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Knowledge & IntelligenceKnowledge & Intelligence
● Astronomers understand each other 

because they share the same knowledgeIF
Mutual understanding allows intelligence
Challenge for the VO: provide astronomers with intelligent tools

astronomers can have knowledge of tools
tools must have knowledge in astronomy

Knowledge must be structured/organized for machines
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Existing knowledge basesExisting knowledge bases

● Don't try to build a virtual astronomer 
from scratch

● Re-use, structure, combine existing 
knowledge bases:
● UCDs
● Dictionary of nomenclature
● SIMBAD object types
● IAU thesaurus
● VO Registry
● Data Models
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UCDsUCDs

● Describe astronomical measurements 
(quantities): properties

● But some words are related to concepts 
(S), or can be seen as instances
● pos.frame (Q)
● pos.eq (S)
● pos.galactic (S)
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Dictionary of nomenclatureDictionary of nomenclature
● How to write individual object names: 

NGC 1234, M101, ...
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SIMBAD object typesSIMBAD object types
● Hierarchical classification of astronomical 

object classes
● Few entries (<150) : well focused
● Related to nomenclature
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IAU thesaurusIAU thesaurus

● Many terms, covering astronomical 
literature

● Vocabulary for: object categorization, 
phenomenon description, instruments, ...

● Weak relations: RT, BT, NT
● See FG's presentation
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VOVO

● Registry: structured metadata describing 
astronomical resources

● datasets
● services

● Data Models : definition of concepts and 
links
● STC
● Catalogue
● Characterization
● ...
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Ontology / Semantic WebOntology / Semantic Web
● Ontology

● formal representation of a domain
● concepts
● properties
● instances

● common vocabulary for information sharing (between 
humans, and also machines)

● attach labels to concepts (link with natural language)

● Semantic Web
● Data-mining the WWW as a database
● Heterogeneous, unstructured documents
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Ontologies in astronomyOntologies in astronomy
● Don't try to directly model astronomy at 

large !
● Focus on well-defined problems

● ontology for UCDs – richer description of relationships 
between UCD1+ words (collaboration between CDS 
and LORIA, MDA project)

● ontology of SIMBAD astronomical object types 
(VOTech DS5)

● IAU thesaurus -> ontology (collab. CDS and IRIT)
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Ontologies in astronomyOntologies in astronomy
● Astronomical object types

● Broaden/refine searches in the registry
● PlanetaryNebulaCentralStar isA WhiteDwarf
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Ontologies in astronomyOntologies in astronomy
● Not only useful for astronomers' (users) 

queries !
● Also useful for data providers, with e.g. 

metadata validation/enrichment
● infer new metadata elements from the ones already 

provided
● check for inconsistencies in metadata descriptions


