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• Plenty of digital 
breadcrumbs behind us 

• La Vita Nova, e-
magazine de Il Sole 24 
Ore 

• Fosca Giannotti, Dino 
Pedreschi 

• Dicembre 2012 

• Everyone is becoming a 
«statistical entity» 

Siamo tutti pollicini digitali 



Shopping patterns & lifestyle 

Desires, opinions, sentiments 

Relationships & social ties 

Movements 

Big data “proxies” of social life 







GSM data: CDR – call detail records   



Understanding human mobility 
@ KDD LAB (Unipi + ISTI-CNR) 



A12 Sud 

Cascina 

Marina di Pisa/Tirrenia 
Lucca 



Mobility atlas of many cities 



Mobility Atlas of a town 

 



 



Discover the borders of mobility 



Mirco Nanni, Roberto Trasarti, et al.:  
MP4-A Project: Mobility Planning for Africa. “Data for Development” Orange challenge, 2013 

Estimate O-D matrix from phone data 



proactive car pooling  



Car Pooling 

Carpooling 

Network 

Carpooling Communities 

Trajectory matching 



Carpooling potential 

PISA 

16467 users, 357137 trips 

20% are systematic trips 

40% of them are matching trips 

142.740.060 saved Kms 

 

 

FIRENZE 

34864 users, 1040872 trips 

9% are systematic trips 

58% of them are matching trips 

220.802.240 saved Kms 
 



Electrifiability 



Electrifiability 

In Pisa 90.5% of daily trips 
are electrifiable:  
562.061 km electrificable 

In Tuscany 75% 
users have a daily 
mobility covered at 
100% by an 
electrical car (home 
charging only) 



City users Sociometer 



Mobile phone socio-meter 
 

Analyze individual call habits to 
recognize profiles 

 

–Resident 

–Commuters 

–Visitors/Tourists 

 



City user profile quantification 

Resident profile 

Commuter profile 

Visitor profile 



Monitoring big events 
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Presenze 

Presence of Visitors GSM - Pisa -  Historical 
Center 

Presenze Internet Festival Presenza media settimanale 
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Presenze 

Presence of Visitors GSM - Lucca Comics 2012 

Presenze Comics 2012 Presenza media settimanale 



Enabling technologies  
for Big Data analytics 



M-Atlas 
An analytic platform to extract, store, combine different kinds 
of models to build mobility knowledge discovery processes. 

One of best EU-FET results, 
invited for exhibition at 
Strasburg Parliament 

WIND, ORANGE, 
GOUDAPPEL, Skype, 

OCTOTelematics, 
Telecom Italia, 

Toyota, ENEL, ISTAT 
 IBM, Local 

administrations  



Privacy-by-Design in Big Data Analytics 

Anonymization 

Service Provider 
Mining and  

Analytical Engine 

Anonymization is not trivial 
 
 

    De-identification is not enough 



Text annotation and scalable analytics 
@ ACUBE LAB (Unipi) 



 

“Diego Maradona won against Mexico” 

 

 

Find mentions and annotate them  
with topics drawn from a catalog 

Ex-Argentina’s player 

Mexico’s football team 

Topic-based annotation 

Wikipedia! 

anchors 

articles 



Wikipedia is a rich source of instances 



 

“Diego Maradona won against Mexico” 

 

 •Ex-Argentina’s coach 
•His nephew 
•Maradona Stadium 
•Maradona Movie 
•… 

•Mexico nation 
•Mexico state 
•Mexico football team 
•Mexico baseball team 
•… 

Don’t annotate! 

Why is it a difficult problem? 



 



Less links 

More links 



Clustering appl. 
ACM WSDM 2012 

Classification appl. 
ECIR 2012 

Original paper: 
IEEE Software 2012 

Details on... 

http://acube.di.unipi.it/tagme 

Regional project with: 

http://acube.di.unipi.it/tagme
http://acube.di.unipi.it/tagme


 



1 ottobre 2013 
Analisi di Reti Sociali. Aprile-Maggio 

2011 
34 
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• Nodes    users, entities (~ 1 bil) 

• Edges explicit = friend, follower… (~ 10 bil)    

• Edges implicit = similarity, click… (» 100 bil) 

• Textual Data = post, tweet, news… (> Ptb) 



New searching algorithms 

36 

The goal is:  
• Minimize the occupied space 
• Maximize the substring-search throughput 

2003 

We were the first to show  
how to search bzip-ed data 

> 600 citations 

Under US-patenting 

2007 
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Collaborations 

4 submitted US patents: Yahoo and NY Univ. 

2 accepted US patents: Rutgers Univ. and AT&T-Lucent 
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