Controlled Vocabularies

iIn Astronomy
Terrier Workshop: 24th October 2007

Alasdair J G Gray




Overview

» Vocabularies in astronomy
» Generating machine processible vocabularies

» Exploring with vocabularies

» Future work




Astronomical Vocabularies

» Many existing vocabularies » Created for specific purposes

= Astronomy and = Tagging journal articles (AAKk)
Astrophysics keywords
(AAKk)

= Astronomical outreach
imagery metadata tags

Tagging images (AOIM)

(AOIM)
= International Astronomical = Library cataloguing and
Union Thesaurus (IAU) searching (IAU)

= Universal content Describing data source

descriptors (UCDs) column content (UCDs)
= Etc.

Many others




Application Problem

Requirements Issues

>

Search for information
using keywords

Return data from all
available data sources

Navigate result using

= Generalisation: retrieve
more data

= Specialisation: reduce
data by selecting specific
topic

= Related terms

» A data source is
marked-up in one
vocabulary

» Need to combine
information from
multiple sources

» Similar terms appear in
the different
vocabularies

» Vocabularies have
different structures



Representing Vocabularies

» Capture vocabulary structure
= Broader term/Narrower term relationship
= Related term relationship
= Use/Use for relationship
« Synonym/Alternative term
» Standardised representation
= OWL: Rigid defined semantics, very expressive
= SKOS: Loose semantics, highly explorable

» Visualisation/exploration tools
» Inter-vocabulary mappings (open issue)




Astronomy Source Vocabularies

» Many different

= Formats
« Web page
« Word document
« PDF document
= Structures
« Implicit/explicit
« Hierarchical
« Collections

) http:/fwww.aanda.org - Astronomy & Astrophysics - A&... |Z||E|P5__<| '
Ea

Astronomical instrumentation, methods and techniques

Atmospheric effects

Wl Balloons

A Instrumentation: adaptive optics

Instrumentation: detectars

Instrumentation: high angular resalution

Instrumentation: interferometers

Instrumentation: miscellaneous

Instrumentation: photometers

Instrumentation: polarimeters —
Instrumentation: spectrographs

Light pollution

Methods: analytical

Methods: data analysis r
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SKOS Encoding

» Flat xml files published by Frederic Hessman
» Added structure explicitly
» XSLT transformation to SKOS

<skos:Concept rdf:about="ivo://ivoa/VOcabulary/AAkeys#magnetohydrodynamicsmhd">
<skos:prefLabel>Magnetohydrodynamics (MHD)</skos:prefLabel>
<skos:inScheme rdf:resource="ivo://ivoa/NVOcabulary/AAkeys"/>

<skos:broader
rdf:resource="ivo://ivoa/NVOcabulary/AAkeys#physicaldataandprocesses"/>

<skos:definition>Magnetohydrodynamics</skos:definition>

<skos:altLabel>MHD</skos:altLabel>

</skos:Concept>




Viewing Vocabularies (1)

SKOS Hierarchy: obs propossl B EE B Individual Annotations: obs propozal
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Viewing Vocabularies (2)

=HOS Hierarchy: Ananymaus : [ Collection |

¥ X

Individual Annotations: Anonymaous : [ Collection |

----- # Techniques: radial velocities
b 4 Astrometry and celestial mechanics
----- # Stars: kinematics
----- # Galaxies: nuclei
----- # X-rays: diffuse background
----- # ISM: lines and bands
----- # Instrumentation: adaptive optics
----- # ISM: atoms
----- # Stars: formation
----- # (Stars:) supernovae: general
----- # Instrumentation: miscellaneous
----- # Sun: UV radiation
----- # Radiation mechanisms: non-thermal
V- 4 Stars
- 4 Anonymous : [ Collection ]
----- # galaxiesclusters
----- # Radio lines: stars
----- # Sun: radio radiation
----- # Galaxy: structure
----- # Uttraviolet: ISM
----- # Stars: chromospheres

I

Annotations

lakbel
"Stars"

|Inu:|i1.ri|:|ual ﬁnnutatinnsl

Description: Anonymous : [ Collection | IEEE

Property asserions: Anonymous : [ Collection |

Types

Collection

Same individuals

Different individuals

Bmember Stars: chromospheres

Emember Stars: luminosity function, me. s
function

Ememhber Stars: statistics
member Stars: Population Il
Bhroader Stars

Bmember (Stars:) Hertzsprung-Russell, 1
and C-M diagrams

Mmember Stars: AGB and post-AGB
member Stars: atmospheres
Bmember (Stars:) subdwarfs
Emember Stars: emission-line, Be

Bmember starsvariables
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Astronomy Exploration Service

» Given a term in a vocabulary find
= Broader terms
= Narrower terms
= Related terms

» User should not need to know
= Mappings between vocabularies

= SPARQL

» Allow the user to “explore” the results




Retrieving Broader Terms

» Find all items that are more general than a
AOIM variable nova

select ?bURI ?bName
where { AOIM:startypevariablenova rdfs:subClassOf ?r .
?r skos:broader ?bURI .

?bURI skos:prefLabel ?oName .}

» Using AAk and AOIM returns:

AOIM:startypevariable Star: Type: Variable

AAk:stars Stars




Semantic Web Navigation (1)
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BBC News in video and audio
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Namibia suffers polio 'setback’

By Frauke Jensen
BBC News, Windhoek

& Printable version

Namibia has announced that [
the country is suffering from §
its first polio outbreak in
more than a decade.

"It is quite a setback for us.
We were moving closer to
achieving the status of polio
eradication,”" health ministry
official Dr Kalumbi Shangula
said.

He said as most victims were aged over 20 they had missed
out on under-five vaccination campaigns carried out since
1990, when Namibia gained independence.

Seven people have died and 27 others have been paralysed
since mid-May.

Investigations into whether the outbreak was due to faeces
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Semantic Web Navigation (2)
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Investigations

M

Species of Enterovirus causing acute infection in humans and leading to nervous system damage in a minority
of cases. Humans are the only natural, but infection can also occur in non-human primates and experimentally
in rodents.

Poliomyelitis - Wikipedia, the free encyclopedia (Wikipedia)
Department of Healtt formatior np (neli)

Browse - A to Z (nell)

What are Viruses? (neli)

NaTHNaC - Travellers, News, Polio update - Somalia, Indonesia ... (nath)
NaTHNaC - Health Professionals, Travel Health Information Sheets ... (nath)
NaTHNaC, Health Professionals, Frequently asked questions on ... (nath)

Broader Resources

Enterovirus - Wikip The Free Encyclopedia (EnteroVirus)

Browse Enterovirus Resources (EnteroVirus)

Guidelines On The Management Of Communicable Diseases In Schools ... (EnteroVirus)
Browse - Guidelines (EnteroVirus)

NaTHNaC Health Professionals Clinical Update Hand Foot Mouth ... (EnteroVirus)

NaTHNaC - Health Professionals, Travel Health Information Sheets ... (EnteroVirus)

infested water

in from outside are still not conclusive.

"Preliminary results indicate a polio virus 1 Wild Type,”

EnteroVirus (EnteroVirus)
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Semantic Web Navigation (3)
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Abstract Polio, or poliomyelitis, is an acute illness brought on when one of three types of polio virus (1, 2,
and 3) invades the gastro-intestinal tract. The virus has an affinity for nervous tissue, and can
cause paralysis if it reaches the central nervous system. Its incubation period is 3-21 days.
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Future Work

» Develop service for seamless astronomical
vocabulary exploration

» Explore IR techniques using vocabularies
= Generate indexes based on vocabularies
= Use vocabularies for query expansion
= Result ranking based on vocabularies

» Develop Terrier module for vocabularies?




