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Abstract. The Artequaktprojectis working towardsautomatically
generatingnarratie biographiesof artistsfrom knowledgethat has
beerextractedrom theWebandmaintainedn aknowledgebaseAn

overview of the systemarchitecturds presentedhereandthe three
key component®f thatarchitectureare explainedin detail,namely
knowledgeextraction,informationmanagemerandbiographycon-
struction.Conclusionsaredravn from the initial experiencef the
projectandfuture plansaredescribed.

1 INTRODUCTION

The growth of the World Wide Web (Web) andthe corpusof docu-
mentsthatit coversincreasedhedemandor contento beannotated
to facilitatesystematicsearchanddiscovery of knowledgeandintel-
ligent information processingAnnotatingexisting Web documents
forms one of the basicbarrierstowardsrealisingthe SemanticWeb
([12], [24)).

Previous work on annotationhasdemonstratedhe value of cou-
pling Natural LanguageProcessing(NLP) with ontologies([14],
[22]). The ontology can guide the annotationtask by restrictingit
to a speci ¢ domainand, unlike “rigid templates”,can provide it
with knowledgeinferenceand conceptuabrowsing facilities [14].
An ontology-basedipproachfor annotationneedsto dealwith the
issuesof duplicateinformationacrossdocumentsmanagingontol-
ogy changeandredundantinnotation$21].

Annotationcanexist in differentformsandbe usedin a variety of
ways.Oneinterestingpossibility is to useit to restructurethe origi-
nal sourcematerialin newv ways,producinga dynamicpresentation
tailoredto theusersneeds.

Previous work on the productionof dynamic presentationdas
highlighted the dif culties of maintaining a rhetorical structure
acrossa dynamically assembledsequencd19], as a consequence
therehasheenafocusondynamicpresentatiomecisionsasopposed
to narratve oneg[15]. Wheredynamicnarrative is presentt hasbeen
basedaroundrobuststory-schemauchasthe formatof a news pro-
gram(a sequencef atomicbulletins)[13].

It is our belief that by building a story-schemdayer on top of
anontologywe cancreatedynamicstorieswithin a certaindomain.
By populatingthe ontolgythroughautomaticannotatiorsoftwarewe
could allow thosestoriesto be constructedrom the vastwealth of
informationthatexists on the World Wide Weh
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1.1 The Artequakt Project

The Artequaktprojectaimsto implementsucha systemaroundthe
domainof artistsand their paintings,automaticallyproducingtai-
lored biographieof artistsfrom fragmentsof informationextracted
from theWeh Thisis notanattemptto out-performhand-craftedi-
ographiesut ratherto gatherinformationfrom a wide variety of
sourcegindtamgetit speci cally attheinterestf aparticularreader

The rst stageof this projectconsistsof developingan ontology
for the domainof artistsand paintings.A selectionof information
extractiontoolsandtechniquesrebeingdevelopedandappliedthat
attempto automaticallygenerat@annotateaontentfrom onlinedoc-
umentsbasedon the projects ontologyand WordNetlexicons. The
annotationsarestoredin a knovledgebaseandwill be analysedor
duplicationsIn thesecondstage narratve constructiortoolsarebe-
ing developedto query the knowledge basethrough an ontology-
senerto searchandretrieve relevantfactsor textual paragraphand
generatea speci ¢ biography The automaticgeneratiorof tailored
biographieds concernedvith two areasof focus.Firstly, providing
biographiesfor artistswherethereis sparseinformation available,
distributed acrossthe weh This may meanconstructingtext from
basicfactualinformationgleanedpr combiningtext from a number
of sourceswith differing interestdn the artist. Secondly the project
aimsto provide biographieghataretailoredto theparticularinterests
andrequirement®f a given reader Thesemight rangefrom rough
stereotypingsuchas“A biographysuitablefor a child” to specic
readerinterestsuchas“I'm interestedn theartist's useof colourin
their oil paintings”.

The expertiseandexperienceof threeseparatgrojectsaredravn
togethemundertheumbrellaof the Artequaktproject. Theseare:

The Artiste project - A Europearprojectworking on a distributed
databasef artimagesin collaborationwith partnerghatinclude
the Louvre,the Uf zzi Gallery, the NationalGalleryandthe Vic-
toriaandAlbert Museum.

The Equator IRC - An EPSRCfundedInterdisciplinaryResearch
Centrethat,amongstary otheractuities, is investigatingheuse
of narrative techniquedn information structuringand presenta-
tion.

The AKT IRC - An EPSRC funded Interdisciplinary Research
Centrelooking atall aspect®f theknowledgelifecycle.

Although focussingon artistsandtheir paintings,the techniques
beingdevelopedcouldbeappliedto otherdomains.

This paperwill examinethe overall proposedArtequaktarchitec-
ture,looking at thethreemain componenparts,namely knovledge
extraction,knowledgerepresentatioandstorageandnarratie gen-
eration.



2 ARCHITECTURE OVERVIEW

Figurel illustratesthe systemsarchitecturaisedfor theinitial Arte-
gquaktdemonstratoThreekey areascanbeidenti ed.

The rst concerngheknowledgeextractiontools. Theseareto be
usedto extractfactualinformationitemstogethemwith sentenceand
paragraph$érom web documentghatmight be manuallyselectedr
obtainedautomaticallyusingappropriatesearchenginetechnology
Thefragmentof informationarepassedo theontologyseneralong
with metadatalerived from the vocalulary of the ontology

The secondkey areais the informationmanagemenandstorage.
Theinformationis beingstoredby the ontologysener andconsoli-
datedinto aknowledgebase focusedon artistsandpaintings.

The nal key area,is the narratve generation.The Artequakt
servletwill take requestdrom areadervia a simpleweb interface.
Thereaderequestill usuallyincludeanartistfor whomto generate
a biographyin a particularstyle (chronology throughthe paintings
etc.)andalsoary userinformation;for example,the narratve might
be generatedspeci cally for a child or an art historian. The sener
thenusesstory templatego rendera narratve from the information
storedin the knowledge base.The restof this paperwill examine
thesethreeareasn moredetail.
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Figurel. TheArtequaktArchitecture

3 KNOWLEDGE EXTRACTION

Theaim of theknowledgeextractionsectionis to extractandidentify
factualinformationfrom the Web-basediocumentsandto structure
it appropriatelyfor entryinto theknowledgebase Much of theinfor-

mationfrom the Webis in the form of naturallanguagedocuments.

One of the promisingapproacheso providing easyaccesgo such
documentss centredon information extraction that reducesthem
into takular structuregrom whichthefragmentof documentganbe
retrieved asanswerdo queries However, the effort andtime needed

for annotatinga large numberof texts andthe prerequisiteof acquir
ing backgroundknowledgethatstipulatesvhichtypesof information
areextractable aremajor challengegoward exploiting suchextrac-
tion techniquedor practicalpurposes([2B. Work suchas([4],[14])
investigatedhe applicationof machinelearningtechniquesn order
to automaticallyidentify patternsrom annotatedxampletexts.

In particular whilst mary attemptshave beenmadeto extractin-
formationfrom the Webby usingmanuallyannotatedexts, norobust
and reliable methodologiesare yet available. Documentsfrom the
Webuselimitless vocahularies,structuresand/orcompositionstyles
for de ning approximatelythe samecontent,implying thatit is of
little useto male efforts to locaterecurrentsyntacticpatterns.For
example,althoughcontentsimilarity betweentwo biographicdoc-
umentsmight be expected,expressionausedfor both sourcesmay
vary dramatically

Theseobsenrationshave led usinitially to usea naturallanguage-
basedxtractionapproacHor acomparatiely deepeicontentunder
standingfrom which variouscluesconcerningsemanticandsyntac-
tic featurescanbe obtained.The useof an ontologycoupledwith a
general-purposkexical databas€éWordNet[18]) asa guidancetool
for creatinginterestingrelationsis anotherdimensionof our initial
approachaiming at minimising relianceon domain-speci cextrac-
tion rules. Figure 2 shavs extraction resultsbasedon the exam-
ple of "'Rembandt's father was a miller who died in 1630'. Two
biographicpiecesof information about "Rembrands father' (i.e.
“job_title (miller)' and dateof_death(1630)"), werecapturedaswell
asthe factthat 'Rembrandtis a personandhe is the sonof a dead
miller.

3.1 Natural Languagelnformation Extraction

The capabilityof recognisinga namedentity without the annotation
effort of humansor withoutthe needto createextractionrulesis one
of theobjectivesof ourapproachTheideais to make useof general-
purposdexical databaseandto exploit the knowvledgefrom syntac-
tical andsemanti@analysigo clarify thetypesandstructuresf given
information.Althoughthe proposedpproachmaynot be assophis-
ticatedas manuallyannotatedie nitions, its contrikution lies in its
extensibility andpracticalnature(acceptablg@erformance)We usea
paragraptasa unit of semanticanalysisinsteadof a sentencesince
muchof thecritical informationusedfor interpretingtext is scattered
in differentsentencegas obsered in [3]). Downloadeddocuments
from the Web are rst divided into paragraphswhich arethenbro-
kendown into a groupof sentencesThe paragraphsareanalysedas
follows:

1. SyntacticabhnalysisA sentencés decomposehto asetof gram-
matically relatedphraseqe.g. a verb-phraseor a noun-phrase).
We have usedthe Apple Pie Parser which is a bottom-upproba-
bilistic chartparserandis freely available[20].

2. Semantianalysis:

Identi cation of maincomponentseachcompoundsentencés
decomposeihto simpli ed structureseachof which contains
oneclause,i.e. a simple sentenceEachclauseis clusteredas
oneof threeparts:subject,verb,andobject. Temporalproper
ties areinferredfrom a verb tense(e.g. ‘past, ‘present’),and
associatewvith thesentenceA writing style(e.g.” rst-person’,
“third-person‘)canbe derived from the personalpronounif it
existsin the sentences subject.

Recanition of namedentity. two resourcesreusedfor deter
mining whetheror not a given word denotesa persons name.



The rst is syntacticaltags,which are obtainedas the result
of the syntacticalanalysiscarriedout by the Apple Pie Parser
The seconds gazetteersf peoplenameswhich areavailable
aspartof the GATE (GeneralArchitecturefor Text Engineer
ing, [6]) packageGATE providestext les which containper
sonnamesassociatedvith genderattributes.A namewhich is
not de ned in GATE's text les will still be extractableif it
is taggedas a propernoun. Heuristicsand grammarrules are
appliedin orderto extractonly properpersonahouns.

Resolutiorof pronounrefeenceganaphoricrefeences)aper

sonalpronounrefersto a speci ¢ personandactsasa subject
("he' or “she"),anobject(Chim' or “her'), or a marler of pos-
sessiorde ning who owns a particularthing (Chis' or “hers").
Currentlywe are using a simpleresolutionfunction that runs
at reasonablyfast speedobtaining the best-guessedeferent.
Three attributes (gender numbey and structuralinformation)
areconsideredn determiningtheright referent.

Addinga missingsubject a clausecaninherit a subjectfrom
a main clause sinceit is syntacticallydependenbn the main
clause.

In Figure2, the given example’Rembandt's fatherwasa miller
whodiedin 1630'is dividedinto two clausesThe samesubject(i.e.
"Rembrands father') is assignedo both clausessincethe second
clauseis dependenon the rst one.At this stage, Rembrandtwas
successfullyrecognisedisa persons name.Gazetteerprovided by
GATE do not containthe name'Rembrandt' whereassyntactictags
for this sentencenarkit asa propernoun.

3.2 Relation Extraction

To createa binary relationshipbetweentwo extracted individual
facts, knowledge aboutthe pre-de ned semanticrelationswill be
required.Consultingthe ontology which speci esvariousrelation-
shipsamongclasseswill act as a basisfor decisionsconcerning
whichrelationsto use.A queryis submittedo theontologysenerto
obtainsuchknowledge.

"Rembrandt's father was a miller who died in 1630"

A

Subject: Rembrandt's father
Verb: be
Object: a miller
Style: third-person
Temporal: past

Subject: Rembrandt's father
Verb: die
Object: in 1630
Style: third-person
Temporal: past

N

WordNet J

WordNet
| Father is-kind-of Person | Miller is-kind-of Worker |
T
‘ ontology ‘\
| relations \
\ |"be" maps to* has_work_info"' \
AY
)

ontology

Figure2. An exampleof knowledgeextractionusingontologyand
WordNet

In orderto reducethe problemof linguistic variationbetweerre-
lationsde ned in the ontology andthe extractedfacts,we will use

threelexical chains(synoryms, hyperryms, and hyporyms) as de-
ned in WordNet. For example,the conceptof “depict’ is matched
with “portray' (synorym) and represent(hyperrym). In orderto re-

duceover- andundergeneralisationywe will consideronly one-level

of hypertrymsandhyporymswhenagivenword is averh

Thetypesof informationareidenti ed by tracingthe hierarchies
of hyperryms. For example,as shavn in Figure 2, "miller' is ex-
tractedasthejob of Rembrands fathersincethe hyperryms mapto
‘worker'. Factualdata,suchasa dateor a city name,are extracted
by usinga dateparsingprogramcoupledwith a simplegrammarand
the hyperrymsde ned in WordNet.In caseswheretherearemulti-
ple matchesall relationsarerepresente¢h outputs.

In Figure2, relationextractionfor both clausess determinecdby
the catgyorisationresultsof verbs(i.e. "be' anddie'). The “be' verb
posesa rather dif cult case,sinceits semanticmeaningis heas-
ily dependenbn other phrasesj.e. subjectand object. According
to WordNetde nitions, one of its sensestates work in a speci c
place,with aspeci ¢ subjector in aspeci c function'. Sinceits syn-
onyms (i.e. ‘work' and ‘follow") are matchedwith “work’, we ex-
ploit this relationto further examinewhetheror not it is relatedto
‘job-information'.

In the secondclause,since “die' can be convertedto the noun
format “death’, the verb “die' matcheswith two potentialrelations
(‘dateof_death' and “placeof_death’). In this case dateof_death'
was chosensincethe "1630' was extractedfrom the samesentence
andinstantiatechsdateinformation.

The outputfrom this sectionis an XML-formated representation
of the facts, paragraphssentencesnd keywords identi ed in the
knowledgeextractionprocessThe XML les aresentto the ontol-
ogy sener to populatethe knowvledgebase.

4 KNOWLEDGE REPRESENTATION AND
STORAGE

4.1 Artequakt Ontology

An ontologyis a conceptualisationf adomaininto amachineread-
ableformat[8]. For Artequakttherequirements to build anontology
to representhe domainof artistsandartefacts.This ontologyis be-
ing implementedn Pro&ge, which is a graphicalontology editing
tool [7]. The main part of this ontologyis being constructedrom

selectedsectiongn the CIDOC ConceptuaReferencévlodel (CRM

- [5]) ontology CRM wasdevelopedby ICOM/CIDOC? Documen-
tation Standard$sroupto represenainontologyfor culturalheritage
information. It was built to facilitate the transformatiorof existing

disparatenuseumandculturalheritageinformationsourcesnto one
coherensource.

TheCRM ontologyis designedo represenartefacts their produc-
tion, ownership,location,etc. This ontologywasmaodi ed for Arte-
guaktandis beingenrichedwith additionalclassesandrelationships
to represena variety of informationrelatedto artists,their personal
information, family relations,relationswith otherartists,detailsof
their work, etc. The Artequaktontology also allows the storageof
textual paragraphsr sentencealongwith their sourceURLs sothat
atalaterpointthey canbereomganisediusingtheontologyasaguide.

4.2 Automatic Ontology Population

Thereis anincreasingnterestin building ontologiesto provide a va-
riety of knowledgeservicesPopulatingontologiesvith knowledgeis

http://wwwcidoc.icom.og/



labourintensie andtime consumingSemi-automati@pproacheto

ontology populationhave beenfollowed by for example[22] where
relationshipsanbe addedautomaticallybetweennstancesf these
instanceslreadyexist in the knovledgebase otherwiseuserinter-

ventionwill beneededOntoAnnotatd21] andOntoMat[9] aresup-
porting tools of userdriven ontology-basednnotationswherethe
producedannotationganbefed backto theontology

In this project we are investigatingthe possibility of moving
towards a fully automaticapproachof feedingthe ontology with
knowledgeextractedfrom theweh As mentionedn section3.2,this
informationis extractedwith respecto the Artequaktontology and
providedasXML les, oneperdocumentusingtagsmappediirectly
from namef classesandrelationshipsn theontology Whenanew
XML le is producedFigure3(a)),it will be sentto the Artequakt
ontologysener which launchesa programto parsethereceved le
andpopulatethe ontologywith the newly provided knowledge(Fig-
ure3(b)).

The ontology sener is basedon Jasa soclets and connectedo
the Artequaktknowledge basethroughthe Prog&ge API. A limited
inferenceengineis beingbuilt on this sener to allow queryingand
the retrieval of speci ¢ informationfrom the ontology for example
to getall paragraphthatmentionthedateof birth of aspeci c artist,
gettheartistof a painting,getall availablefactsaboutanartists,etc.

4.3 Consolidating the Knowledge-Base

Whenanalysingweb documentsiboutselectedartists,it will bein-
evitablethatwe extractduplicatednformationor evencontradictory
information.Handlingsuchinformationis challengingfor automatic
ontology populationapproachesStaabet al[21] stressedhe prob-
lem of creatingduplicateobjectswhenextractingfrom differentdoc-
umentsThey reliedon manuallyassigneabject-identi ersto avoid
duplication.Ourapproachs attemptingo identify andeliminatedu-
plicationsautomaticallyusinga two-stageconsolidatiorprocess.

The rst stageis for the Artequaktontology sener to addall ex-
tractedinformationto the knowledgebaseregardlesof whatis al-
ready stored. This resultsin the creationof multiple instancesof
artistswith possiblythe sameinformation (e.g. multiple instances
of Rembrandt)The challengés to identify which of theseinstances
referto the sameartist,andwhich onesreferto genuinelydifferent
artistswho happerto have the samenameor information.

Thesecondstagess to runa consolidatiorprocesgo identify pos-
sible duplicateinstancesn the knowledgebase searchingor clues
in therestof informationavailableabouttheseinstancesThisis why
it is bestto feed the new informationto the knowledge base rst
(stagel), which provide the consolidationprocesswith moreinfor-
mationto comparewith.

The consolidationprocessinvolves applying a set of heuristics.
Informationextractiontoolsaresometime®nly ableto extractfrag-
mentsof informationaboutan artist, especiallyif the sourcedocu-
mentor paragraphs smallor dif cult to analyseThisresultsin the
creationof new instancesvith only oneor two factsassociatedavith
each for exampletwo artistinstancesvith thenameRembrandtbut
oneinstancehasa locationrelationshipto Holland, while the other
hasa dateof birth relationshipo 1609.0neheuristicto applyhereis
to memgesuchshallav instancesnto oneinstanceof Rembrandtvith
bothlocationanddateof birth relations keepingthe original source
URLs of eachfact.

Another heuristicis if two instancesf same-namartists have
equalvaluesfor their dateandplaceof birth anddeathrelationships,
thentheseanstancesrelikely to beduplicatesin which casethey can

be fusedtogetheras oneinstance otherwisethe two instanceswill
stay separateSucha heuristichelpsto distinguishbetweensame-
nameartists. The amountandtype of information overlap between
instancescan be usedto calculatea con dence value to indicate
whethercertaininstancecanbememgedor left separate.

Anotherchallengen informationconsolidatioris to identify exact
matches Identical information can exist in different versions.For
exampleconsidetthesentences:

Rembrandtvasbornin the 17thcenturyin Leiden.
Rembrandtvasbornin 1606in the Netherlands.
Rembrandtvasbornon July 15 1606in Holland.

The sentencesbore provide similar informationaboutan artist,
writtenin differentformatsandspeci city levels.To matchtheabove
sentencedt will be necessaryo enrich the currentontology with
propertemporalandgeographicatepresentationsSomeformatva-
rietiescanbe dealtwith at the extractionlevel. For examplethe in-
formationextractiontools beingusedin this projectcanidentify and
extractdatesn differentformats,andprovide it asday month,year
decadeegtc. This informationcould be fed to the temporalontology
andreasonedver to matchbetweerdifferenttime frames.

Therehasbeenmuchwork ondevelopingdatabaseandgazetteers
of placenamessuchasthe Thesaurusf GeographidNames(TGN,
[10]), AlexandriaDigital Library (ADL, [11]), andWordNetwhich
alsoprovidessomegeo-information Suchsourcesanbeintegrated
with the currentontologyto provide knowledgeon geographicahi-
erarchiesplacenamevariations,andotherspatialinformation[1].

5 NARRATIVE GENERATION

While machinesene t from usingstructuredntologiego exchange
information, humanbeingsneeda moreintuitive interface.One of

themostnaturalwaysto do thisis by storytelling. Thereis awealth
of critical andphilosophicathoughtconcerningnarratize thatcanbe
dravn onto assistin constructinga story (in this casea biography)
from theraw informationgatheredFigure4 shavs oneway of view-

ing the layersthat make up a narratve asproposecby Bal [2]. The
raw factsandchronologicakollectionof eventsin ary particulartale
is calledthe Fabula. For ary givenFahkulawe could presenthefacts
from differentperspectiesandin differentsequenceto producea
Story We could thenrenderary given Story into several different
formsor Narratives(e.g.a Im or novel).

HTML Pages J

Contextual Templates

Ontology + Knowledge Base }

‘ Narrative H Narrative H Narrative H Narrativ{

‘ Story ‘ ‘ Story

‘ Fabula

Figure4. Thelevelsof Narrative

In Artequaktthe knovledgebasecanbe thoughtof asour under
lying fakula. To producethe eventualnarratve (in our casepages
of html) we needto rst arrangesub-element®sf the fakula into a
sensiblesequencandproducea story.



<Paragraph>
<url>http://search.ebi.eb.com/ebi/article/
0,6101,36822,00.html </url>
<text> Rembrandt Harmenszoon van Rijn was
born on July 15, 1606, in Leiden, the
Netherlands... Rembrandt left the University of
Leiden to study painting. ... He was influenced
by the work of Caravaggio and was fascinated
by the work of many other Italian artists. </text>
<sentence>Rembrandt Harmenszoon van Rijn
was born on July 15 1606 in Leiden
<Painter>
<name>Rembrandt Harmenszoon van
Rijn</name>
<date_of_birth>15 july 1606</date_of_birth>
<place_of_birth>Leiden Netherlands
</place_of_birth>
</Painter>
</sentence>

<sentence> He was influenced by the work of
Caravaggio
<Painter>
<name>rembrandt</name>
<inspired_by>Caravaggio</inspired_by>
</Painter>
</sentence>

</Pragraph>

(@

(b)

Figure3. a)XML le of extractedinformationis sentto the ontologysener, b) Thesener creategherelevantinstancegndrelationshipsn the ontology

5.1 Biography Templates

Thestorystructuresve areusingarehumanauthoreiographytem-
platesthatcontainqueriesinto the knowledgebase.

Previous work hasstoredqueriesinto anontologicalspaceasthe
destinatiorof navigationallinks [23], by following thelinks theuser
causeshe queriesto be executed(andviews the results) With Arte-
quaktthesebasiclinks have evolved into more complex structures
thatarrangethe queriesinto a sequencéa biographytemplate).

The templatesare written in XML usingthe FundamentaDpen
HypermediaModel (FOHM) [17], which is capableof represent-
ing avariety of hypermediastructuresncludingtoursandlinks. The
XML les arethenloadedinto the Auld Linky contextual structure
sener[16], which providespatternrmatchingfacilitiesoverthestruc-
turesviaHTTP.

Sequence

1 2 3

Concept
Rembrandt

Harmenszoon van
Rijn was born on
July 15 1606 in
Leiden

Rembrandt's
father was a miller
who died in 1630

Context object - describing in which
D context this part of the structure
can be seen

His early work
was devoted to
showing the lines,
light and shade,
and color of the
people he saw
around him

He was influenced
by the work of
Caravaggio

Data object - contains the query to
the knowledge base (the results of
the queries are shown here)

Figure5. Templatepruning:Theblackcontet (representingnowledgeof
artists)hasfailed, resultingin the shadedstructurebeingpruned.

Any given biographytemplatemay be constructedrom several
sub-structuresThe basicstructureusedis the SequenceThis repre-
sentsalist of querieghathave to beinstantiatedrom theknowledge
baseandinsertedinto the biographyin order Thesequeriesare au-
thoredusing the vocalulary of termsde ned within the ontology
Other structuresallow more comple effects. A Conceptstructure
containsseveral queries,ary of which may be usedat this pointin
thebiography A Levelof Detail (LOD) structures similarto acon-
cept, but thereis an orderingbetweenthe queriesthat corresponds
to preferencdi.e. preferablythe highestnumberedqueryshouldbe
used,f that's not possiblethe next highest,andsoon). Thesestruc-
turesmaybenestede.g.asequencef concepts).

Somequeriesmay retrieve paragraphslirectly while othersquery
the consolidatedntologyfor speci ¢ factsandconstructsentences
dynamicallyfrom the results.This canbe usefulfor factsthat have
beeninferred(andthereforethereis no correspondingaragraph)or
whenthereis no paragraphthat ts theliterary form of therestof the
biography(e.g.the biographyis in third personbut all the available
paragrapharein rst person).

Thetemplatesalsocontaincontextual informationon which parts
of thebiographystructureareappropriaten differentcontexts (spec-
i ed asalist of tag value pairsinside a contet object).For exam-
ple imaginethatthe userhasspeci ed thatthey do not have a good
knowledge of artists. The templatestructurecan specify that parts
of the structureareonly availableto peoplewith a goodknowledge.
Thus,whentheuserqueried.inky for thetemplatetheinappropriate
partsthatrequirethis areprunedaway.

Figure 5 shavs an examplestructurebeing pruned.In this case
a query into the ontology concerningartistic in uences (here it
would resole into a sentenceboutCaravaggio)is removedbecause
it would not make senseto a userwho did not have a reasonable
knowledgeof artists.Theresultingparagrapheads:

"Rembadt Harmenszoorvan Rijn wasborn on July 15 1606in
Leiden.Rembadt's fatherwasa miller whodiedin 1630.His early
work wasdevotedto showingthelines,light andshade andcolor of



thepeoplehe sawabouthim:

In this way the biographystructureswill betailoredto the needs
of eachindividual user Onceit hasbeenretrieved from Linky the
templatehasto be instantiated by making eachqueryin turn and
thenrenderingtheresultsinto a html pagefor display

6 CONCLUSION & FUTURE WORK

In this papemwe have describedhebasicarchitectureandinitial work
in the Artequaktproject.Our aim is to be ableto generateautomat-
ically tailored biographiesfrom a knowledge basewhich hasbeen
automaticallypopulatedoy annotatingext fragmentsextractedfrom
Webdocuments.

We arecurrentlyworking on completingtheinitial prototypesys-
tem andintegratingthe threemain componentsdenti ed in the ar-
chitecture We will thenbe ableto assesshe effectivenessover real
datasourcesandbegin theprocesof re ning the constituanpartsto
improve the overall quality of thebiographiesenedby the system.

Although someof the researctissuesin this processare partic-
ularly challenging,the nal objectie is to have an architecturein
placewhichwill allow usto exploresomeof theresearclissueghat
have arisensofarin moredetail; for example,morecomprehense,
automaticconsolidationof knowvledge bases bettertechniquesor
knowledgeextractionandmoresophisticateaharratve structuringof
theknowledgefragmentsTo this end,progressasbeenmadein the
identi cation of anapproachandthe building of a prototypedemon-
stratorfor the project.
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