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Research goal

Long	term	goal	
•  Compare	data	related	to	the	same	city	but	obtained	from	heterogeneous	

sources.	Do	they	provide	the	same	‘picture’	of	the	city?	
	
•  Can	we	update	a	dataset	(expensive	and	@me	consuming,		updated	once	every	

5/10	years)	with	another	dataset	(cheaper	and	always	up	to	date)?		

	
Presenta.on	target	
•  Comparison	of	two	heterogeneous	datasets	referring	to	the	same	city	(Milan)	to	

discover	if	they	have	any	intrinsic	correla@on	
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Datasets available

•  	Telecom	(phone	ac@vity	data)	provided	for	their	“Big	Data	Challenge”	
•  Milan	+	surroundings	
•  Nov-dic	2013	
•  Grid	of	10.000	cells		
•  Ac@vity	recorded	every	ten	minutes	
•  A	footprint	for	each	cell	

Analysis	performed	using	data	in	their	original	format	(GeoJSON,	csv)	and	serializa@on	in	RDF	
format	at	the	end	of	the	analysis.	

•  ISTAT	-	Italian	Na@onal	Sta@s@cal	Ins@tute			
•  demographic	data	of	2011	and	2001	
•  divided	by	sex,	age	and	na@onality	
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Datasets available – different spa(al granularity

ISTAT	–	50	surrounding	towns	+	9	
internal	Milano	districts	

Telecom	–	grid	of	10.000	cells	(250	
x	250	m	each)	

Pre-processing	of	
data	required.	

	
Mapping	of	

Telecom	data	into	
municipality	
granularity.		
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Methodology of analysis 

Goal	of	analysis:	do	the	two	datasets	have	the	same	intrinsic	meaning?	
	
Unsupervised	clustering	to	group	data	in	each	dataset:	
•  k-means	(euclidean	distance)	
•  Adap@ve	k-means	(cosine	distance)	
	
Comparison	of	the	two	clustering	results	to	find	correla@on	between	the	two	datasets.	
	
Valida.on	of	the	comparison:	
•  Rand	Index	
•  Kappa	Index	
(the	closer	to	1	the	index	is,	the	stronger	the	correla@on	between	the	data	clusterings)	
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Experiments- Telecom vs ISTAT (range on total poula(on)

Telecom	-		Kmeans	6	classes	

Rand	
Index	

Kappa	
Index	

0,23	 0,23	

ISTAT	2011	-		range	6	classes	

Only	par@al		
correla@on	

Try	to	add	
informa@on	to	total	
popula@on	(feature	

vector	with	
distribu@on	of	

popula@n	divided	by	
sex,	age	and	
na@onality)	
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Experiments - Telecom vs ISTAT (2011 fine-grained popula(on)

Telecom	-		Kmeans	4	classes	

Rand	
Index	

Kappa	
Index	

0,77	 0,81	

ISTAT	2011	–	Kmeans	4	classes	

Good	correla@on	

Try	to	add	historical	
informa@on	(2001	

datasets).		
Does	adding	

temporal	dynamic	
improve	corrrela@on?	
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Telecom	-		Kmeans	4	classes	

Rand	
Index	

Kappa	
Index	

0,77	 0,81	

ISTAT	2011	+	2001	–	Kmeans	4	classes	

Good	correla@on.	
The	same	as	the	
previous	test.	

Experiments- Telecom vs ISTAT (2011+2001 fine-grained popula(on)
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Clustering results serializa(on

Results	of	
clustering		
analysis	

Geographic	format	

RDF	format	

Geo	+	RDF	format	

GeoJSON	file		

RDF	Data	Cube	vocabulary	(adding	in	the	
Observa@on	defini@on	concepts	of	clustering	
algo	and	cluster	number)			

Enrich	GeoJSON	with	power	of	
JSON-LD	->		‘’GeoJSON-LD’’	
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‘’GeoJSON-LD’’
‘’GeoJSON-LD’’	is	obtained	by	adding	the	‘@context’	prefix	to	the	GeoJSON	file.	
The	prefix	specify	how	to	interpret	GeoJSON	tags	as	RDF	resources	

GeoJSON	file	@context	prefix	
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‘’GeoJSON-LD’’ pros and cons
Correct	interpreta@on	of	the	geographic	informa@on	
in	the	GeoJSON-LD	file	

Problems	in	the	interpreta@on	of	the	RDF	informa@on.	

‘’GeoJSON-LD’’	does	not	interpret	correctly	a	lists	of	lists	
(polygon	coordinates	representa@on)	

GeoJSON-LD	is	correctly	interpreted	as	GeoJSON	by	
GIS		

RDF	serializa@on	

GeoJSON	list	of	lists	
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Conclusion and future works

•  Iden@fica@on	of	a	correla@on	between	phone	ac@vity	data	and	
demographic	informa@on		
•  Further	tests	using	different	datasets	(land	use,	Point	of	interests)	
•  Find	efficient	method	for	handling	the	different	granularity	levels	of	the	
datasets	
•  Method	for	handling	temporal	aspect	of	phone	ac@vity	data	(we	lost	
temporal	informa@on	during	clustering	process)	

	

•  Find	a	method	to	overcome	‘’GeoJSON-LD’’	serializa@on	problem		

Seman@c	Sta@s@cs	-	ISWC	2014	-	Riva	del	Garda,	Italy	 12	



Thank you! Any ques(on? 
 

Further details at: h[p://swa.cefriel.it/geo/ 


Irene	Celino	and	Gloria	Re	Calegari		
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