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Smart City Control Room 
a set of dashboards and tools
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Resilience Dashboard
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Smart City Control Room 
(selected data)

Mobility:  
• quality of public transportation service (mean 

delay on bus-stops)
• public transport operators schedule and paths, 

routing, multimodal routing 
• traffic flow reconstruction (Sii-Mobility)
• Smart parking: predictions 
• Accidents and events, Log, heatmaps 

Environment: 
• irrigators
• smart waste (are coming)
• Sensors: PM10. PM2.5,…..
• Pollination
• Heatmaps: PM10, PM2.5, …. 
• NOX predictions (TRAFAIR CEF)

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

Weather:
• Forecast and actual

Social:
• smart benches
• Entertainment events
• Twitter monitoring, Sentiment analysis, NLP text
• TV camera streams
• Triage status of some Hospital

People Flows: 
• Wi-Fi status 
• Origin destination matrices, people flow (RESOLUTE) 

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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Firenze, Pisa, Livorno, Prato, etc.
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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

Weather Forecast, 

Culture and Tourisms

Etc.

Mobile App and MicroApplications:
Tuscany in a Snap (all stores) 

Tuscany where what… km4city (all stores)

Numbers: 1.5M complex events per day
Snap4City (C), January 2020
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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, what-if

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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Dashboards & Services:
Environment & Weather: PM10, PM2.5, NO,  
SO2, CO, etc.

Heatmap & Alerts on critical

Mobility: public transport Operators schedule 
and path, monitoring of river crossing, 
routing, what-if

PAX Counters: museum and public services, 
mobile PAX Counter for events

Social: Twitter Vigilance, early warning

Life in Antwerp: OD matrix people flow, 
Twitter Vigilance SA, hot places, ...

Tourism and Culture

Mobile App and MicroApplications:
Antwerp in a Snap (all stores)
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People flows
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Santiago di Compostela
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Toscana traffico analysis tool

Snap4City (C), January 2020
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www.snap4city.org/drupal/node/4
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), January 2020 27

• 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/drupal/node/4
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
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Any kind of data and flows
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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



Real Time Tracking

From mobile app:

Resolving GPS location: GPS, cells, 
wifi-network, … mixt

Noisy, different kind of devices, …

Smart algorithm on devices for location 
acquisition

Anonymized data, terms of use on mobile

Filtering:

GPS Accuracy, kind of measure (GPS, mixt)

Jump in time, space, velocity

General noise (diff. devices)

Knowledge of precision map

Clustering: 

time, space, user kind, etc. 

Snap4City (C), January 2020 30

• X area, x user type
• Velocity,, Direction
• Time, acceleration
• Vehicle kind ??
• Record and Replay, …



Scalable OD matrix
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User Behaviour Analyser

Snap4City (C), January 2020 32

Hot places, trajectories, heatmap
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Characterizing City Areas
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Predicting City Areas Crowd level
characterizing Users’ BehaviorsWi-Fi based
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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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http://www.disit.org/tv
http://www.disit.org/rttv


Bus Stop Analysis: identification of criticalities

Snap4City (C), January 2020 35
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Mobile Apps



User Behavior Analyser for 

Collective Profiling

Snap4City (C), January 2020 37

Who

When

What

Where?
Why?

How move

Where they go ahead
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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

- Resilience

Decision Support

- Smart First Aid

- User Behaviour

Analysis, predictions

- Risk Analysis

- Origin-Destination

and trajectories

- Traffic Reconstruction

- Offer Analysis

- OBU, smart devices

- Weather 

Forecast

- Real Time Wi-Fi

- Entertainment

- Events

- 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

CEF

DISIT lab roadmap vs model and tools’ usage

Km4City 1.6.6

5G tech

Energy 

Industry 4.0

Synoptics

…2022
IOT/IOE

SII-MOBILITY SCN

(2016-19)

- 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

- Traffic and Mobility   

Impact on Pollution

- NOX predictions(2018-21)

2020
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Snap4City: IOT/IOE smart city www.snap4city.org

Trafair: CEF project con varie Città

Mosaic: Mobility and transport model

Km4City: http://www.km4city.org

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

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

Feedback: reail and GDO Big Data analytics

5G with 3-Wind Open Fiber Estra

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

Snap4City (C), January 2020

Trace-IT

RAISSS 
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