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DIGITAL LITTLE 
THUMBLINGS

Every year, each person 
leaves behind more than 
5 GB of digital 
breadcrumbs.





VOLUME, VELOCITY, VARIETY, 
VERACITY



CDR DATA



SOCIAL NETWORKS
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GPS VEHICLE TRACKS

GPS fixes collected/sent by onboard navigation devices & 
“black boxes”

Typical sampling rate: 30-60 secs

Typical localization error: 5-10 m

Ide;Time;Lat;Lon;Height;Course;Speed;PDOP;State;NSat
…
8;22/03/07 08:51:52;50.777132;7.205580; 67.6;345.4;21.817;3.8;1808;4
8;22/03/07 08:51:56;50.777352;7.205435; 68.4;35.6;14.223;3.8;1808;4
8;22/03/07 08:51:59;50.777415;7.205543; 68.3;112.7;25.298;3.8;1808;4
8;22/03/07 08:52:03;50.777317;7.205877; 68.8;119.8;32.447;3.8;1808;4
8;22/03/07 08:52:06;50.777185;7.206202; 68.1;124.1;30.058;3.8;1808;4
8;22/03/07 08:52:09;50.777057;7.206522; 67.9;117.7;34.003;3.8;1808;4
8;22/03/07 08:52:12;50.776925;7.206858; 66.9;117.5;37.151;3.8;1808;4
8;22/03/07 08:52:15;50.776813;7.207263; 67.0;99.2;39.188;3.8;1808;4
8;22/03/07 08:52:18;50.776780;7.207745; 68.8;90.6;41.170;3.8;1808;4
8;22/03/07 08:52:21;50.776803;7.208262; 71.1;82.0;35.058;3.8;1808;4
8;22/03/07 08:52:24;50.776832;7.208682; 68.6;117.1;11.371;3.8;1808;4
…



GPS vehicle tracks



THE KDD PROCESS

http://www.rithme.eu/img/KDprocess.png
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Forecasts

DATA-TO-KNOWLEDGE LIFECYCLE



CRISP-DM MODEL
CROSS INDUSTRY STANDARD 
PROCESS FOR DATA MINING



UNDERSTANDING CITY USAGE



ECONOMICAL TRANSACTIONS

• E.g. personal shopping data
• Contain the history of 

purchases of the individual

• Not only how much she buys, 
but also what and when…



NOWCASTING GDP & WELL-BEING

Customers-Product and Sophistication

• Customers are sophisticated if they purchase 
sophisticated products.

• Products are sophisticated if they are bought by 
sophisticated customers. 

Relation between GDP and customers sophistication (left) and product purchased (right)



MOBILITY AS PROXY OF WELL-
BEING

Deprivation index



REFUGEE MIGRATION IN 
EUROPE

1 MILLION REFUGEES 
IN 2015 (source UNHCR) 



HUMAN GENETIC DISEASE 
NETWORKS


