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Mobile e Web Apps

Tools for Final Users

Km4City Smart City Engine
Transport systems
Mobility, parking
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Public Services
Govern, events, …

Sensors, IOT
Cameras, ..

Environment, 
Water, energy

Social Media
WiFi, network
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Shops, services, 
operators

Km4City

Big Data Analytics

Smartening Tools

Development Tools

Recommender

Personal Assistant

Http://www.km4city.org

Smart Decision Support

Twitter VigilanceServiceMap browser

Analyzers of City User Behavior

Dashboards

City Operators and Decision Makers

DISIT lab, PISA, Febbraio 2018
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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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TPL & 

sensors

http://pisa.km4city.org

http://pisa.km4city.org/
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Km4City in …

• Search all services in the area
DISIT lab, PISA, Febbraio 2018

Antwerp Bologna
Toscana

Sardegna

Pisa
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Dashboard for all
http://www.km4city.org/?controlRoom
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Pisa
http://www.disit.org/servicemap3d/?c=pisa
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Pronto Soccorso su webApp

https://www.km4city.org/webapp-
new/?coordinates=43.720953;10.395&operation=health/firstaid#b

DISIT lab, PISA, Febbraio 2018
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Big Data Analytics

DISIT lab, PISA, Febbraio 2018
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Km4City  in Tuscany Area

What is enabling and providing smart services
• Smart Parking, in Tuscany
• Smart First Aid in Tuscany
• Smart Fuel pricing in Tuscany
• Smart search for POI and public transport srv.
• Public Transportation in Tuscany
• Routing in Tuscany
• Social Media Monitoring and acting
• Traffic events and Resilience in Florence
• Bike Sharing in Pisa and Siena
• Recharge stations for e-vehicles
• Entertainment Events in Florence
• Traffic Sensors in Tuscany
• Weather forecast/condition in Tuscany
• Pollution and Pollination in Tuscany
• People Monitoring Assessment in the City, in 

Florence via Wi-Fi
• People Monitoring, in Tuscany via App

All Point of Interests, cultural activities, IOT, …
Over than 1.2 Million of complex events per day!http://servicemap.km4city.org

http://servicemap.km4city.org/
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• Info Mobilità è stato l’inizio ora …..
• Monitoraggio flussi traffico, sensori traffico

– Ricostruzione del traffico  predizioni  detection anomalie

• Monitoraggio parcheggi  predizioni  anomalie
• Monitoraggio comportamento utenti in mobilità via: Wi-Fi, APP, IOT app, cellular

data
– Ricostruzione traiettorie degli utenti, punti maggiore interesse, tempi di tenuta
– Ricostruzione matrici origine destinazione degli utenti, dei mezzi, …

• Richieste esplicite e implicite degli utenti
– Ricerche, routing, etc…
– Erogazione di suggerimenti, incentivi al cambiamento, etc.

• Monitoraggio e Sentiment analisi da Social Media
• User profilig: 

– IOT, APP, web, social media, user behavior, ….
– GDPR

DISIT lab, PISA, Febbraio 2018
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Km4CityMobile App

http://www.km4city.org
web application
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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

– …

DISIT lab, PISA, Febbraio 2018
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Free Parking PREDICTIONS

• Active on Apps

– «Firenze dove cosa»

– «Toscana dove cosa»

DISIT lab, PISA, Febbraio 2018

Careggi car park 

Model  
features 

BRNN model results 

R-squared RMSE MASE 

Baseline 0.974 24 1.87 

Baseline + Weather  0.975 24 1.75 

Baseline + Traffic sensors  0.975 24 2.04 

Baseline + Weather + Traffic 
sensors  

0.975 24 1.87 
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Pieraccini Meyer, 
Careggi

Beccaria S. Lorenzo

12 parking areas in Florence
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User Behavior Analyzer
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Origin Destination Matrix Estimation

Wi-Fi based

DISIT lab, PISA, Febbraio 2018
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• Spire and Virtual Spires (cameras), Bluetooth, ..

• Specifically located: along, around, ..

• Traffic

Tuscany

Pisa

DISIT lab, PISA, Febbraio 2018
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Traffic Flow reconstruction, real time

http://firenzetraffic.km4city.org

http://firenzetraffic.km4city.org/
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Characterizing City Areas

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

DISIT lab, PISA, Febbraio 2018
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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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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 

DISIT lab, PISA, Febbraio 2018

http://www.disit.org/tv
http://www.disit.org/rttv
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http://www.disit.org/tv/index.php?p=chart_singlechannel&dashboard=&canale=Pisa
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http://www.disit.org/tv/index.php?p=chart_singlechannel&dashboard=&canale=Pisa
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Who

When

What

Where?
Why?

How move

Where they go ahead
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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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Search 
along a line

Search around 
a GPS point

Web App HTML5

Embed into Web pages

http://www.disit.org/6873
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• Generating API Call: ServiceMap

– Navigating on maps

– Navigating on the semantic model 
worldwide

• Loading Data via DataGate tool

• Creating Widgets: dashboard 
builders, ServiceMap3D, 
MicroApplications

DISIT lab, PISA, Febbraio 2018
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DISIT DataGate
• To load new data into Km4City 

model in short time .. 

• Upload your CSV, XLS, XLSX directly 
on our CKAN DataGate.

• DataGate allows you

– fastening the data ingestion, from 
your CKAN to our model

– formatting and improving your 
data, assisting you in the process

DISIT lab, PISA, Febbraio 2018

Your 
data

Your ckan

(a)

(b)

(a)

Data Gate 
Module

Data Gate 
Module

http://DataGate.disit.org

http://datagate.disit.org/
http://datagate.disit.org/
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http://www.km4city.org/wkt/
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https://arthur-e.github.io/Wicket/sandbox-
gmaps3.html

Loading Shapes and Paths for search

http://www.km4city.org/wkt/
https://arthur-e.github.io/Wicket/sandbox-gmaps3.html
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http://log.disit.org

DISIT lab, PISA, Febbraio 2018

Browsing the knowledge base 
Linked Open Graph
http://log.disit.org

http://log.disit.org/
http://log.disit.org/
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Querying the knowledge base  in SPARQL

http://log.disit.org/spqlquery/
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Scenarious vs SmartCity API
• Search data: by text, near, along, etc... 

– Resolving text to GPS and formal city nodes model

• Empowering the city users
• Access to event information 
• Supporting City Users in using Public Mobility
• Supporting City Users in using Private Mobility
• New Experience to access at Cultural and Touristic info
• New way to access at health services
• Access at Environmental information
• Profiled Suggestions to City Users
• Personal Assistant
• Sharing knowledge among cities 

DISIT lab, PISA, Febbraio 2018
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Thematic Data Domain Tuscany

• Street and geoinformation of the territory and 
details for routing, navigation, …

• Mobility and Transport: public and private, 
public transport, parking status, fuel 
stations prices, traffic sensors, etc.

• Culture and Tourism: POI, churches, 
museum, schools, university, theatres, 
events in Florence

• Environmental: pollution real time, 
weather forecast, etc.

• Social Media: twitter data
• Health: hospital, pharmacies, status 

of the first aid triage in major hospitals, …
• Alarms: civil protection alerts, 

hot areas, …
DISIT lab, PISA, Febbraio 2018
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Concepts of 
Services: 

Macro and 
subcathegory

DISIT lab, PISA, Febbraio 2018

20 Service Macro Classes

Service Class
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Access to Point of Interest information, POI
• POI: point of interest
• type: macro and subcategories
• Position: GPS, address, telephone, fax, email, URL, ..
• Description: textual, multilingual, with images, …
• Link to dbPedia, Linked Open Data
• Links to other services
• Real time data if any: sensors data, timeline, events, 

prices, opening time, rules of access, status of 
services, status of queue, etc..

• See transversal services on ServiceMap
– Regular and in test platform

DISIT lab, PISA, Febbraio 2018
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DISIT lab, PISA, Febbraio 2018
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General Text Search Features
• Search by text for POIs via

– Full text: description, title, macro and 
category name

– Filtering by macro-cat and subcategory

– Filtering on distance and geometric 
shape

• Search by text with assisted 
suggestion to get:

– Streets and civic numbers, or POI, 
locations

DISIT lab, PISA, Febbraio 2018
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Search by Shape and Distance

DISIT lab, PISA, Febbraio 2018

Around a point or POI

Inside a closed polyline Along a polyline

Inside an area 

Each request or search in the Km4City model 
can be referred to a point and a ray, to an area, 
to a polyline
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Main ServiceMap features
• Search: provides a set of different searches on MAP and LOG

• Save & Get API Call: saves the performed visual query to send via 
e-mail the Rest call to the developer

• Save & Get QueryID API Call: saves the performed visual queries 
and send via e-mail a Rest call with a simplified syntax referring to 
a QueryID and not reporting the complexity of the query. 

• Save & Get Embed Code: saves the visual query of the user in 
visually recall smart city elements on the map, and gives the 
HTML Iframe code for embedding the view on a third party web 
page; 
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Empowering City Users
• Allow city users to

– provide comments, images and scores 
associated with a certain Service (or place, 
via GPS)

– Get list of last contributions of the same kind 
provided by other users

• They can be:
– used as feedbacks
– moderated by a back office personnel
– ..

• In the future () connection with a more 
powerful server based on 311 standard 
would be possible
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Access to Event information
• Getting Traffic Events 
• Getting Critical Events
• Getting Events in the city

– Theater, museum, show, sport, etc. 
– Getting Event details

• Event kind, and thus ordering
• in the day, week, and month
• Location, and thus ordering, or selecting events 

per area, per residence
• General information
• Opening and cost (if any)
• Etc. 
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Mobility
• Public Transport, PT

– Getting tickets

– Getting bus stops, lines, and timelines for 
bus, train and tramline (GTFS, ETL, ..)

– Searching Services along a Pub. Transport 
line or closer to a stop

– Searching the closest bus stops

– searching for BUS stops via name

– real time delays of busses

– modal routing for Pub. Transport 
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Mobility• Private Transport

– Getting closer parking 
– Getting parking forecast
– Getting closer free space on parking 
– Getting fuel stations location and fuel product 

prices
– Getting bike sharing rack status
– Searching Services along a path or closer to a 

point or Service as Hotel, Restaurants, square, 
etc.

– Getting closer cycling paths
– Recharging stations: location and status 
– Getting traffic information 
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Private Mobility: routing 
and navigation paths
• To get the path from two 

points/POIs:
– Shortest for pedestrian 

–Quietest for pedestrian

– Shortest for private vehicles 

• Search for POIs along the 
identified Path!

• http://www.disit.org/ServiceMap
DISIT lab, PISA, Febbraio 2018
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info

• Getting location and description of Point of 
Interests, POIs: culture and tourism first
– Location, images, phone, URL, etc.

– Get image, video, audio, … 

• Search for POIs in areas and closer

• Get routing to reach location or POI by 
walking downtown
– searching Services along the path

• Search for location, full text assisted

• Leave a score, take a picture, etc..
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New way to access at health 
services

• Searching for pharmacies and 
hospitals

• Getting the closest hospital first 
aid locations and status

• Getting real time updated 
information about the first aid 
status of major hospitals (triage)
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Access at Environmental 
information

• Getting weather forecast for the next hours 
and days

• Getting alert information from Civil 
protection

• Getting air quality status

• Getting pollination status

• getting actual weather status: 
temperature, humidity, pressure, rain level, 

• etc. 
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Profiled Suggestions to City Users
• Personalized suggestions

– The server provide suggestions in the user 
context (location and time) arranged in a 
number of categories 

• Culture, mobility, food and drink, etc. 

• Alerts: civil protection, city council, twitter data, etc. 

– The city user may reject some of them,  thus 
the suggestion engine learns about preferred 
topics and category
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Profiled Engagements to City 
Users• The user are profiled to learn habits:

– Personal POI and paths
– Mobility habits

• Information and engagements sent to the city 
users are programmed according to the user 
evolution to:
– Stimulate virtuous habits
– More sustainable habits
– More healthy habits, etc. 
– Get feedbacks
– Provide bonus and prices, …..
– Send alerts, ….
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• Dashbaord Builder: https://dashboard.km4city.org/ - User Manual to download: 
https://www.disit.org/7074

• ServiceMap: https://servicemap.km4city.org
• ServiceMap3D: https://www.disit.org/servicemap3d/
• Km4City WebApp: https://www.km4city.org/webapp/
• App Development Kit Tutorial: http://www.disit.org/6977
• Advanced Smart City API: http://www.disit.org/6991
• Km4City Ontology download: http://www.disit.org/6506
• Km4City ontology SVG: http://www.km4city.org/img/Km4City-v1-6-4.svg
• Tutorial for App developers: http://www.disit.org/7044
• Linked Open Graph and FLINT, SPARQL: LOG: http://log.disit.org/service/
• Guida e strumenti: Programmazione ETL per Data Warehouse: http://www.disit.org/6690
• GitHub: https://github.com/disit
• Twitter Vigilance su Pisa: 

http://www.disit.org/tv/index.php?p=chart_singlechannel&dashboard=&canale=Pisa
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Magari siete interessati a lavorare al DISIT
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