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About the research 
•  This	study	aims	to	address	language	barrier	issues	for	Chinese	cultural	heritage	
resources	in	Linked	Open	Data,	based	on	a	project	wining	the	Shanghai	Library	
Open	Data	Compe66on	in	2016.	

•  Background	of	this	research:	Language	barrier	in	the	LOD	cloud	
•  Methods	for	Cross-Lingual	Data/Ontology	Matching,	in	cultural	heritage	domain	
•  Case	study	on	Chinese	Genealogical	Linked	Data	



A Cross-Lingual IR Scenario 

A	people	from	the	US	wants	to	know	the	history	of	a	Chinese	surname	
"Liu",	genealogy	(family	books)	of	this	Surname,	the	Chinese	character,	
stroke	of	the	character,	and	he	tries	to	search	it	online.	He	is	not	very	
familiar	with	Chinese.	What	would	he	do?		
	
What	is	special	here?	
	
	 Cultural	specific	informa6on 

Mul6ple	type	of	informa6on	

A	Cross-Lingual	searching	in	the	LOD	Cloud?	



Linked	Open	Data	(LOD)	
Cloud	in	2017 

"Linking	Open	Data	cloud	
diagram	2017,	by	Andrejs	
Abele,	John	P.	McCrae,	
Paul	Buitelaar,	Anja	
Jentzsch	and	Richard	
Cyganiak.	h]p://lod-
cloud.net/" 



Towards a Mul;-lingual Linked Open Data (LOD)?


•  Low	mul6-linguality:	(Gómez-Pérez	et	al.,	2012)	
•  Most	of	LOD	data	are	in	English	(around	85%	of	all	tagged	literals).	
•  Monolingual	dataset	78.9%.	
•  Mul6lingual	datasets	doubled	during	2012.	

•  The	increasing	amount	of	non-English	monolingual	data	are	forming	
“islands”	in	the	LOD	cloud.	



Addressing the Language barrier in the LOD Cloud


Research	Ques6on:	
	
•  1	How	to	link	Chinese	LOD	data	to	English	described	LOD	data	to	
prevent	“island”?	

	
•  2	Any	prac6ce	in	the	cultural	heritage	domain	and	how	to	enable	
cross-lingual	access	of	cultural	heritage	data?	



A	proposed	 architecture	 of	 a	mul5lingual	Web	 of	Data	 by	Gracia	 et	 al.	
(Image	from	Gracia	et	al.	2012)	

Enrichment	of	Cross-
Lingual	Informa6on	
from	the	micro-level	
perspec6ve 

Macro-level 

Micro-level 



Realizing a Mul;-lingual Web of Data 

• A	macro-level	perspec6ve:		
•  (semi-)	automa6c	services	and	models	built	on	top	of	the	LOD	
infrastructure	to	enable	mul6-lingual	data	genera6on,	
representa6on	and	cross-lingual	access.	

• A	micro-level	perspec6ve:	a	layer	of	addi6onal	informa6on,	
• mul6lingual	linguis6c	informa6on		
• mul6lingual	mapping	between	ontologies/vocabularies		
• mul6lingual	mapping	between	instances/data	



Methods for Cross-lingual Ontology/Data Matching


•  1.	Transla6on:		
•  Machine	Transla6on	for	ontology	matching	(Trojahn	et	al.	2008)	
•  Manual	Transla6on	

•  2.	Ontology	Alignment	and	Instance	Linking	
•  Natural	Language	Processing	and	Machine	Learning:	for	large	alignment	of	
data	and	vocabularies	(Ngai,	Carpuat,	&	Fung,	2002;	Wang	et	al.,	2013)	

•  String	matching	to	linking	to	a	mul6-lingual	source	(to	Wikipedia	in	Damova	et	al.,	
2014).		

•  3.	Crowdsourcing:	users’	power	(e.g.	Dbpedia)	



Cross-lingual cultural heritage informa;on


• Direc6on	1：on	the	vocabulary	level	
•  Manual	transla6on	to	align	a	Chinese	museum	controlled	vocabulary	to	a	US	art	controlled	
vocabulary,	AAT	(Chen	&	Chen,	2012)	

• Direc6on	2：on	the	en6ty/data	level	
•  Manual	transla6on	of	metadata	of	Chinese	pain6ng	resources	to	English	(Matusiak	et	al.,	
2015)	

For	Linked	Open	Data:	MOLTO	(Damova	et	al.,	2014)	and	Europeana	(S6ller	et	
al.,	2014)	

•  Concerning	the	both	direc6ons	on	a	large	scale,	manual	+	machine.	
•  The	Europeana	project	has	a	structured	approach	with	thorough	valida6on.	
•  Among	European	languages.	



Enrichment of C-L informa;on on Chinese 
Genealogical Data 
• Chinese	Genealogical	Data	from	Shanghai	Library	

•  Published	as	Linked	Data	
•  Almost	Mono-Lingual	
	
	

•  Method:		
Match	to	mul6-lingual	data	in	LOD 



Shanghai	Library	Genealogical	Knowledge	Service	Plaoorm	Beta.	h]p://jp.library.sh.cn/jp/home/index 



400	most	popular	modern		
Surnames	[1]				=			Characters	

Number	of	
ancestors	in	
family	books	
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family	
books	

Family	
books	

Year	of	
compila5on	

Place	of	compila5on	

Chinese	character	
Pinyin	or	English	
transla5on	

Stroke	of	a	Chinese	
character	(gif	image)	

Meaning	of	a	
character	(in	English)	

Introduc5on	
of	a	surname	
(in	English)	

Origin	of	a	surname	
(in	English)	

Historical	and	modern	
notable	people	(in	English)	

Address		
(in	English)	

Loca5on		
(in	English)	

Other	metadata	
(notes,	number	of	
copys)	

Original vs. Enriched Informa;on


[1]	Yida,	Yuan	&	Jiaru,	Qiu.	(2013).	Zhong	guo	si	bai	da	xing.	Nan	chang:	Jiang	xi	ren	min	chu	ban	she.	

Note:	Red	part	contains	
informa5on	not	
included	in	the	
Shanghai	Lib	Open	Data.	
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Notes:	
	
1)	“L”	means	RDF	
Literal		
2)	“@”	with	
language	tag:	@chs	
Chinese	Simplified;	
@en	English	
3)	Fields	that	are	not	
marked	with	L	are	
RDF	URI	References	

Cross-lingual Data linking 



Consuming linked data for enriching Cross-lingual data


•  1	Enriching	surname	culture	informa6on	–	Querying	RDF	using	SPARQL	
•  Using	DBpedia	SPARQL	Endpoint	
•  Using	DBpedia	Data	Dump	
•  Human	filtering	

•  2	Enriching	character	related	informa6on	–	Through	Wik6onary	URLs	
•  Wik6onary	API	(access	limit)	
•  Wik6onary	SPARQL	Endpoint	(access	limit)	
•  Construct	URLs	

•  3	Matching	Genealogical	Names	to	GeoNames	–	Using	API	interface	
•  GeoNames	API	



Enriching surname culture informa;on – Querying 
RDF using SPARQL

•  Dbpedia的SPARQL	Endpoint:		
h]ps://dbpedia.org/sparql	

•  Data	dump	available	

•  Human	filtering	



Matching Genealogical Names to GeoNames – 
Using API interface

•  API	for	searching	GeoNames： 
h]p://www.geonames.org/export/geonames-
search.html	

•  Obtain	GeoNames	data	of	Hu	Xian	of	City	Xi’an	in	
Province	Shanxi	in	China,	which	is	the	place	
where	the	family	book	“Duan	Shi	Shi	Xi”	is	
compiled	on	1731.	

•  h]p://api.geonames.org/searchJSON?
name_equals=%E6%88%B7%E5%8E
%BF&featureCode=ADM3&country=CN&maxRo
ws=10&username=XXX	

					(replace	XXX	to	your	GeoNames	username)	

返回结果：	
{	
				"totalResultsCount":	1,	
				"geonames":	[	
								{	
												"adminCode1":	"26",	
												"lng":	"108.58764",	
												"geonameId":	1806562,	
												"toponymName":	"Hu	Xian",	
												"countryId":	"1814991",	
												"fcl":	"A",	
												"popula6on":	556377,	
												"countryCode":	"CN",	
												"name":	"Hu	Xian",	
												"fclName":	"country,	state,	region,...",	
												"countryName":	"China",	
												"fcodeName":	"third-order	administra6ve	division",	
												"adminName1":	"Shaanxi",	
												"lat":	"33.99969",	
												"fcode":	"ADM3"	
								}	
				]	
}	



Enriching character related informa;on – Through 
Wik;onary URLs


•  Construct	a	corresponding	URL		
from	a	Chinese	Character	

h]ps://en.wik6onary.org/wiki/%E5%88%98	
	







Display	of	levels	of	geographical	data	in	a	
mobile	App.	
	
Matching	GeoNames	data	to	the	genealogy	
compila6on	places.	
	
The	English	part	(marked	by	red	boxes)	are	the	
enrichment	informa6on	a~er	data	matching.	
	







Data Valida;on and Sta;s;cs

Surname	 Pinyin	

(Shanghai	
Lib)	

E n g l i s h	
N a m e 	 i n	
Wikipedia		

Wikipedia	URL	 Notes	

房	 fang	 pang	 h]p://en.wikipedia.org/
wiki/Pang_(surname)	

Both	 applicable	 in	
different	situa6ons	

柏	 bai	 bo	 h]p://en.wikipedia.org/
wiki/Bo_(Chinese_surname)	

Should	be	“bo”	

区	 qu	 ou	 h]p://en.wikipedia.org/
wiki/Ou_(surname)	

Should	be	“ou”	

强	 qiang	 jiang	 h]p://en.wikipedia.org/
wiki/Jiang_(surname)	

Should	be	“jiang”	

危	 wei	 ngai	 h]p://en.wikipedia.org/
wiki/Ngai_(surname)	

Both	 applica6on:	
“ngai”	is	Cantonese	

Data	comprehensiveness	Data	Conflicts	between	Shanghai	Library	Dataset	and	Wikipedia		

Venn	diagram	for	400	modern	
surnames,	Shanghai	Lib	dataset	(608	
surnames)	and	English	Wikipedia		

284 

93 
11 

12 



Conclusion & Future Studies


• Conclusion:	Through	consuming	the	LOD	data,	it	is	viable	to	enrich	
cross-lingual	informa6on	for	cultural	heritage	data.	

• Deeper	informa6on	extrac6on	and	mapping	of	C-L	Data	
•  extract	the	unstructured	informa1on	from	Wikipedia,	e.g.	notable	people	
linked	to	a	surname,	and	match	them	with	the	people	in	Family	Books?	

	

• Representa6on	of	enriched	C-L	Data	
•  represent	the	enriched	mul1-lingual	informa1on	as	RDF	triples	accurately	to	
the	Shanghai	Library	Genealogical	Data?	
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Android	App	file	download:	
h]p://pcrc.library.sh.cn/zt/opendata/apk/Learn%20Chinese
%20Surnames%20.apk	
	
Shanghai	Library	Open	Data	Comp	2017.	
h]p://pcrc.library.sh.cn/zt/opendata/2017/	[page	in	Chinese]	
	


