485, RS232, WFS, WMS, ODBC, 
JDBC, Elastic Search, Phoenix, XML, JSON, CSV, 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, etc.

https://www.snap4city.org/65

Snap4City (C) Herit-Data, 9 October 2020

https://www.snap4city.org/65
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Coverage 2020

8

Main Organizations/areas
• Antwerp area (Be)
• Capelon (Sweden: Västerås, Eskilstuna, Karlstad)
• DISIT demo (multiple)
• Dubrovnik, Croatia
• Firenze area (I)
• Garda Lake area (I)
• Helsinki area (Fin)
• Livorno area (I)
• Lonato del Garda (I)
• Modena (I)
• Mostar, Bosnia-Herzegovina
• Pisa area (I)
• Pont du Gard, Occitanie (Fr)
• Roma (I)
• Santiago de Compostela (S)
• Sardegna Region (I)
• SmartBed (multiple)
• Toscana Region (I), SM
• Valencia (S)
• Venezia area (I)
• WestGreece area (Gr)

Snap4City (C) Herit-Data, 9 October 2020

https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Antwerp&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=DISIT&fromSubmenu=false&sorts%5btitle_header%5d=1
https://dubrovnik.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Firenze&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Garda&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Helsinki&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Livorno&fromSubmenu=false&sorts%5btitle_header%5d=1
https://lonatodelgarda.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Modena&fromSubmenu=false&sorts%5btitle_header%5d=1
https://mostar-bosniaherzegovina.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Pisa&fromSubmenu=false&sorts%5btitle_header%5d=1
https://pontdugard-occitanie.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Roma&fromSubmenu=false&sorts%5btitle_header%5d=1
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTc5NQ==
https://sardegna.km4city.org/smosm/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Toscana&fromSubmenu=false&sorts%5btitle_header%5d=1
https://servicemap.snap4city.org/
https://valencia.snap4city.org/
https://www.snap4city.org/dashboardSmartCity/management/dashboards.php?queries%5bsearch%5d=Venezia&fromSubmenu=false&sorts%5btitle_header%5d=1
https://westgreece.snap4city.org/
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Snap4City: Builder of Sentient Cities Solutions
Dashboards with data driven IOT Applications enforcing intelligence

Dashboards and AppsIOT and data World IOT Applications

My IOT Devices Big Data Analytics, Artificial Intelligence

9Snap4City (C) Herit-Data, 9 October 2020
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Dashboards and AppsIOT and data World IOT Applications

My IOT Devices Big Data Analytics, Artificial Intelligence
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Sustainable Heritage Management towards Mass Tourism 

Impact thanks to a holistic use of Big and Open Data

HERIT-DATA

12

Sustainable Heritage 

Management towards Mass 

Tourism Impact thanks to a 

holistic use of Big and Open Data                               

BUDGET:  4.195.515,20 €https://herit-data.interreg-med.eu/

Snap4City (C) Herit-Data, 9 October 2020

https://herit-data.interreg-med.eu/
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Snap4City for 
Herit-Data

• How
– Organization on Snap4City portal: https://www.snap4city.org

– Knowledge Base with Maps (ServiceMap)

– Loading POI, IOT Data real time, and KPI of any kind

– IOT Applications for data ingestion and transformation

– IOT Applications for Data Analytics in R studio and/or Python

– Twitter Monitoring with Twitter Vigilance tool

– Dashboards and Synoptics
13

• Which is the goal!

– Exploiting Big Data and Open Data for understanding and 
managing Tourism activity

Snap4City (C) Herit-Data, 9 October 2020

https://www.snap4city.org/
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For 6 cameras:

• Dubrovnik_Camera: 
– Static and real time data on 6 

cameras (https://iot-
app.snap4city.org/nodered/nr
gaxea)

For downtown:

• camera_Dubrovnik_downto
wn:
– Historical data (https://iot-

app.snap4city.org/nodered/nr
gz66p)

• camera_Dubrovnik_downto
wn_Realtime:
– Real time data (https://iot-

app.snap4city.org/nodered/nr
q2nd3)

https://iot-app.snap4city.org/nodered/nrgaxea
https://iot-app.snap4city.org/nodered/nrgz66p
https://iot-app.snap4city.org/nodered/nrq2nd3
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Twitter Vigilance

16Snap4City (C) Herit-Data, 9 October 2020

https://rttvhd.snap4city.org/

Tweets & Retweets Volume

https://rttvhd.snap4city.org/
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Twitter Vigilance

17Snap4City (C) Herit-Data, 9 October 2020

https://rttvhd.snap4city.org/

NLP & Sentiment Analysis

https://rttvhd.snap4city.org/
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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 94.7 Millions 34.5 Millions 60.2 Millions From 30-01-2020 to 
current datetime

From 01-02-2020 to current datetime English

France 15.8 Millions 3.7 Millions 12.1 Millions From 30-01-2020 to 
current datetime

From 01-02-2020 to current datetime Italian, English

Greece 9.6 Millions 3 Millions 6.6 Millions From 30-01-2020 to 
current datetime

From 01-02-2020 to current datetime English

Italy 762 Thousands 264 
Thousands

498 
Thousands

From 30-01-2020 to 
current datetime

From 01-02-2020 to current datetime Italian, English

Croatia 14 Thousands 5.3 
Thousands

8.7 
Thousands

From 30-01-2020 to 
current datetime

From 01-02-2020 to current datetime English

Snap4City (C) Herit-Data, 9 October 2020

• For Spain: 87 million of TW taken for too generic keys
• For France: 8.2 Million of TW taken for too generic keys 



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

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjQ4Nw==

Herit-Data, Snap4City (C), 28 Sept. 2020 19

Dashboards (1)

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjQ4Nw==
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Dashboards (2)
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mjg5Mw==

20Snap4City (C) Herit-Data, 9 October 2020

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mjg5Mw==
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Twitter Vigilance Data on Dashboards trough IoT-App
https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mjc3NQ==

21Snap4City (C) Herit-Data, 9 October 2020

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=Mjc3NQ==
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Relevant Feature Selection - Italy

Random Forest Model 
Results expoiting the 
confirmed keys:

• Accuracy = 0.90
• Kappa index = 0.81

Snap4City (C) Herit-Data, 9 October 2020
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Vista Helsinki

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

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MTQwNg==
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https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjcyNg==
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Snap4City (C), September 2020

Wi-Fi Monitor Tool

Recency and frequency
26
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Snap4City (C), September 2020

Origin Destination Matrix Estimation

Wi-Fi based

27



Characterizing City Areas by User Behavior

Snap4City (C), September 2020

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

28



Traffic Flow Tools
Spire and Virtual Spires (cameras), Bluetooth, ...

Specifically located: along, around, on gates, on x…

Tuscany

29Snap4City (C) Herit-Data, 9 October 2020



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 Traffic Flow data 

30Snap4City (C) Herit-Data, 9 October 2020



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

32Snap4City (C) Herit-Data, 9 October 2020
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• Resilience
• Resilience and risk analysis
• Early warning computation
• What-if analysis, dynamic routing, origin destinationmatrices production from a large range of sources

• Mobility and transport
• Traffic flow reconstruction from sensors and other sources: parking predictions: wi-fi people flow prediction and

reconstruction
• Analysis of the demand vs offer of mobility according to public transportation andmultiple data sources
• Traffic flow predictions, Accidents heatmaps

• Environment and weather
• NOX pollution prediction on the basis of traffic flow, 48 hours see
• Pollution prediction at 48 hours, every hour

• User and Social
• User engagement for sustainable mobility
• User’s behaviour analysis, data reconstruction and calibration
• People flow analysis from PAX Counters
• Social media analysis on specific channel, specific keywords: see Twitter Vigilance, for NLP and Sentiment Analysis, SA
• ReTweet proneness, retweet-ability of tweets
• Audience prediction to TV channels and physical events

• Generic
• Data quality assessment, prediction, anomaly detection
• Maintenance prediction and costs predictions

DATA ANALYTICS

33
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Thanks for 
your attention !

Snap4City (C) Herit-Data, 9 October 2020


