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The Interoperability Problem in Cultural Heritage

• Trend: simultaneous access to different collections
                 The European Library, Memory of the Netherlands

• Problem: how to access seamlessly different collections?

• Traditional solution: using object metadata
                 For instance subjects coming from controlled vocabularies
                 But…



  

Interoperability Problems

• Different formats

• Different metadata schemas

• Different conceptual vocabularies



  

Interoperability Solutions?

• Different formats
      “We have a solution!”
        XML as a standard for data exchange

• Different metadata schemas
       “Something could be used…”
        Dublin Core for simple metadata publication & exchange

• Different conceptual vocabularies
        in concepts identical or similar meanings but different labels or names



  

What we have

Madonna

Virgin Mary



  

What we want

Madonna

Virgin Mary

With semantic web technique:Any 2 have identical or similar meanings
vocabularies will align.
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What is the Semantic Web?

• “The Semantic Web is a web of data”

• an evolving development of the World Wide Web

• making it possible for the web to "understand" and satisfy the  
   requests of people and machines to use the web content



  

SW Problem: The Web for Humans,But the Web for 
Computers?

                                                                                   • A city
                                                                                   

                                                                                   • A flag
                                                                                          

                                                                                        

                                                                                                         • The city’s location



  

The Semantic Web (1/2)

• Pointing at resources
              

              
              • What? Knowledge objects
                          everything that we may want to refer to
                          including documents, persons…
             

              • How? Uniform Resource Identifiers
                          HTTP URLs: http://www.few.vu.nl/~aisaac/
                          mailto:aisaac@few.vu.nl



  

The Semantic Web (2/2)

• Pointing at resources: URIs

• Creating structured assertions involving resources
           
              What?  Typed links between resources
              How? RDF (Resource Description Framework)
                           This means that Semantic Web data can merge and operate with
                           resources coming from different information spaces. 
              



  

Data in an RDF “Graph”

Each statement has a subject resource which is linked to an object resource via a property resource.

myVoc1:Article

rdf:type

http://ex.org/files/file1

myVoc1:defines

myVoc2:Amsterdam http://www.ned.nl/rep321
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SKOS (Simple Knowledge Organization System)

• SKOS offers building blocks to represent KOSs in RDF
       • Objects: C onc ept and C onc eptS cheme
       • Lexical properties (multilingual)
        prefLabel
        a ltLabel
       • Semantic relations
        broader, narrow er
        related
       • Notes
        s c opeN ote
        definition
       …



  

SKOS: Example
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The semantic interoperability problem

• There is no standard vocabulary

• We don’t really want it
         different vocabularies for different expertise
         domains, traditions, tasks



  

Vocabulary alignment
(a solution for ineroperability problem)

• Aim: finding semantic correspondences between vocabulary
   elements

• Doing it (semi-) automatically
                      Vocabularies are big (tens of thousands concepts)
                      They change



  

Automatic alignment techniques

• Lexical
     lexical materialisations of the concepts
     are compared to each other

• Structural
     

• Background knowledge
     rely on knowledge sources:external to the
application and the vocabularies being considered

• Extensional
     Object information 

brainLong tumor tumorLong



  

Extensional Statistical Alignment
• Object information A statistical techniques can be used to compare the sets of documents         
                                                              describe by vocabularies.A high degree of overlap between this sets will      
                                                              yield a high similarity between cooresponding concepts.

“Dutch
Literature”

Thesaurus 1

Collection
of books

Thesaurus 2

“Dutch”



  

Alignment: still have some disadvantages

• Current techniques are not reliable as unique source of knowledge
         
         Workflow would imply checking/completion by human
         
         Combination of techniques is required

• Alignment is a difficult research problem



  

Summary

Semantic Web techniques
       
       • Representation of collections and vocabularies
       • Alignment of vocabularies

can help solving Cultural Heritage problems
      
      • Semantic integration
      • Publication and access



  

Thanks!
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