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Km4City: Integrated Urban Platform
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• Aggregate & integrate data 
– Multiple protocols from urban operators, ....
– open data, IOT, sensors, internet of everything, 
cloud, mobile devices, Wi‐Fi, social media, ...

• Data Exploitation performing
– predictions, reasoning, business intelligence, ..
– users behavior analysis, decision support system, ..
– Control Room, Real Time Monitoring tools, ….

• Produce value from data enabling to
– Stimulate virtuous behavior, influence City Users!
– Put in action CITY Strategies
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Sentient Urban Platform for Smart City
• Set up an ICT based Urban Platform integrated and unified 

data management among services, city operators and city 
users:
– Control Room, Real Time Monitoring

• decision support, assessing and monitoring risk and resilience
– Data analytics and business intelligence 

• predictions, reasoning, city users behavior analysis, ….
– Reading the city: data, users behavior and needs, ... 

• IOT, Open data sensors, private data, static and real time data. 
– City Strategies: stimulate virtuous behavior of City Users

• participation, totem, twitter, Apps, etc. 
– Transform Data into value

• Put in action smart city innovative solutions and services, 
development tools 
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Mobile e Web Apps
Tools for Final Users

Km4City Smart City Engine
Transport systems
Mobility, parking
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Cameras, ..
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Shops, services, 
operators

Km4City

Big Data Analytics

Smartening Tools

Development Tools

Recommender

Personal Assistant
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Smart Decision Support

Twitter VigilanceServiceMap browser

Analyzers of City User Behavior

Dashboards
City Operators and Decision Makers
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Km4City  in Tuscany Area

Road Graph (Tuscany region)
132,923 Roads 
389,711 Road Elements
318,160 Road Nodes
1,508,207 Street Numbers

Services (20 cat, 512 cat.)
16 Pub. Transport Operators
21.280 Bus stops & 1081 bus lines
210 Parking areas
796 Traffic Sensors
Info on: points, paths, areas, etc.

Dynamic/real‐time
• bus lines: 144 updates X day X line
• NEW: Timeline PT: 1081 lines, 1‐2 updates per day
• parking status:  76 updates X day X sensor
• traffic Sensors: 288 updates X day X sensor
• weather: 2 updates X day for 285 areas
• NEW: Triage status: 96 updates per day, per hospital
• NEW: Fuel stations: 1 update per day, 1600 stations
• NEW: environmental data: …………..
• events: about 60 new events X day
• Wi‐Fi: > 350.000 measures X day
• mobiles: > 50.000 measures X day
• more than 35.000 distinct users X day
• From 600.000 to 4.5 M Tweets X day
• ......+ many IOT are coming ……http://servicemap.km4city.org DISIT lab, Km4City, January 2017 5
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Km4City Ontology ‐ RDF Store
– Street‐Guide
– Mobility and transport
– Points of interest
– Sensors, IOT, ..
– Energy
– Administration
– Citations from strings
– ..

– Temporal reasoning
– Metadata on the data
– Statistics
– Risk and Resilience
– Licensing
– Open and Private Data
– Static and Real time
– .. 6

Big Data Tools

LOD and 
reasoners

Km4City is a new generation 
of Urban Platforms
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Wi‐Fi OD estimation.
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Risk Assessment         Decision Support Systems

DISIT lab, Km4City, January 2017 9

Assessing Risk
• hydraulic
• Seismic

Data and Service Aggregator
Creating and activating
• Decision Support 

models
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Traffic and People Flow Assessment
• Origin Destination Matrix

– Specific Sensors, vehicle Kits, mobile App, 
Wi‐Fi Access Points, etc.  

• Assess people and traffic flows to
– improve services
– predict critical conditions on Crit. Infra.
– take real time decisions and sending 
messages in push to population

– Increase city resilience
– optimize traffic flow
– take decision of routing 
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Characterizing City Areas

Predicting City Areas Crowd level
characterizing Users’ Behaviors
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Wi‐Fi based
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Km4CityMobile App

http://www.km4city.org
web application
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OD Matrix scalabile
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Anonymous User Behavior Analysis

How city users are moving 

Mobile App based
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User Behavior Analyzer
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• Detecting city users’ habits about mobility
– Private cars  stimulating Bus Usage & Bikes
– Private cars parking  usage of peripheral parking‐lot + bus
– Leave the car and take the bus twice  by using bonus, tickets..
– …..  different solutions for moving…

• Assisting by notifying when one is 
– parking out of the residential parking zone
– parking in a zone subjected to cleaning in the next two days
– entering in the restricted traffic zone

• Suggesting you about
– Events, Civil Protection Alerts, …..
– Closer free parking …

• Administering questionnaires
– Getting assessment about services, city experience
– ….

• Requesting ranking, photo and/or comments
16



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

DISIT lab, Km4City, January 2017 17



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

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

DISIT lab, Km4City, January 2017 18
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Twitter Vigilance and Water Bomb

Florence Open Data Day, Marzo 2017, Firenze

Early Warning
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