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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



Data Driven Decision Support

•Decision Support system
•Assessment / Strategies
•Data Rendering, visual
analytics
•Data Processing
•Data aggregation, Storage, 
indexing
•Data Ingestion
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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/


Ingestion, agg. → 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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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


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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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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Solutions: reliable, secure and fast to realize

•Via Snap4City tools
•Dashboard Wizard
•Dashboard Builder
•Data/Visual Analytic

• Smart Solutions results to be
• Real time data drive

• Secure end-to-end

• GDPR compliant

• Reliable, interoperable

• Auditable, marketable
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Data Analytics
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Predicting at EXPO2015

Early Warning Water Bomb

Early Warning Hot in Tuscany

Predicting City Users on Areas

Predicting Pollution

Traffic Flow Reconstruction/prediction

Peopl Flow prediction

What-IF Analysis
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• Big Data Analytics
• Semantic Computing
• Machine Learning
• Explainable Artificial Intelligence
• Deep Learning
• Geo Spatial Reasoning
• Text Analysis, Sentiment Analysis
• What If Analysis
• Simulations
• Visual Analytics
• Engagement Analysis
• …. 

Sentient and 
active processes



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



Data Analytics
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• Data Analytics: Examples from Snap4City

– Smart parking: Predictions

– Smart Bike Sharing

– User Behavior Analysis, via  Wi-Fi, OD Matrices

– User Behavior Analysis via trajectories

– Recognition of Used Transportation means

– Traffic Flow Predictions 

– Traffic Flow in/out of the city

– Traffic Flow Reconstruction, from Traffic Sensors 
Data

– Covid-19 vs other data: traffic and environmental

– Quality of Public Transport Service

– Origin Destination Matrices (from: Wi-Fi, Mobile 
Apps, etc.)

– Modal and Multimodal Routing for  Navigation and 
Travel Planning

– Etc.

• Data Analytics for City/Area Management

– Predicting Land Sliding

– DORAM: Demand of Mobility vs Offer of Transportation

– Environmental Data Analysis and Predictions, early Warning

– Environmental Sensors Hosted by City Users

– Long Term Prediction of Annual Mean of NO2 index of EC

– Anomaly Detection

– What-IF Analysis….

– 15MinCityIndex Assessment of Cities

– Predictive Maintenance on Plant

– Fashion Retail shop recommendations

• Engaging City users Towards a Virtuous behavior

• Decision Support Systems, Smart DS and Resilience DS

• Twitter Vigilance: Social Media Analysis: Early Warning, 
Predictions

• HOW TO: Data Analytics: Enforcing and Exploiting

– Real Time Data Analytics: using R Studio Exploitation in IOT 
Applications



Big Data Analytics + Artificial Intelligence
• Short and Long terms predictive models on: 

• traffic, parking, people flow, maintenance, land sliding, NO2 
• 3D Flow prediction: Pollutant (NOX, NO2, …)
• Early warning, City Indexes, etc. 
• AI & XAI: 

• RF, XGBoost, BRNN, RNN, SVR, DNN, LSTM, CNN-LSTM, 
Autoencoders, …

• Clustering: K-means, K-Medoid, …
• XAI: Shap, variations, .. 

• Modeling, simulation, routing
• Traffic Flow reconstruction
• Constrained Routing

• What-IF analysis (simulation + AI + data)
• Based on several computational models: 

• trajectories, OD matrices, Typical Time Trends, etc. 
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https://www.snap4city.org/download/video/course2020/da/S
nap4City-4th-slot-Data-Analytic-v4-6.pdf

to cope with
• any data, format
• any channel, 

protocol
• any AI/ML
• any place
• online 

development
• multi-tenant
• Secure, PENTest
• GDPR, privacy
• → low costs 
• → easy to 

evolve

https://www.snap4city.org/download/video/course2020/da/Snap4City-4th-slot-Data-Analytic-v4-6.pdf
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Control Room
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Control Room Operator
- Monitor traffic flow, Environment, Car parking, Cycling, First aid, temp., …
- Registering Events: classification
- Changing status
- Acting

https://www.snap4city.org/dashboardSmartCity
/view/index.php?iddasboard=MzA0OQ==

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MzA0OQ==
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Dashboards and Apps

IOT Apps

Data Analytics, 
Artificial Intelligence

Big DataGIS

IOT Brokers

IOT Broker
IOT Broker

LD, LOD

WorkFlow

Web Scraping

API, External Services

KPI, POI, MyKPI, …BIM

KB

Concept
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https://www.snap4city.org/577
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Some complete

Use Cases
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TOP
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Florence



Smart City Control Room 
Florence Metropolitan City
• Multiple Domain Data 

• Thousands of Open/Private data, POI, IOT, etc.
• mobility and transport: accidents, public transport, 

parking, traffic flow, Traffic Reconstruction, KPI, …
• AND: environment, civil protection, gov KPI, covid-19, 

social & social media, people flow, tourism, energy, 
culture, …

• Multiple dash/tool Levels & Decision Makers
• Real Time monitoring, Alerting, quality assess.
• Predictions, KPI, DSS, what-if analysis

• Historical and Real Time data
• Billions of Data

• Services Exploited on:
• Multiple Levels, Mobile Apps, API

• Since 2017
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https://www.snap4city.org/747

https://www.snap4city.org/747
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Major of Florence City

Snap4City (C), SmartTalk 12 April 2022http://www.darionardella.it/il-sindaco-dario-nardella-in-missione-a-madrid-e-barcellona/ 27
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Connected Dashboards
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Florence Case

• Smart City Control Room
• Dashboards and Services
• Mobile App: Firenze Where What
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• Mobility:  
• quality of public transportation service 

(mean delay on bus-stops)
• public transport operators schedule and 

paths, routing, multimodal routing 
• traffic flow reconstruction 
• Smart parking: predictions 
• Accidents and events, Log, heatmaps 

• Environment: 
• smart irrigators 
• smart waste 
• Sensors: PM10. PM2.5,…..
• Heatmaps: PM10, PM2.5, …. 
• NOX predictions

• Energy: 
• recharging stations (fast and reg.)
• consumption meters (smart info) 
• smart light, street lights

• Weather
• Forecast and actual

• Social: 
• smart benches
• Twitter monitoring, Sentiment analysis, 

NLP text
• TV camera streams 

• People Flows: 
• Wi-Fi, people flow 
• Origin destination matrices

• Governmental and Communications: 
• KPI of the City
• Digital Signage
• Civil protection, Resilience (Resolute)

• Tourism and Culture: 
• POI, etc. 

Analysis: 
• what-if routing, scenarios, 
• traffic flow, environmental predictions
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Estimation of the 
mean waiting time

at bus stops
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Firenze
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3D views
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ERMG: European Resilience Management Guide
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Twitter Vigilance
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Early Warning
Predictive models

Hot flows

Attendance at long lasting events: EXPO2015

Attendance at recurrent events: TV, footbal



What-if Analysis
• Definition of scenarious impact on 

• Traffic, Pollutant, parking, public 
transport, private flows, etc. 

• KPI analysis
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Traffic Flow

Routing

Public Services
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Tuscany Region
Firenze, Pisa, Livorno, Prato, etc.



Mobility and Transport
Traffic Flow Analysis
• Multiple Domain Data 

• Traffic Flow sensors, city structure, 
weather

• Decision Makers Multiple Locations
• Real time Monitoring, predictions
• Traffic Flow Predictions, 
• Traffic Reconstructions, routing
• Dashboards, What-IF analysis
• Mobile App, people flows

• Historical and Real Time data

• Services Exploited on:
• Dashboards, Mobile App

• Since 2017, 2019

Snap4City (C), SmartTalk 12 April 2022
40
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COVID-19 
1° phase

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjY1MQ==

https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjY1MQ==


Different Reduction of parking for Covid

main Purpose
% of reduction
in Lockdown

Recover in
July 2020

Hospitals 55,9 31%

railway stations 84,2 60%

social hubs 85,8 72%

markets 45,1 25%

justice 96,1 82%
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Impact on Pollutant on LockDown 2020

CO2 CO NO2 PM10
Percentage at which the
average value of the
pollutant has been reduced
(February wrt April, 2020) 41,06 47,54 38,84 61,99
Percentage at which the MAX
value of the pollutant has
been reduced (February wrt
April 2020) 38,89 34,62 63,02 60,21
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The App is a Bidirectional Device
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• 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
• Accepted ?
• Performed ?
• …
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Mobile Apps
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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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Campaing on Sustainable
Mobility

Snap4City (C), SmartTalk 12 April 2022 48



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

User Behavior Analyser for Collective 
Profiling

Snap4City (C), SmartTalk 12 April 2022 49

Who

When

What

Where?
Why?

How move

Where they go ahead
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Scalable multiresolution OD matrix
Mobile App based
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Hot places, trajectories, heatmap
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User Behaviour Analyser
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Characterizing City Areas
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Predicting City Areas Crowd level
characterizing Users’ BehaviorsWi-Fi based



Impact of COVID-19
• Multiple Domain Data 

• Traffic, environment, People, 
parking, stock options, Twitter, tc. 

• Decision Makers Multiple 
Locations
• NO2 predictions
• Twitter analysis

• Historical and Real Time data

• Services Exploited on:
• Dashboards
• Social media, 
• Sentiment Analysis

• Since 2019, 2020

Snap4City (C), SmartTalk 12 April 2022
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Antwerp



People Monitoring on Pub Services
DIGIPOLIS Antwerp
• Multiple Domain Data 

• PAX Counters: museum, pub services, COVID-19

• Multiple Levels & Decision Makers

• Historical and Real Time data
• 20 fixed PaxCounters

• 2 Mobile PaxCounters

• Business Intelligence Dashboards

• Services Exploited on:
• Dashboards, Mobile Apps, API

• Fully Controlled Devices by Digipolis

• Since 2019
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Programmable PAX counting
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Antwerp
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Altair 
Chemical (I)



Snap4Altair Decision Support
supervision and control, Industry 4.0
• Multiple Domain Data 

• Distributed Control System: energy, flows, storage, 
chemical data, settings, ..

• Cost of energy, Orders, 
• Production Parameters
• Maintenance data

• Multiple Levels & Decision Makers
• Optimized planning on chemical model
• Business Intelligence on Maintenance data

• Historical and Real Time data
• Billions of Data

• Services Exploited on:
• Multiple Levels, 

Mobile Apps, API

• Since 2020
Snap4City (C), SmartTalk 12 April 2022 58
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Chemical Plant Dashboard 
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Green Impact 
Capacity (GIC)
Altair Control room
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Optimized
Production 

Planner

Possible
Plan

Production 
Plant

Management
Energy Service

AS400

Orders

Real Time Production Synoptic

Production vs Planning

Possible Plans

Plant
Management

Data Storage Decision Support

Plant
Status

Transportation

Data 
Ingestion

Production 
Parameters



Workflow for Ticket management
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IOT App, Data 
event firing,
event detection
and firing
Critical event
management

OpenMaint: BPM Workflow 
management, team assignement, 
material control, …

Business Intelligence 
Maintenance

Consumptions/productions

Events/actions

Dashboards and actions



Snap4City (C), SmartTalk 12 April 2022 63



Digital Twin Local
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Special Custom Widgets
• Smart parking

• Smart Energy

• Smart Light

• Smart ….

• Energy View

• Custom Controls
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Tuscany Region
Firenze, Pisa, Livorno, Prato, 
Siena, Arezzo, etc.

https://www.snap4city.org/760

https://www.snap4city.org/746 https://www.snap4city.org/758 https://www.snap4city.org/751

https://www.snap4city.org/760
https://www.snap4city.org/746
https://www.snap4city.org/758
https://www.snap4city.org/751


Environment and Quality of Life
Air Quality Predictions
• Multiple Domain Data 

• Traffic Flow data, Pollutant: NOX, CO2,
PM10, PM2.5, O3, ….

• 3D City structure, weather,  …

• Multiple Decision Makers
• Pollutant Predictions: NOX, NO2, .. 
• City officers, energy industries 
• Dashboards, What-IF analysis
• Traffic Flow Reconstruction

• Historical and Real Time data
• Billions of Data

• Services Exploited on:
• Dashboards, Mobile App

• Since 2020

Snap4City (C), SmartTalk 12 April 2022
67



Snap4City (C), SmartTalk 12 April 2022 68

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

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


Snap4City (C), SmartTalk 12 April 2022 69

Lonato del Garda, Italy

https://www.snap4city.org/712

https://www.snap4city.org/712


Smart City / Smart Parking + Environment
Reverberi, Lonato del Garda
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• Multiple Domain Data 
• Smart Parking, Environment, Wi-Fi

• Multiple Decision Makers
• City Officer, operators

• Historical and Real Time data
• Dashboards

• Services Exploited on:
• Dashboards, API

• Since 2019
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Västerås, Sweden



Smart Light Control of Capelon
• Energy Domain

• Smart Light, MQTT, ….
• IoT Orion Broker FIWARE

• Dashboards
• Map coverage on Sweden
• Monitoring and real  time control
• Energy control, analytics
• Direct control

• Historical and Real Time data

• Services Exploited on:
• Multiple Levels, API
• Dashboards

• Since 2020
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Karlstad Street Lights
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Dubrovnik, Croatia

https://www.snap4city.org/741

https://www.snap4city.org/741


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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Valencia, Spain
https://www.snap4city.org/742

https://www.snap4city.org/742


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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Pont du Gard, France

https://www.snap4city.org/740

https://www.snap4city.org/740
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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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Santiago di Compostela, Spain
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Helsinki, Finland
https://www.snap4city.org/528

https://www.snap4city.org/528


Helsinki Case
• Dashboards & Services:

• Environment & Weather, PM10, 
PM2.5,NO,  SO2, CO, noise, etc.
• Sensors values, Heatmap & Alerts on critical
• FMI Enfuser prediction: PM10, PM2.5, ..
• GRAL predictions PM10, validations
• Private sensors in Jätkäsaari area 

(personal dashboards)

• Mobility: Traffic Sensors, Operators, 
routing, multimodal routing, whatif

• Social: Twitter Vigilance, early warning
• Life in Helsinki: OD matrix people flow, 

Twitter Vigilance SA, hot places, etc.
• Tourism and Culture

• Mobile App and MicroApplications:
• Helsinki in a Snap (all stores)
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Environmental Devices hosted by Citizens
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Helsinki
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Mostar, Bosnia-Herzegovina
https://www.snap4city.org/744

https://www.snap4city.org/744


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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West Greece (Patra)
https://www.snap4city.org/743

https://www.snap4city.org/743


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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15MinCityIndex Firenze 

• https://www.snap4city.org/dashboardSmartCity/view/index.php?iddasboard=MjkzOA==
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15MinCityIndex on Bologna
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Venaria Reale
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Tracking People
AXIS Camera with Snap4City
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A view and data from the Thermal Camera 
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► 1) Smart Ambulance:

Collecting and managing local data from tools and 

sensors inside the ambulance, IoT Devices, 

Tablets, Drones etc.

► 2) Personal Health devices:

e.g.: glucometers, etc.

IoT Health Scenarios
► 3) Smart Bed:

Collecting and managing data from smart 

bed sensors, monitoring parameters in real-

time
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• Scenario: SnapBot: Real Time Smart City services via Telegram
• Scenario: Copernicus Satellite Data
• Scenario: SmartBed, Materasso Intelligente
• MicroServices Suite for Smart City Applications
• Scenario: MODBUS for Snap4Industry Snap4City Applications
• Scenario: MOBIMART Interreg: MOBilità Intelligente MARe Terra
• Scenario: City of Roma case, mobility and environmental data
• Scenario: Herit-Data video and aims
• Scenario: Control Room vs Video Wall
• Scenario: Snap4Home the case of: Alexa, Philips, Sonoff, TP-link, etc. (Italiano)
• Scenario: how to manage maintenance and accidents workflows
• Scenario: Snap4Home, how to exploit Snap4City solution on home automation
• Scenario: Energy Monitoring
• Scenario: Multipurpose User Engagement Tools
• Scenario: 5G Enabled Water Cleaning Control (smart city, industry 4.0)
• Scenario: High Level Control of Industrial Plant (industry 4.0)
• Scenario: Vehicle Monitoring via OBD2
• Scenario: Events and Museums Monitoring in Antwerp
• Scenario: High Resolution Prediction of Environmental Data
• Scenario: Mobility and Transport Analyses in multiple cities
• Scenario: People Flow Analysis via Wi-Fi
• Scenario: Antwerp Pilot on Environmental Data
• Scenario: Helsinki Pilot on Environmental Data
• Scenario: Firenze Smart City Control Room
• Scenario: Mobile & Web App: Toscana Where What … Km4City, Toscana in a Snap
• Scenario: Helsinki Pilot on User Behaviour
• Scenario: Antwerp Pilot on User Behaviour Snap4City (C), SmartTalk 12 April 2022 98

• Data Analytic: Origin Destination Matrices, 
Algorithms and tools

• Data Analytic: Traffic Flow Reconstruction
• Data Analytic: in general, and the cases of 

Antwerp and Helsinki
• Data Analytic: Predicting Air Quality
• Data Analytic: Analyzing Public 

Transportation Offer wrt Mobility Demand

https://www.snap4city.org/4

https://www.snap4city.org/drupal/node/684
https://www.snap4city.org/drupal/node/671
https://www.snap4city.org/drupal/node/668
https://www.snap4city.org/drupal/node/664
https://www.snap4city.org/drupal/node/657
https://www.snap4city.org/drupal/node/642
https://www.snap4city.org/drupal/node/628
https://www.snap4city.org/drupal/node/629
https://www.snap4city.org/drupal/node/621
https://www.snap4city.org/drupal/node/620
https://www.snap4city.org/drupal/node/597
https://www.snap4city.org/drupal/node/617
https://www.snap4city.org/drupal/node/555
https://www.snap4city.org/drupal/node/548
https://www.snap4city.org/drupal/node/547
https://www.snap4city.org/drupal/node/369
https://www.snap4city.org/drupal/node/546
https://www.snap4city.org/drupal/node/369
https://www.snap4city.org/drupal/node/545
https://www.snap4city.org/drupal/node/532
https://www.snap4city.org/drupal/node/530
https://www.snap4city.org/drupal/node/533
https://www.snap4city.org/drupal/node/540
https://www.snap4city.org/drupal/node/526
https://www.snap4city.org/drupal/node/528
https://www.snap4city.org/drupal/node/531
https://www.snap4city.org/drupal/node/541
https://www.snap4city.org/drupal/node/529
https://www.snap4city.org/drupal/node/527
https://www.snap4city.org/drupal/node/544
https://www.snap4city.org/drupal/node/543
https://www.snap4city.org/drupal/node/524
https://www.snap4city.org/drupal/node/553
https://www.snap4city.org/drupal/node/554
https://www.snap4city.org/4
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Urban Platform 
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Dashboards and Apps

IOT Apps

Data Analytics, 
Artificial Intelligence

Big Data

GIS

IOT Broker
IOT BrokerIOT Broker

LD, LOD

WorkFlow

Web Scraping

API, External Services

KPI, POI, MyKPI, …BIM

KB

Concept
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Data Rendering vs Control Room Dashboards
• GIS rendering by layers
• Business intelligence mainly focused on 

making statistics from tabular: no layer, hard 
relationships, ... Exploit Data Analytic, ETL

• Visual Analytics, data understanding
– Rendering and drill down
– Faceting/grouping (Elastic Search/SOLR)
– Cross filtering (Kibana, Grafana, Banana)
– Interactive, Cross Widgeting

• Control Room Dashboards:
– Need: Visual Analytics, Data Analytic, 

geospatial reasoning, data driven processing
– H24, alerting, Flexible rendering, custom 

widgets, interactive dashboards 

Snap4City (C), SmartTalk 12 April 2022 101
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Decision Support, Act!
Smart City Control Room, SCCR, SCR

– Not only a collection of verticals

• Exploiting analytics: prediction, simulations, anomaly 
detection. ..

– Big data approach to Data Analytics

• Connecting Heterogeneous data to defined strategies 
and alerting

• Connected interactive dashboards for different kind of 
decision makers: operators and majors

• What-if Analysis taking into account multiple data 
sources

From strategies to Actions
Snap4City (C), SmartTalk 12 April 2022 102
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• ENOLL: https://www.openlivinglabs.eu/
– European Network of Living Labs

• EIP-SCC: European Innovation Partnership on Smart 
Cities and Communities
– https://eu-smartcities.eu/

• Select4Cities: Pre-Commercial Procurement Project 
to develop a data-driven, Internet-of-Everything 
(IoE) platform for large-scale urban co-creation
– https://www.select4cities.eu/

Snap4City (C), SmartTalk 12 April 2022 103

Snap4City tools and Living lab Solution have been Created
to satisfy requirements of international organizations as:

https://eu-smartcities.eu/
https://www.select4cities.eu/
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Living Lab Flexibility
• Multiple modalities to perform the 

same activities

• Tuned for Beginners and Skilled people

• Visual interface and programming tools

• Resources and artefacts sharing for 
learn acceleration and co-working

• Open Living and co-working Portal: 
https://www.Snap4City.org

Snap4City (C), SmartTalk 12 April 2022 104

Snap4City Satisfies all 
Requirements  of ENOLL
Select4Cities and EIP-SCC

https://www.snap4city.org/
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Connect
IOT/IOE

Upload context  
Open Data

Connect external 
Services

Advanced Smart 
City API, 

MicroServices

Manage
Apps & Dashboards, 

User Engagement 

Monitor
City Platform

experiments

workshops

tutorials

networking
agreements

events

Start-ups

Research 
groups

City 
Users

Large 
Industries

collaborations

Licensing, 
Gold services

personal
services

Case 
Studies

Inhouse 
companies

Resource Operators

Tech 
providers

partnerships

documentation

Help 
desk

Category 
Associations

Corporations

Advertisers

Community
Building

subscription to 
applications

Produce City 
IOT Applications & 

Dashboards 

Promote 
Applications & 

Dashboards 

Produce Apps and 
Dashboards for City 

Users

Data Ingestion and 
Analytic algorithms

Early Adopters

Snap4City (C), SmartTalk 12 April 2022 105

Collaborative    
Platform

hackathons

GO!
City Operators

Living Lab Accelerating
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The Back-Office Data Flows (selection) Exploiting 
the Snap4City Node-RED MicroServices

Snap4City (C), SmartTalk 12 April 2022 106
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Flow Mng
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IOT Application

Business Logic on Dashboards

Snap4City (C), SmartTalk 12 April 2022 109
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Two Snap4City Libraries
April 2022 collection

https://flows.nodered.org/search?term=snap4city
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Two Snap4City Libraries
April 2022 collection

We suggest also to install:

AND: From 
Resource 
Manager

https://flows.nodered.org/search?term=snap4city


Data Analytics on Snap4City platform
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Creating
MicroServices

Saving / 
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Using them into
IOT Applications

Knowledge Base, 
Km4City

Ontology Schema LOG.disit.org

Swagger

Big Data 
Store 

Facility
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Discovery near to me X X X X X X X X X X X X X X X POI, OSM

Discovery along a path X X X X X X X X X X X X POI, OSM

Discovery in an area, shape X X X X x X X X X X X X x X X POI, OSM

browsing Public Transport X X X X x X X X X X X X x X X OSM, GTFS

Full Text search X X X X X X X X X X X X X X POI, OSM

Routing: pedestrian X x X X X X X x X X OSM

Routing: pedestrian quite X x X X X X X x X X OSM

Routing: private vehicles X X X X X X X X X X X OSM

Routing: Multimodal Public Transport X X X X X X X X OSM, GTFS

heatmaps: weather (Temp, Humidity) X X X X X X X X X X X X X Sensors data, OSM

heatmaps: environmental variables, PM10, 

PM2.5, NO2, EAQI X X X X X X X X X X X X X Sensors data, OSM

heatmaps: environmental variables, Noise X X X X X X X X X Sensors data, OSM

heatmaps: safe on bike (Antwerp) X X X X X X Spec. Portal
heatmaps: Enfuser prediction, PM10, PM2.5, 

AQI X X X X X X X X X Enfuser data

heatmaps piking values any place X X X X X X X X X Computed Heatmps

heatmaps: GRAL prediction, PM10 X X X X X X X X X OSM, Traffic, Weather

Comparsison: Enfuser, Gral, Real Time X X X Enfuser, Sensors, GRAL

Sensors Data Time Trends, & drill down X X X X X X X X X X Sensors data, OSM

Weather Forecast X X X X X X X X X X X X X Forecast Service

Origin Destination Matrices X X X X X X X X X X Snap4City Mobile App

Typical trajectories X X X X X X X X X X X X Snap4City Mobile App

Hot Area in the city X X X X X X X X X X X X X X X X Snap4City Mobile App

Hot Places in Smart Zone X X X X X X X X Snap4City PAXcounters

Services Suggestions on mobiles X X X X X X Snap4City Mobile App

Alerts on critical cases: several variables X X X X X X X X X Sensors data, OSM

The most used services X X X X X X X X X Snap4City Mobile App

Twitter Trends Daily X X X X X X X X X X X Twitter Vigilance

The auditing of user and living lab X X X X Snap4City Portal

Self assessment X X X X X X X X X X X X X X Snap4City Portal

Trajectories reg from mobile PAX Counters X X X X X X X X PAX Counters

Engagement real time assessment X X X X X X X Snap4City Mobile App

Antwerp Helsinki Where
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Overview

• 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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- PCP Award

Roadmap

118

- 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
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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

SYN-RG-AI 
SmartCity

Contract

AXIS collab

SmartCity

Asymmetrica
Smart City

Italferr
Smart City
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Be smart in a SNAP!

TOP


