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Km4City:   Knowledge Base
– Street-Guide

– Mobility and 
transport

– Points of interest

– Sensors, IOT, ..

– Energy

– Administration

– Citations from 
strings

– ..

– Multiple DOMAINS

– Geospatial reasoning

– Temporal reasoning

– Metadata

– Statistics

– Risk and Resilience

– Licensing

– Open and Private Data

– Static and Real time

Big Data Tools

LOD and 
reasoners
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Ontology Documentation: 
http://www.disit.org/6506
http://www.disit.org/6507
http://www.disit.org/5606
http://www.disit.org/6461

http://www.disit.org/6506
http://www.disit.org/6507
http://www.disit.org/5606
http://www.disit.org/6461
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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

Info on: points, paths, areas, etc.

Services (20 cat, 512 cat.)

16 Public Transport Operators

21.280 Bus stops & 1081 bus lines

Dynamic/real-time in Tuscany Region
• Real time bus lines: 144 updates X day X line
• 1081 Transport Pub Lines:  1-2 up per day, time-path
• >210 parking lots status:  76 updates X day X sensor
• >796 traffic Sensors: 288 updates X day X sensor
• 285 weather area: 2 updates X day X area
• >12 hospital Triage status: 96 updates X day X FA
• 22 Environmental data: 20 updates X day X sensor
• 39 Bike Sharing data: Pisa and Siena
• 12 Pollination data
• 140 recharging stations
• Smart benches, waste mng, irrigators, lighting,…
• Florence ent.events: about 60 new events X day
• Different kinds of Florence traffic events, 
• [1600 Fuel stations: 1 update X day X station]
• Wi-Fi: > 400.000 measures X day
• App mobiles: >50.000 measures X day
• more than 40.000 distinct users X day
• From 600.000 to 4.5 M Tweets X day
• many IOT sensors ……http://servicemap.km4city.org

http://servicemap.km4city.org/
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Other Sensors and Actuators, IOT
• Restricted Traffic Zone Gates

– Passages, payment, alerts, 
– Wi-Fi control, RFI control, etc.

• Road Direction manager: panel, 
red-light, etc.
– Status and action

• Environmental Sensors:
– Air quality, pollution, rain, 

allergens, temperature, 
– humidity,…

• Public Light Pillar
– Traffic flows, environment, 
– Wi-Fi, Tv-Camera, BT servers, 

on/off, percentage of light, ..

• Waste Manager
– Level, kind, status, on/off

• Recharge station, column
– Free slots, consumption, next 

time slot, …
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• Environmental 
Sensors:

– Air, temperature, 
humidity, 

– water level in rivers 
– Status of underpass 

and bridges

• Risk assessment
– Value of the 

buildings, 
– hydrogeological 

risk map, 
– earthquake risk 

map, … 
– people distribution 

and location
– Position of recover 

places, 

• Traffic Zone Gates
– Passages, alerts, 
– etc.



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 ServiceMap

Search 
along a line

Search for 
Geo Located 
Services

Search around 
a GPS point

Search in 
an area Get Real Time data 

(public busses, car parks, 
sensors, traffic flows)

Get 
weather 
forecast

Get Events 
in the city
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• Line e Corse dei mezzi pubblici, orari, tempo reale
• Bus, tramvia, treni, traghetti
• Parcheggi ed aree di sosta
• Ciclabili, preferenziali, ZTL, etc.
• Sensori del traffico
• Car e Bike Sharing
• Pannelli a Messaggio Variabile
• Eventi di traffico, ordinanze, etc.
• Pulizia delle strade, raccolta dei rifiuti
• Ricerca: vicino a un punto, lungo linea, in aree, ….
• Special Routing: modale e multimodale
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• Spire and Virtual Spires (cameras), Bluetooth, ..

• Specifically located: along, around, ..

• Traffic

Tuscany

Pisa
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Traffic Flow data 
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Private Mobility: routing 
and navigation paths
• To get the path from two points:

– Shortest for pedestrian 

– Quietest for pedestrian

– Shortest for private vehicles

– Multimodal  with Public transport

• http://www.disit.org/ServiceMap

RESOLUTE, DISIT Lab, 24 Aprile 2018

http://www.disit.org/ServiceMap
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http://www.km4city.org/?controlRoom
http://www.km4city.org/?devTools
http://www.km4city.org/?infoDocs
http://www.km4city.org/?app

http://www.km4city.org/?controlRoom
http://www.km4city.org/?devTools
http://www.km4city.org/?infoDocs
http://www.km4city.org/?app
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User Behaviour Analysis

RESOLUTE, DISIT Lab, 24 Aprile 2018

• Monitoring movements by traffic
flow sensors

– Spires and virtual spires

• Monitoring movements from 
Mobile Cells

– Unsuitable for precise tracking and OD 
production

• Monitoring movements from Wi-Fi

• Monitoring movements and much
more from mobile Apps
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WiFi Monitor tool

Recency and frequency
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Distinct APs: 343
Distinct APs (last 24 hours): 311
Distinct Users (last 180 days): 1102098
Distinct Excursionists (last 180 days, < 24 h): 687025 

Recency

Where

Ex
cu

rs
io

n
is

ts

New City Users 
VS
Returning

First Day actions
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Characterizing City Areas
Predicting City Areas Crowd level
characterizing Users’ BehaviorsWi-Fi based
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Cluster confidence

AP average and confidence

Actual AP trend for today

AP prediction for the next time slot in the day on the basis of past weeks

Guessing number of users of Wi-Fi Access Points

Prediction and identification of anomalies
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Origin Destination Matrix Estimation

Wi-Fi based
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http://www.km4city.org/?devTools
http://www.km4city.org/?infoDocs
http://www.km4city.org/?app
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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
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Real Time Twitter Vigilance, Early Warning

Sentiment Analysis
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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
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Mobile Emergency
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• Personalized menu for 
Operators

• Providing information and 
suggestions to citizens
– Civil Protection Page
– Twitter Info
– Geolocalized Info

• Tracking people and operators 
flows

• Collecting information from 
citizens
– Comments
– Images
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• Mobility

– Paths and stops, time

– Parching + prediction

– Ticketing

– Flow + prediction

– Navigation

– Connection with devices

– XXX Sharing

• Personal Assistant

– Info, Engagement

– Help, Civil protection

• Suggestions:

– Personalized and adaptive: 
banned e typed per city user. 

– POI, Twitter, Events, 

– Weather forecast, 

– Civil Protection

– …

RESOLUTE, DISIT Lab, 24 Aprile 2018
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OD Matrix scalabile
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User Behavior Analyzer
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Inform
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 your may be interested, 
etc..

Provide Bonus
Since you have parked here you we can get 1 Bonus
We suggest you to leave the car out of the city, this
bonus can be used to by a bus ticket

Any Mobile 
and Web 

App

City & City Operators
Strategy Editor
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Data and Service Aggregator

Assessing / Controlling city resilience

http://smartds.disit.org/
http://smartds.disit.org/
http://resilienceds.disit.org/
http://resilienceds.disit.org/
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• FRAM Model
– Macro FRAM processes

– Metrics for Process complexity assessment 

– Operational Semantic for executing FRAM 
model

– Connection with SmartDS

– Connection with BigData open to multiple 
sources of data and workgroup results, Km4City

• Collaborative work

• Open for all

• Validated on ERMG

• Web Tool

http://resilienceds.disit.org/
http://resilienceds.disit.org/
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• Smart Decision Support System based on 
System Thinking plus

• Actions to city reaction, resilience, 
smartness..

• Enforcing
• Mathematical model for 

propagation of decision
confidence..

• Collaborative work…, 
• Processes connected to city data: DB, RDF 

Store, Twitter, etc.
• Production of alerts/alarms
• Data analytics process
• Twitter Processes
• reuse, copy past, …

RESOLUTE, DISIT Lab, 24 Aprile 2018

Smart Decision Support
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Risk Assessment

RESOLUTE, DISIT Lab, 24 Aprile 2018

Assessing Risk
• hydraulic
• Seismic

Risk Assessment
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Snap4City 

http://www.snap4city.org/
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