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What is a Vocabulary? 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What is a Controlled Vocabulary? 

A set of terms with: 
–  Label 
–  Synonyms 

–  Defini>on 
–  Rela>onships to other 
terms: 

•  Broader term 
•  Narrower term 

•  Related term 

Example: 
–  Spiral galaxy 
–  Spiral nebula 
–  A galaxy having a spiral 
structure 

–  Rela>onships: 
•  BT: Galaxy 
•  NT: Barred spiral galaxy 
•  RT: Spiral arm 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Why do we need vocabularies? 

•  Limit and define terminology 
•  Improve search  

– Retrieve papers from ADS using keywords 
•  All papers about “Binary eclipsing stars” 

– Process all VOEvents about “supernovae” 
•  Should also process “1a supernovae” 

– Loca>ng relevant resources in the registry/VizieR 
•  Removes ambiguity 
•  Improves precision 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Analysis of Registry Keywords 

Problems: 
–  Plural/singular 
–  Case 
–  Abbrevia>ons 
–  Different tags 

Thanks to Sébas>en Derriere 
for this data. 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75 Star  
52 Galaxy  
37 Stars  
36 Galaxies  
16 AGN  
12 Cluster of 

Galaxies  
12 Nebulae  
11 Planets  
10 GRB  
10 Globular 

Clusters  
8 Star Cluster  
7 Nebula  
6 Variable stars  
5 Hot stars  

5 Pulsar  
4 supernova  
3 Clusters of 

Galaxies  
3 Infrared:stars  
3 Quasars: general  
3 Supernova  
3 White dwarfs  
3 galaxies  
2 Comets  
2 Cool stars  
2 Extragalac>c 

Source  
2 Extragalac>c 

objects  
2 Infrared: stars  

2 Interstellar 
medium  

2 QSO  
2 QSOs  
2 SNR  
2 Variable Star  
2 White Dwarf  
2 clusters of 

galaxies  
2 stars  
1 Asteroids  
1 BL Lac  
1 Be/X‐ray binary 

stars  
1 Binary stars  
... 



Common Vocabulary Format 

Requirements: 
–  Provide term iden>fiers  

•  Unambiguous tagging 

–  Capture seman>c 
rela>onships 

•  Poly‐hierarchy structure 

– Machine processable 
•  Allows inter‐operability 
•  “Machine intelligence” 

–  Avoids problems of: 
•  Spelling 
•  Case 
•  Plurality problems 

•  Tags 

–  Automated reasoning: 
•  Interested in all “Supernova” 
•  Items tagged as “1a Supernova” 
also returned 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SKOS 

– W3C standard for sharing vocabularies 
– Based on RDF 

•  Seman>c model for describing resources 
– Provides URI for each term 
– Captures proper>es of terms 
– Encodes rela>onships between terms 

•  Enables automated reasoning 
•  Standard serialisa>ons 
•  “Looser” seman>cs than OWL 

– Adopted by IVOA Vocabularies standard 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Example SKOS Vocabulary Term 

Example 
“Spiral galaxy” 

“Spiral nebula” 

“A galaxy having a spiral structure” 
Rela>onships: 

   BT: “Galaxy” 
   NT: “Barred spiral galaxy” 

   RT: “Spiral arm” 

#spiralGalaxy a concept; 
  prefLabel “Spiral galaxy”@en; 

  altLabel “Spiral nebula”@en; 

  defini>on “A galaxy having a  
       spiral structure”@en; 

  broader #galaxy; 

  narrower #barredSpiralGalaxy; 
  related #spiralArm . 

In turtle nota>on 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Terminology Aside 

•  Folksonomies 
–  Keyword tags, freely chosen – e.g. VizieR subjects 

•  Vocabulary 
–  Controlled list of words with defini>ons 

•  Taxonomy 
–  Rela>onships: Broader/Narrower/Related 

•  Thesaurus 
–  Synonyms, antonyms, see also 

•  Ontology 
–  Formal specifica>on of a shared conceptualisa>on – OWL 

“Vocabulary” used in IVOA to cover  
           vocabularies, taxonomies, and thesauri. 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Exis>ng Astronomical Vocabularies 

•  Journal Keywords 
–  Developed for tagging 
papers 

–  311 terms 
–  Ac>vely used 

•  Astronomy Visualiza>on 
Metadata (AVM) 
–  Tagging images 
–  217 terms 
–  Ac>vely used 

•  IAU Thesaurus 
–  Developed for libraries in 
1993 

–  2,551 terms 
–  Never really used 

•  Unified Content Descriptor 
(UCD) 
–  Tagging resource data 
–  473 terms 
–  Ac>vely used 

Published as SKOS vocabularies by the IVOA 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Inter‐operable Vocabularies 

Which vocabulary should I use? 

•  Closest match to your 
needs 

•  Relate vocabulary terms 
using mappings 
–  Part of the SKOS standard 
–  One mapping file per pair 
of vocabularies 

–  Chains of mappings 
•  A  B  C 
•  A   C 

Inter‐vocabulary mappings 

– Broad match: more general 
term 

– Narrow match: more 
specific term 

– Related match: associated 
term 

–  Exact match: equivalent 
term 

–  Close match: similar but not 
equivalent term 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Mapping Editor 



Pupng it all together 

•  Use vocabulary concepts for 
–  Tagging (using URI) 

•  Resources in the registry 
•  VOEvent packets 

–  Searching by vocabulary concept 
•  User keyword search converted to vocabulary URI 

•  Provides seman>c advantages 
–  Reasoning about terms 

•  Rela>onships 
•  Mappings 

•  Requires mechanism to convert string to concept 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Vocabulary Explorer 

•  Search and browse 
vocabularies 
–  Configure 
•  Vocabularies 
•  Mappings 

•  Based on Informa>on 
Retrieval techniques 
•  Matching mechanisms 
•  Ranking results 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Vocabulary Explorer Screenshot 



Vocabulary Explorer Screenshot 



Vocabulary Explorer Screenshot 



Vocabulary Explorer Screenshot 



Conclusions 
•  Vocabularies improve search 

–  Remove ambiguity 
–  Increase precision and recall 
–  Enable  

•  Reasoning about relevance 
•  Faceted browsing 

•  Provided tools for working with vocabularies 
–  Reliable search from keyword string to vocabulary term 
–  Explora>on of vocabularies 
– Mapping terms across vocabularies 

Future Work 
–  Provide a string to concept transforma>on service 
–  Improve mul>‐vocabulary ranking results 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