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Heterogeneous data fusion and data 
mining in astronomy
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Sharing astronomical data

• The astronomy model: competitive AOs to get 
observation time on facilities

• Re-using data for scientific objectives different from 
the original ones, i.e. optimize the science return of 
large ground- and space-based instruments and of 
large surveys

IUE (1978-1996): five times more publications 
from data retrieved in the archive than from the 
selected observing teams (Wamsteker, Griffin, 
1995) –a major precursor
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Access to IUE data
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And MANY others

European Agency
data archives
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DCA/AIDA Census of European data Centres

• Inclusive definition
• Keywords: provide a service to the community, 

added-value, sustainability, quality, national 
and/or international role

• Characterizes the population of European data 
centres (70 answers from 16 different countries, > 
230 forms filled describing a resource)

• Lively snapshot of a very diverse landscape
– Covers all disciplines of astronomy
– Large variety of approaches and sizes, from large data 

centres maintained by European or National Agencies
to small teams maintaining a specific service
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A multipolar world

• Many facilities and authorities

• Large diversity

• Common VObs framework
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Registry of Resources

• Key element: the ‘yellow pages’

• Compliant with OAI-PMH (allows
interoperability with digital libraries)

• Dublin core + disciplinary extensions

• Not a unique registry, but
– Several harvestable registries (+ publishing

registries)

– + A Registry of Registry
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Euro-VO Registry : Main Page

Demo
http://registry.euro-vo.org/ 
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Current issues on registry

• Validation of entries (rules, tools)

which implies to validate the validators!!

• International effort

• Add extensions to describes the different types 
of services
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SAMP

• The Simple Application Messaging Protocol
• Enables software tools to interoperate and

communicate
IVOA members have recognised that building a monolithic
tool that attempts to fulfil all the requirements of all users
is impractical, and it is a better use of our limited
resources to enable individual tools to work together
better. One element of this is defining common file formats 
for the exchange of data between different applications. 
Another important component is a messaging system that
enables the applications to share data and take advantage
of each other's functionality. 
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Courtesy of
M.G. Allen
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Semantics
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Catalogues
A single view of the tables
published in journals; 
collab.  journals + data centres
Lists of observations

Catalogues and
published tables

CDS VizieR service

A single standard
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The UCDs

• Describes quantities in astronomy

• Starting point: the CDS catalogue service 
VizieR

• 100.000 columns in VizieR

> IVOA standard Unified Content Descriptor
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• Maintenance of UCDs: a procedure to add new ones

• Standard for vocabularies: W3C (SKOS, RDF)

• Notes on ontologies (ontology of object types, use 
case)
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Jungmann

1995 WL4

SkyBot
(IMCCE,
Paris 
Observatory)
+ 
Aladin (CDS,
Strasbourg
Observatory)
+ 
VO standard
(VOTable)

Fast solar system
moving targets
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• Also, e.g., VOEvent – LSST! (Ray’s talk)
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Long term data accumulation and re-use

A view from the sky
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An example of construction on the long term
Constructing knowlegdge from bibliography (i.e., research results)

SIMBAD view
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