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TheThe currentcurrent WebWeb

Current Web = the biggest repository of Current Web = the biggest repository of 
information ever compiled by Humanityinformation ever compiled by Humanity
Designed for direct human consumptionDesigned for direct human consumption
Lots of information available in:Lots of information available in:

Natural Language in HTMLNatural Language in HTML
English, Spanish, Chinese, Italian, etc.English, Spanish, Chinese, Italian, etc.

More and More multimediaMore and More multimedia
Images, audio, video, etc.Images, audio, video, etc.

Too much data, not enough knowledgeToo much data, not enough knowledge
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Multimedia Multimedia onon thethe WebWeb

LargeLarge collectionscollections ofof multimedia multimedia assetsassets
Data Data integrationintegration problemproblem
MostMost ofof themthem drivendriven by standby stand--alonealone databasesdatabases
Data Data isolatedisolated syntacticallysyntactically andand semanticallysemantically
NeedNeed forfor InteroperabilityInteroperability

SyntacticSyntactic levellevel
SemanticSemantic levellevel

SyntacticSyntactic InteroperabilityInteroperability

Data Data formatsformats thatthat wewe can can shareshare
XML XML technologiestechnologies

Web Web ServicesServices andand mashupsmashups
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LevelsLevels ofof InteroperabilityInteroperability

SemanticSemantic interoperabilityinteroperability
ShareShare meaningmeaning / / ConceptsConcepts
FindingFinding andand representingrepresenting semanticsemantic linkslinks
Standard Standard waysways toto provideprovide metameta--datadata
AutomaticallyAutomatically processprocess thethe contentcontent

TheThe SyntacticSyntactic WebWeb

PagesPages andand linkslinks

University of Oviedo

List of Schools
• School of Computer Science Engineering
• Faculty of Chemistry
• …

School of Computer Science Engineering

General Information
News
…

Faculty of Chemistry

Location
Staff
… Location…

…
…

Staff
…
…

http://www.uniovi.es

http://www.euitio.uniovi.es

http://chemistry.uniovi.es

UnitUnit ofof informationinformation = HTML = HTML PagePage
Links are Links are syntacticsyntactic = = hrefhref

href

href

href

href
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TheThe SemanticSemantic WebWeb

Data Data andand semanticsemantic linkslinks
http://euitio.uniovi.es r:name

School of Computer Engineering

http://uniovi.es

r:contains

r:name University of Oviedor:contains

r:name Faculty of Chemistry
http://chemistry.uniovi.es

r:author

Mary Jordan
r:name

23
r:age

UnitUnit ofof informationinformation = Data= Data
Links are Links are semanticsemantic = = PropertiesProperties identifiedidentified by URIby URI

TowardsTowards thethe SemanticSemantic WebWeb

URIUnicode

XML

RDF

Trust

D
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reQuery:

SPARQL

Unifying Logic

RDF Schema

Ontologies
OWL

Rules
RIF

Proof

Semantic web layer cake, by Tim Berners Lee
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RDFRDF

ResourceResource DescriptionDescription FrameworkFramework (1998)(1998)
DescriptionDescription ofof resourcesresources

ResourcesResources = = entitiesentities identifiedidentified by URIby URI
BinaryBinary RelationshipsRelationships betweenbetween resourcesresources

PropertyProperty = global = global namename ofof thethe relationshiprelationship (URI)(URI)

SubjectSubject →→ PredicatePredicate →→ ObjectObject

RDF TriplesRDF Triples

SubjectSubject
A A resourceresource identifiedidentified by URIby URI
Can Can alsoalso be a be a blankblank nodenode ((bNodebNode))

PredicatePredicate
Global Global PropertyProperty identifiedidentified by URIby URI

ObjectObject
ValueValue ofof propertyproperty
Can be URI, Literal Can be URI, Literal oror bNodebNode
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RDF RDF GraphGraph ModelModel

http://euitio.uniovi.es
r:name

School of Computer Engineering

r:hasPicture
r:subjecthttp://pictures.org/p1.jpg

r:Building

@prefix r: <http://example.org#> .

<http://euitio.uniovi.es>  r:hasPicture <http://pictures.org/p1.jpg>.
<http://euitio.uniovi.es>  r:name "School of Computer Engineering".
<http://pictures.org/p1.jpg> r:subject r:Building .

Can be represented in N-Triples

RDF RDF isis CompositionalCompositional

http://euitio.uniovi.es
r:name

School of Computer Engineering

r:hasPicture
r:subjecthttp://pictures.org/p1.jpg

r:Building

graph1.rdf

http://euitio.uniovi.es

http://uniovi.es

r:contains

http://chemistry.uniovi.es

r:name
University of Oviedo

r:contains

graph2.rdf

r:hasPicture

http://pictures.org/p2.jpg

r:Buildingr:subject

r:name

Faculty of Chemistry

http://chemistry.uniovi.es

graph3.rdf

RDF RDF graphsgraphs can be can be composedcomposed
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RDF RDF isis CompositionalCompositional

http://euitio.uniovi.es r:name

School of Computer Engineering

r:hasPicture

r:subject
http://pictures.org/p1.jpg

r:Building

graph1.rdf + graph2.rdf+ graph3.rdf

http://uniovi.es

r:contains

r:name
University of Oviedo

r:contains

r:hasPicture

http://pictures.org/p2.jpg

r:subject

r:name
Faculty of Chemistry

http://chemistry.uniovi.es

RDF RDF graphsgraphs can be can be composedcomposed

BlankBlank NodesNodes in RDFin RDF
BlankBlank nodesnodes are are usedused toto identifyidentify thingsthings thatthat havehave no URIno URI

ExampleExample: : TheThe authorauthor ofof a a webweb pagepage isis a a personperson, , notnot a URIa URI

http://euitio.uniovi.es

r:author
r:name John Smith

r:age
23

r:author
r:name Mary Jordan

<http://euitio.uniovi.es>  r:author _:1 .
<http://euitio.uniovi.es>  r:author _:2 .
_:1                                   r:name “John Smith” .
_:1                                   r:age “23”^^xsd:positiveInteger .
_:2                                   r:name “Mary Jordan” .

Blank nodes are represented as _:number in N-Triples
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RDF/XMLRDF/XML

RDF/XML = RDF/XML = serializationserialization ofof RDF in XML RDF in XML formatformat
SeveralSeveral abbreviationsabbreviations
DifficultDifficult toto integrateintegrate withwith otherother XML XML technologiestechnologies

<rdf:RDF xmlns:s="http://subjects.org#"
xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"
xmlns="http://example.org#">

<rdf:Description rdf:about="http://pictures.org/p1.jpg">
<subject rdf:resource="http://subjects.org#Building"/>

</rdf:Description>
<rdf:Description rdf:about="http://euitio.uniovi.es">
<name>School of Computer Engineering</name>
<hasPicture rdf:resource="http://pictures.org/p1.jpg"/>

</rdf:Description>
</rdf:RDF>

RDF as RDF as anan IntegrationIntegration LanguageLanguage

A A lotlot ofof informationinformation isis currentlycurrently publishedpublished in in 
RDFRDF
ExampleExample: : 

DBPediaDBPedia offersoffers RDF triples RDF triples ofof more more thanthan 80,000 80,000 
personspersons, 293,000 places, 62,000 music , 293,000 places, 62,000 music albumsalbums, , 
36,000 36,000 filmsfilms, etc., etc.

RDF RDF enablesenables betterbetter integrationintegration ofof datadata
TransformTransform thethe Web Web fromfrom fileserverfileserver toto databasedatabase
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It looks for “Frascati” geo-information in DBPedia and
finds geo-located pictures in Flickr near Frascati

RDF as RDF as anan integrationintegration languagelanguage

ExampleExample: : FlickrFlickr WrapprWrappr
httphttp://www4.://www4.wiwiss.fuwiwiss.fu--berlin.deberlin.de//flickrwrapprflickrwrappr//photosphotos//FrascatiFrascati

RDF RDF SchemaSchema

ExtendsExtends RDF RDF withwith a a SchemaSchema vocabularyvocabulary
ClassClass, , PropertyProperty, , ResourceResource,,……
typetype, , subClassOfsubClassOf, , subPropertyOfsubPropertyOf,,……
rangerange, , domaindomain,,……

RDF RDF SchemaSchema enablesenables simple simple inferencesinferences
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RDF RDF SchemaSchema

ExampleExample

r:hasPicture

rdfs:range

r:Picture

Meaning:

if x  r:hasPicture y  ∧
r:hasPicture rdfs:range r:Picture

then
y rdf:type r:Picture

r:Teacher

rdfs:subClassOf
r:Person

Meaning:

if x  rdf:type r:Teacher ∧
r:Teacher rdfs:subClassOf r:Person

then
x  rdf:type r:Person

RDFS RDFS InferenceInference

http://euitio.uniovi.es
r:hasPicture

r:subject

http://pictures.org/p1.jpg

r:Building

r:author

r:name

Mary Jordan

r:hasPicture

rdfs:range

r:Picture r:Teacher
r:Person

rdfs:subClassOf

rdf:type
rdf:type

rdf:type
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SPARQLSPARQL

SSimple imple PProtocol rotocol aand nd RRDF DF QQuery uery LLanguageanguage
Query language Query language for the semantic webfor the semantic web

Graph matching languageGraph matching language

A A protocolprotocol
Defines a way of invoking a serviceDefines a way of invoking a service
WSDL description fileWSDL description file
HTTP and SOAP bindingsHTTP and SOAP bindings

It also defines XML vocabulary for It also defines XML vocabulary for resultsresults

SPARQLSPARQL

ExampleExample

prefix r: <http://example.org#> 

select ?n where 
{ ?p r:subject r:Building. 

?x r:hasPicture ?p .
?x r:name ?n . 

}

““Find names of resources who have a picture whose Find names of resources who have a picture whose 
subject is subject is BuildingBuilding””
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SPARQL SPARQL exampleexample

select ?n where 
{ ?p r:subject r:Building. 

?x r:hasPicture ?p .
?x r:name ?n . 

}

http://euitio.uniovi.es
r:name

School of Computer Engineering
r:hasPicture

r:subject
http://pictures.org/p1.jpg r:Building

http://uniovi.es

r:contains

r:name

University of Oviedo

r:contains

r:hasPicture

http://pictures.org/p2.jpg

r:subject

r:name
Faculty of Chemistry

http://chemistry.uniovi.es

?x

r:hasPicture
r:subject

?p r:Building

?nr:name

School of Computer Engineering

Results

?x

?p

?n

?x

?p

?n
Faculty of Chemistry

SPARQL & SPARQL & InferenceInference

The RDF Graph may be obtained by The RDF Graph may be obtained by 
inferenceinference

r:name

Mary Jordan

rdf:type r:Teacher

r:Person

rdfs:subClassOf

select ?n where 
{ ?x rdf:type r:Person. 

?x r:name ?n . 
}

Mary Jordan

Results

rdf:type
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SPARQLSPARQL

More More featuresfeatures
Limit Limit the number of returned results; remove the number of returned results; remove 

duplicates, sort them, duplicates, sort them, ……
Optional Optional subpatternssubpatterns (match if possible(match if possible……))
Specify Specify several data sourcesseveral data sources within the query within the query 
Construct a graph Construct a graph combining a separate pattern combining a separate pattern 

and the query results, or simply and the query results, or simply ask ask whether a whether a 
pattern matches pattern matches 

Use Use datatypesdatatypes and/or language tags when and/or language tags when 
matching a patternmatching a pattern

ObtainingObtaining RDFRDF

SPARQL SPARQL EndpointsEndpoints offeroffer anan integrationintegration
mechanismmechanism
BigBig RDF RDF datasetsdatasets accesible accesible toto applicationsapplications

ExampleExample: : DBPediaDBPedia

NowadaysNowadays Data Data isis mostlymostly in in DatabasesDatabases
ItIt isis notnot feasiblefeasible toto convertconvert allall databasesdatabases toto RDF RDF 

More More practicalpractical toto convertconvert onon thethe flyfly
SeveralSeveral systemssystems: : OracleOracle 11g, 11g, SesameSesame, , ……
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RDF RDF andand HTMLHTML

ProblemsProblems toto embedembed RDF/XMLRDF/XML in (in (x)HTMLx)HTML
ItIt can be can be linkedlinked fromfrom anan HTML HTML pagepage

ThereThere are are somesome ““scrappersscrappers”” toto extractextract thethe
structurestructure ofof webweb pagespages andand dynamicallydynamically
generategenerate RDFRDF
Can be a Can be a solutionsolution forfor legacylegacy webweb contentcontent
NotNot veryvery elegantelegant

2 2 proposalsproposals forfor a more a more systematicsystematic wayway::
GRDDLGRDDL
RDFaRDFa

GRDDLGRDDL
<html xmlns="http://www.w3.org/1999/">

<head profile="http://www.w3.org/2003/g/data-view">
<title>University of Oviedo</title>
<link rel="transformation" href="http:…/dc-extract.xsl"/>
<meta name="DC.author" content=“Mary Jordan"/>      
...

</head>
...
<span class="date">2008-01-02</span>
...

</html>

http:…/dc-extract.xsl

page.html

http://www.uniovi.es

2008-01-02

Mary Jordan
dc:author

dc:date
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RDFaRDFa

RDFaRDFa defines defines attributesattributes toto addadd metameta--data data toto
HTML HTML elementselements
Similar Similar toto microformatsmicroformats

<html
xmlns:cal="http://www.w3.org/2002/12/cal/ical#"> …

<body> 
<p class="cal:Event" about="#meetingBcn"> 

I will attend a meeting in
<span property="cal:location">

Barcelona</span>, on
<span property="cal:dtstart" 

content="20070508T1000+0200">
May 8th at 10am

</span> </p>  ... 
</body> 

</html> 

meetingBcn

cal:Event

20070508T1000+0200

Barcelona

rdf:type

cal:location

cal:dtstart

OntologiesOntologies

RDFS RDFS doesdoes notnot solvesolve allall requirementsrequirements
ApplicationsApplications needneed more more expressivityexpressivity andand reasoningreasoning
In RDFS, In RDFS, itit isis notnot possiblepossible toto createcreate newnew subclassessubclasses

OWL (Web OWL (Web OntologyOntology LanguageLanguage) ) offersoffers a a commoncommon
languagelanguage toto define ontologiesdefine ontologies

OntologyOntology = = specificationspecification ofof a a conceptualizationconceptualization
SpecifiesSpecifies classessclassess andand theirtheir relationshipsrelationships
SharedShared by by differentdifferent agentsagents
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OWLOWL

OWL OWL enablesenables thethe descriptiondescription ofof newnew classesclasses
By By enumerationenumeration
ThroughThrough intersectionintersection, , unionunion, , complementcomplement
ThroughThrough propertyproperty restrictionsrestrictions

ItIt isis basedbased onon DescriptionDescription LogicsLogics
WellWell defineddefined semanticssemantics
A subset A subset ofof PredicatePredicate LogicLogic

LimitedLimited use use ofof variables variables 
BinaryBinary predicatespredicates = = RelationshipsRelationships
UnaryUnary predicatespredicates = = ClassesClasses

OWL: OWL: ClassesClasses by by enumerationenumeration

ExampleExample: : ““TheThe EuropeanEuropean UnionUnion isis formedformed by by 
ItalyItaly, , FranceFrance, , GermanyGermany, etc., etc.””

EUCountry = { Italy, France, Germany, … }

#Italy

#EUCountry
oneOf

#France

#Germany

…
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OWL: OWL: SetSet theoretictheoretic definitionsdefinitions

ExampleExample: : A A personperson isis a a manman oror a a womanwoman

Person = Man ∪ Woman

#Man

#Person
unionOf

#Woman

ItIt alsoalso has has IntersectionOfIntersectionOf andand complementOfcomplementOf

OWL: OWL: PropertyProperty restrictionsrestrictions

ItIt isis possiblepossible toto define define newnew classesclasses by by 
restrictingrestricting thethe propertyproperty valuesvalues ofof somesome
classclass
ReasonerReasoner actsacts as a as a classifierclassifier
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OWL: OWL: PropertyProperty restrictionsrestrictions

Value constraintsconstraints
some (∃) value must be from a class
all (∀) values must be from a class

∀x (European(x)  ↔ Person(x) ∧ ∃y (hasNationality(x,y) ∧ EUCountry(y))

hasNationality(#Sergio, #Italy)
Person(#Sergio) inference European(#Sergio)

European ≡ Person ∩ ∃ hasNationality EUCountry

Example: “An european is a person who has nationality
from a European Union country”

OWL: OWL: PropertyProperty restrictionsrestrictions

Cardinality constraints (ie, how many times 
the property is used on an instance?)
exact cardinality
minimum cardinality
maximum cardinality

Person ⊆ hasFather = 1

∀x (Person(x)  → ∃y (hasFather(x,y) ∧ ∀z (hasFather(x,z) → z = y)))
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OWL: OWL: PropertyProperty characterizationscharacterizations

It is possible to characterize the behaviour of It is possible to characterize the behaviour of 
properties: properties: 
Symmetric, transitive, functional, inverse Symmetric, transitive, functional, inverse 

functional, functional, ……

transitive(isPartOf)

isPartOf(#Rome, #Italy)
isPartOf(#Italy, #Europe)

isPartOf(#Rome,#Europe)inference

OWL: OWL: DatatypeDatatype propertiesproperties

Properties whose range are typed literalsProperties whose range are typed literals
Example: Example: ageage

datatypeProperty(#age)
range(#age, xsd:positiveInteger)
CanVote ≡ Person ∩ age > “18”

Person(#Sergio)
age(#Sergio, “20”)

CanVote(#Sergio)inference
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OWL OWL andand UniqueUnique NameName AssumptionAssumption

Web = Web = OpenOpen SystemSystem
2 2 differentdifferent URIsURIs couldcould identifyidentify thethe samesame objectobject
OWL OWL doesdoes notnot supportsupport UniqueUnique NameName AssumptionAssumption

Person ⊆ hasFather = 1

hasFather(#peter, #william)
hasFather(#peter, #bill)
Person(#peter)

There is no error in the model

It infers that “#william” y “#bill” are the same

OWL: OWL: OpenOpen World World AssumptionAssumption

TraditionalTraditional systemssystems usedused ClosedClosed World World 
AssumptionAssumption

OWL uses OWL uses thethe OpenOpen World World AssumptionAssumption
Singleton ≡ ¬ ∃ isMarriedWith Person
Married ≡ ∃ isMarriedWith Person

Person(#Peter)
Person(#Mary)
Person(#James)

isMarriedWith(#mary,#peter)
Married(#james)

It does not infer:
Married(#Peter) 
Singleton(#Peter)

It infers: Married(#Mary)

It also infers that James
is married with someone…
but it does not know with whom
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OWL OWL LayersLayers
OWL OWL waswas defineddefined in 3 in 3 layerslayers::

OWL Full: OWL Full: 
No No constraintsconstraints
SupersetSuperset ofof RDFSRDFS
UndecidableUndecidable

OWL DL (OWL DL (DLDL comes comes fromfrom DescriptionDescription LogicsLogics))
ClassesClasses andand individualsindividuals are are separatedseparated
No No characterizationcharacterization ofof datatypedatatype propertiesproperties
DecidableDecidable

OWL OWL FragmentsFragments
SubsetsSubsets ofof OWL DL more OWL DL more tractabletractable
ExamplesExamples: OWL Lite, DLP, EL++, etc.: OWL Lite, DLP, EL++, etc.

OWL 1.1OWL 1.1

AnAn extensionextension ofof OWL (OWL (in in developmentdevelopment))
ItIt isis basedbased onon more more expressiveexpressive DLDL
More More propertyproperty characterizationcharacterization possibilitiespossibilities::

ReflexiveReflexive, , IrreflexiveIrreflexive, , AntisymmetricAntisymmetric
IncreasedIncreased datatypedatatype expressivityexpressivity

NN--aryary datatypesdatatypes
UserUser--defineddefined datatypesdatatypes

AnnotationsAnnotations andand metameta--logicallogical statementsstatements
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TheThe namename ofof thethe gamegame
SS often used for often used for ALCALC extended with transitive roles (extended with transitive roles (R+R+))
Additional letters indicate other extensions, e.g.:Additional letters indicate other extensions, e.g.:

HH for role hierarchy (e.g., for role hierarchy (e.g., hasDaughterhasDaughter ⊆⊆ hasChildhasChild))
OO for for nominalsnominals/singleton classes (e.g., {Italy})/singleton classes (e.g., {Italy})
RR for reflexive properties (e.g., knows)for reflexive properties (e.g., knows)
II for inverse roles (e.g., for inverse roles (e.g., isChildOfisChildOf ≡≡ hasChildhasChild–– ))
NN for number restrictions (e.g., for number restrictions (e.g., ≥≥2 2 hasChildhasChild, , ≤≤3 3 hasChildhasChild))
QQ for qualified number restrictions (e.g., for qualified number restrictions (e.g., ≥≥2 2 hasChild.DoctorhasChild.Doctor))
FF for functional number restrictions (e.g., for functional number restrictions (e.g., ≤≤1 1 hasMotherhasMother))

SS + role hierarchy (+ role hierarchy (HH) + inverse () + inverse (II) + ) + QNRQNR ((QQ) = ) = SHIQSHIQ
SHIQSHIQ is the basis for W3Cis the basis for W3C’’s OWL Web Ontology Languages OWL Web Ontology Language

OWL DL   = OWL DL   = SHIQSHIQ extended with extended with nominalsnominals (i.e., (i.e., SHOIQSHOIQ))
OWL OWL LiteLite = = SHIQSHIQ with only functional restrictions (i.e., with only functional restrictions (i.e., SHIFSHIF))
OWL 1.1   = OWL 1.1   = SROIQSROIQ

RulesRules

Rules Rules basedbased systemssystems havehave a long a long traditiontradition
TheyThey can can extendextend OWL OWL expressivityexpressivity
ExamplesExamples::

uncleuncle(?x,?y) (?x,?y) ←← brotherbrother(?x,?z),(?x,?z),parentparent(?z,?y)(?z,?y)
olderolder(?x,?y) (?x,?y) ←← ageage(?x,?a),(?x,?a),ageage(?y,?b), ?a > ?b.(?y,?b), ?a > ?b.

ProposalsProposals::
SWRL = SWRL = AddsAdds prologprolog--likelike rules rules toto OWLOWL
ProblemProblem: : AddingAdding rules rules toto OWL OWL ⇒⇒ UndecidableUndecidable
RIF RIF WorkingWorking groupgroup
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UncertaintyUncertainty

Uncertainty handling = critical in practical Uncertainty handling = critical in practical 
applicationsapplications
Specially in Image Information miningSpecially in Image Information mining

SeveralSeveral approachesapproaches::
ExtendExtend DL DL withwith temporal temporal andand modal modal operatorsoperators
ProbabilisticProbabilistic DescriptionDescription LogicsLogics
FuzzyFuzzy DescriptionDescription LogicsLogics

SomeSome ApplicationsApplications

BOPA ProjectBOPA Project
OntologyOntology basedbased searchsearch throughthrough governmentalgovernmental

documentsdocuments
WESONetWESONet ProjectProject

Multimedia Multimedia informationinformation searchsearch

MultimediaNMultimediaN EE--CultureCulture
ArtArt collectionscollections searchsearch & & annotationannotation
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BOPA ProjectBOPA Project

Goal: create a Goal: create a ““bridgebridge”” between citizens and between citizens and 
juridical jargon juridical jargon 
We used semantic Web vocabularies and toolsWe used semantic Web vocabularies and tools
AppliedApplied toto AdministrativeAdministrative documentsdocuments
LargeLarge datasetdataset

More More thanthan 35,000 legal 35,000 legal documentsdocuments
150,000 150,000 differentdifferent termsterms

OntologyOntology basedbased queryquery expansionexpansion
PrePre--QueryQuery: : AskAsk useruser toto disambiguatedisambiguate meaningsmeanings
PostPost--QueryQuery: : SortSort resultsresults

OntologyOntology basedbased searchsearch

Query: “holidays of janitors”

Ontology

Terms: holiday janitor

1. Match terms
with concepts

Results

BOPA

4. Apply enriched query
---------
------
-------
------

2. Spread
activation

Word                    Weight
janitor 1.0
holiday 1.0
vacation 1.0
staff             0.5
collective agreement 0.5
work day 0.5
legal contract 0.75

3. Obtain list of words
and weights
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OntologyOntology basedbased searchsearch

Available at: http://bopa.fundacionctic.org

WESONetWESONet ProjectProject

WESO (WESO (WEWEbb SSememáántica ntica OOviedo) viedo) groupgroup
AnnotationAnnotation andand searchsearch overover Multimedia Multimedia 

assetsassets
WeWe applyapply itit toto ourour UniversityUniversity domaindomain
……butbut itit couldcould be be appliedapplied toto otherother domainsdomains
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WESONetWESONet ProjectProject

Resource

Feature
Extraction

Creator

UsersUsersUsers

Low-level
Descriptions

High-level
Descriptions

Tag “A”

Tag “B”

Tag “C”
…

Core
Ontologies

Domain
Ontologies

3 3 levelslevels ofof definitiondefinition

AutomaticAutomatic AnnotationAnnotation

AutomaticAutomatic ProcessProcess obtainsobtains lowlow levellevel
descriptionsdescriptions
ObjectiveObjective valuesvalues: Date : Date ofof creationcreation, , resolutionresolution,,……
FeatureFeature extractionextraction algorithmsalgorithms

HistogramHistogram, , texturaltextural analysisanalysis, , ……

DescriptionsDescriptions are are linkedlinked toto corecore--ontologiesontologies
SeveralSeveral MPEGMPEG--7 7 basedbased ontologiesontologies

ExampleExample: : httphttp://://comm.semanticweb.orgcomm.semanticweb.org//
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CollaborativeCollaborative TaggingTagging

UsersUsers provideprovide tagstags toto multimediamultimedia--assetsassets
TagsTags are are pseudopseudo--free free texttext

TagTag recomendationrecomendation systemssystems improveimprove qualityquality
EmergentEmergent semanticssemantics: : folksonomiesfolksonomies

UsersUsers participateparticipate in in thethe imageimage taggingtagging processprocess
TagsTags are are notnot logicallylogically consistentconsistent
UsersUsers havehave reputationreputation levelslevels

ExpertsExperts AnnotationsAnnotations

TheThe creatorcreator ofof multimedia multimedia assetsassets con con givegive
highhigh--levellevel descriptionsdescriptions
DescriptionsDescriptions link link toto conceptsconcepts in in highhigh--levellevel

domaindomain ontologiesontologies
DifficultyDifficulty: : ConnectingConnecting differentdifferent domaindomain ontologiesontologies

WeWe are are developingdeveloping//testingtesting algorithmsalgorithms
toto combinecombine thesethese 3 3 levelslevels ofof descriptiondescription
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MultimediaNMultimediaN EE--CultureCulture

SearchingSearching andand annotatingannotating crosscross--institutionalinstitutional
heritageheritage artart collectionscollections
BasedBased onon SemanticSemantic webweb technologiestechnologies
InteroperabilityInteroperability betweenbetween collectionscollections andand

vocabulariesvocabularies
SupportsSupports multiplemultiple distributeddistributed collectionscollections

Works Works withwith a a largelarge datasetdataset
NearNear 9,000,000 triples9,000,000 triples
8 8 vocabulariesvocabularies

MultimediaNMultimediaN EE--CultureCulture
Query: “renaissance”
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ConclusionsConclusions

SemanticSemantic Web Web technologiestechnologies = = readyready forfor deploymentdeployment
ItIt isis easyeasy toto publishpublish somethingsomething in RDFin RDF

ThereThere are are alreadyalready hugehuge amountsamounts ofof data in RDFdata in RDF
LinkingLinking toto existingexisting ontologies ontologies isis alreadyalready possiblepossible

Social Social barriersbarriers havehave toto be be overcomeovercome
““OpenOpen doordoor”” policypolicy
Use Use standardsstandards
ConnectConnect toto othersothers so so othersothers can can connectconnect toto youyou

A A littlelittle semanticssemantics can can havehave a a lotlot ofof impactimpact

TheThe EndEnd

QuestionsQuestions??

More information: More information: 
http://http://www.di.uniovi.eswww.di.uniovi.es/~labra/~labra


