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Interoperability: tearing down the walls between 
collections 
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�  Musea have increasingly nice websites      

�  But: most of them are driven by stand-alone collection databases 

�  Data is isolated, both syntactically and semantically 

�  If users can do cross-collection search, the individual collections become more 

valuable! 



The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may 
have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to 
delete the image and then insert it again.

e-culture.multimedian.nl 
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�  Part of the Dutch knowledge-economy project 
MultimediaN 

�  Partners: VU, CWI, UvA, DEN, ICN 

�  Artchive.com,  
Rijksmuseum Amsterdam, Dutch ethnology musea 
(Amsterdam, Leiden), National Library 
(Bibliopolis) 

•  The project ended in 2008 
�  Work continued in EuropeanaConnect 

context 



e-culture.multimedian.nl 
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�  Use Semantic Web techniques to facilitate 
interoperability between cultural heritage 
institutes 

�  Distributed collections, accessible through Web 

�  (Re)Use distributed background knowledge for 
search and linking of resources 

�  Use (Semantic Web) Standards 

�  Multilinguality  



The Web:  
“open” documents and links 

5 URL URL Web link 

Doc 1 Doc 2 



The Semantic Web:  
“open” data and links 

6 URL URL Web link 

Painter 
“Henri Matisse” 

Getty ULAN 

creator 

Dublin Core 

Painting 
“Green Stripe (Mme Matisse)” 
Royal Museum of Fine Arts, Copenhagen  
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Levels of interoperability  
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�  Syntactic interoperability 
�  using data formats that you can share 
� XML family is the preferred option 

�  Semantic interoperability 
� How to share meaning / concepts 
� Technology for finding and representing semantic links 
� RDF(S) / OWL 
�  Shared vocabularies 



Principle 1: semantic annotation 
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�  Description of web 
objects with “concepts” 
from a shared vocabulary 



RDF(S)/OWL 
�  Semantic Web standard for modelling of knowledge 
�  Triples (Subject, Relation, Object) 
�  URIs  

�  Namespaces (Who says what) 

�  <mus1:Painting001, vra:title, “the Scream”> 

�  RDFS adds classes, instances etc. 

�  OWL adds logic  
10 

Mus1: Painting001 
vra: title 

“The Scream” 



Labeled Graph 
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Mus1: Painting001 vra: title 

“The Scream” 

Ulan:Munch, Edvard 
vra: creator 

TGN:Norway 

TGN:Oslo 

TGN: partof 

Ulan:died_in 

Ulan:Thaulow, Fritz   

Ulan:student of 

glink: has_style 

AAT: Art Nouveau 

“Art Nouveau”@en 
“Jugendstil”@de 

skos:label skos:label 



Principle 2: semantic search 
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�  Search for objects which are linked 
via concepts (semantic link) 

�  Use the type of semantic link to 
provide meaningful presentation of 
the search results 

Paris 

Montmartre 

PartOf 

Query 
“Paris” 



Term disambiguation is key issue in semantic 
search 
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�  Post-query 

� Sort search results based on different meanings of the 
search term 

� Mimics Google-type search 

�  Pre-query 

� Ask user to disambiguate by displaying list of possible 
meanings 

� Interface is more complex, but more search 
functionality can be offered 



Principle 3:  
vocabulary alignment 
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“Tokugawa” 

SVCN period 
  Edo 

SVCN is local in-house  
ethnology thesaurus 

AAT style/period 
  Edo (Japanese period)  
  Tokugawa 

AAT is Getty’s  
Art & Architecture Thesaurus 



The myth of a unified vocabulary 
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�  In large virtual collections there are always multiple 
vocabularies  
�  In multiple languages 

�  Every vocabulary has its own perspective 
� You can’t just merge them  

�  But you can use vocabularies jointly by defining a limited 
set of links 
�  “Vocabulary alignment” 

�  It is surprising what you can do with just a few links 



From metadata to semantic metadata 
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Metadata 

<record> 
 <title>Delftse Bijbel</title> 
 <date>1477</date> 
</record> 
<record> 
  title>Nog een bijbel</title> 
 <date>1500</date> 
</record> 

Int. Thesaurus 

- Europa 
  NT Nederland 
   NT Noord-Holland 
   NT Zuid-Holland 
     NT Delft 
     NT ‘s Gravenhage 
            UF Den Haag 

Ext. Thesaurus 

-World 
 - Europe 
  - The Hague 
  - Delft 

3. Map to in-house  
(implicit) thesaurus 

1. Convert to RDF 2. Convert to RDF 

RDF CONVERSION TOOLS (XMLRDF) 

ALIGNMENT TOOLS (AMALGAME) 

4. Align thesauri 



Amalgame Alignment platform 
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Other enrichments 
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�  Learning relations between art styles in AAT and artists in 
ULAN through Information Extraction of art historic texts 
�  “Who are Impressionist painters?” 



Example textual annotation 
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Resulting semantic annotation  
 (rendered as HTML with RDFa) 
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Search, Show and Annotate 
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� Multiple search/browse/result interfaces 
� Google-like 
�  Local view 
� Map 
� Graph display 
�  Facet browser 

�  Split up data based on attribute-values 
�  Multiple criteria 

� Annotation Interface 
� Use of semantic autocompletion 
�  Experts  
�  Laypeople? 



Architecture of the Demonstrator 
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�  Open Web standards 
�  XML, XHTML, SVG, RDF/OWL 

�  ClioPatria Semantic Web server 
�  Based on SWI-Prolog 
�  SPARQL interface, RDF/OWL partial reasoning 

�  AJAX for rich Web client interaction 
�  Semantic keyword suggestion 
�  Dynamic tree browser for structured taxonomies 

�  Use of web-services 
�   Google Maps 



Wrapping up + Perspectives 
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�  Basic Semantic Web technology is ready for deployment 
�  2006 Semantic Web Challenge: 1st prize 
�  Other instances of ClioPatria have been deployed  

 Europeana, Amsterdam Museum, Linked Open Piracy 

�  Web 2.0 facilities fit well: 
�  Involving community experts in annotation 
�  Personalization, myArt 

�  Search / Scaling issues 
�  More links, more data, more metadata 

�  Social barriers have to be overcome! 
�  “open door” policy 
�  Involvement of general public => issues of “quality” 



Demo time 


