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ABSTRACT

Nowadays, mary distinct communitiesare researchingon tech-
nologiesfor knawledgecapturingmodelling,andnavigation. More-
over, advancesn Internettechnologymalesit possibleto perform
mostof thesetaskson heterogeneousnddistributedenvironments
suchasthe Weh Theseadwancesthough,have raisethe needfor
knowledge servicesto accommodatehe ever increasingnumber
of Web users. To provide sucha serviceone needsto combine
key technologiedor differentaspectof knowledgemanagement:
capturingmodelling,navigating. This shouldbetightly integrated
with the intendedservice. We describesuchan integration effort
in this paper Our domainis a Web-basedews repositoryandwe
aimedto provide personalise@ntology-drven serviceson the top
of it. We usedknowledge capturingtechnologiego populatethe
underlyingontologiesknowledgemodellingtechniqueso provide
reasoningapabilitiesfor theontology-drven service andnavigat-
ing technologieso overlay Web-pageswith the ontology-drven
service.
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1. INTRODUCTION

Capturingknowledgecontainedn diverseandheterogeneously
distributedsourceshasbeena longstandinggoal of mary research
efforts, primarily originatedfrom the knowledgeacquisitioncom-
munity. Equallyimportantthough,is to build structuresvherethis
knowledge can be storedand reusedwheneer appropriate. The
knowledge modelling community hasbeenworking for yearson
the usesof ontologieq[21]) to accommodatéhesetasks.After the
knowledgehasbeencapturedstoredandrepresenteth appropriate
reusablestructuresye couldreasoraboutit by exploiting therela-
tionsthathold betweerthosestructures.This providesthe ground
uponwhichwe couldbuild intelligentservicegailoredto userpref-
erencesSuchaholisticapproachin knovledgemanagemenfrom
capturingit to provision of servicesijs still in its infangy.
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Themainreasonprobably is the distinct communitieswvho re-
searchdifferentaspectf this holistic approach.Thereis an ob-
senedlackof toolsthatcan‘cross’ communitybordersandbeused
by scholarsvorking on a differentaspecbf the sameproblem.As
partof our InterdisciplinaryResearctCollaboration(IRC) we are
working on theintegrationof threemajortechnologiegor knowl-
edgemanagementcapturingknowledgeby usingtext engineering
methodsmodelling knowledgeby usingontologies,and navigat-
ing knowledgewith the useof openhypermediaandannotatiorof
WebdocumentsAn importantelementof this integrationeffort is
thatwe applyit to produceanendproduct thatis, aknowledgeser
vice which is Web-accessiblandin the casepresentedhere,allow
usergto personalise news storiesrepository

In this paper we elaborateon aspect®f this integrationandthe
provision of theknowledgeservice.We do not provide anin-depth
analysisof all the issuesrelatedwith this integration. Rather we
focuson the provision of the knowledgeserviceandwe elaborate
on the issuesthat arerelatedto its functionality This sort of in-
tegrationis purpose-dsien andbiasedtowardsthe peculiaritiesof
our domain: ontology-drven news servicesprovided to members
of anorganisation We have beenworking on this domainfor some
time ([16]), with the mainfocusbeingthe useof ontologies.This
integrationaimsto shedlight on the useof complementaryech-
nologies,suchascapturingandnavigatingknowledgewhich could
be coupledwith knowledgeservices.

Hence we startwith our efforts on usingtext engineeringech-
niquesto captureknowledge(section2) which we usedto populate
the underlyingontology aswell asassociatingt with the knowl-
edgeservice. Spacereasonsprevent us from expandingon the
knowledgemodellingaspectwith the useof ontologies. As there
is a plethoraof conferencesnd journalsdedicatedo the partic-
ular field, we refer hereonly to thoseontologyissuesthatarere-
latedto the provision of the knowledgeservice. This is described
in section4 whereasn section3 we elaborateon the integration
of Web-basedhavigationaltechnologieswith ontologiesandtheir
connectionwith the knowledge service. We mentionrelatedre-
searchefforts in section5 and we concludethe paperin section
6.

2. CAPTURING KNOWLEDGE

Our aimin capturingknowledgeis to performall necessarac-
tivities in anon-intrusve mannerfor the userandyet beingableto
captureknowledgefrom a wide variety of resourcesideally Web-
accessedocumentsin addition,the knowledgewe areinterested
to captureis organisation-specifizvhich makesit possibleto build
andimposeapredefinedstructure Indeedwe learnedrom our ex-
periencewith thePlanetOntd([5]) suiteof toolsthatorganisational



knowledgecanbe capturedandmodelledeffectively oncethe pur

poseandserviceghatwill usethis knowledgeareclearly defined.
In our domain,thesearenews servicesusedby memberof anor-

ganisationandwe areinterestedo provide themwith news items
of theirinterest.

In this line of work, we arenot interestedn a full-fledgedlin-
guisticanalysisof the organisationatiocuments We have applied
though technique$rom InformationExtraction(hereafterlE) field
which we coupledwith domain-specifidemplateso identify the
partsof adocumento beanalyzed Theuseof templatess purpose-
drivenaswe usetheknowledgecapturedo populateheunderlying
organisationabntology Represenbrganisationaknowledgein the
form of anontologyallowed usto reasormaboutit, with ontology-
driventoolssuchasthe onedescribedn section4, actingasusers’
front-ends.

2.1 Template-driveninformation extraction

In contrastto full linguistic analysisof a document,IE focus
only on portionsof text that are relevant to a particulardomain.
From that perspectie, IE canbe seenasthe task of pulling pre-
definedrelationsfrom texts aswe seein applicationof IE in vari-
ousdomains([17]). Template-drren IE makesit possibleto iden-
tify relevantinformationwhich could be useddirectly to fulfill a
task, like populatingan ontology ([22]). If no templateappliesto
the parsedsentenceéhenno informationis retrieved.

In our domainof news itemsdescribingeverydaylife in anaca-
demicunit we areinterestedo extract specificinformation, such
namesof projects,memberof the organisationfunding organisa-
tions, awardingbodies,amountof mone/ beingawarded,etc. We
have followed anevent-centredapproachin representingheinfor-
mationfoundin news items([5]), andwe usedthis eventtypology
asa guideto build templatesfor extractinginformationautomati-
cally. Thetemplateconstructiorandtheir linking with the IE sys-
temis describedn detailin [22]. Herewe briefly presenanexam-
ple templateto illustrateits usefulnessn capturinginformation.

Oneof theeventtypesin theKM Pl anet domainis
vi si ting-a-pl ace-or - peopl e. For thateventwe arein-
terestedto captureinformation relatedto the peopleor group of
peoplewho arevisiting, the placethey arevisiting, the dateor du-
ration of their visit, etc. We have definethe following templateto
extractthisinformation:

[, X - visited,Y, from Z ]

This templatematcheghe sentencevord list whereX is recognis-
ableasanentity capableof visiting, Y is the placebeingvisitedand
cannotbe a preposition,andZ is recognisablesa rangeof dates
by virtue of their syntacticfeatures. The remainingtokensin the
sentenceareignored. Eachtemplateis triggeredby the mainverb
in ary tense.n thistemplatethetriggerwordis theverb“visited”.
In [18] it is aguedthat linguistic rules could be deployed to help
identify trigger wordsreliably. For example,if the tamgetedinfor-
mationis the subjector the direct objectof a verbthenthetrigger
word shouldbethemainverh We alsomale useof the underlying
ontologyto helpusidentify propernamesfor visitors(in casethey
areKMi membersandwheneer this fails we usea namedentity
recognizeffor propernamesof peopleandplaces.

Assumethatwe apply this templatein a news item which con-
tainsthefollowing sentence:

“AKT collaboratingnstitutionsvisited Shefield from
January29-31, 2001 to shareideasand organisethe
AKT project!

Thetriggerword ‘visited’ will activatethetemplatedescribedbore
andvariablesX, Y, andZ will beinstantiatedo visitor, placebeing

visited andrangeof dates,which will extractthe following infor-
mation:

e visitor: “AKT collaboratingnstitutions”
e place:“Shefield”
e date:"January29-31,2001"

Thisinformationwill becorvertedto theappropriateontologyrep-
resentatiorlanguageto instantiateit. We do not expandon this
topic hereasit is peripheralto our issueof capturinginformation.
However, we point theinterestedeaderto [22] wherethe connec-
tion of the IE systemwith the underlyingontologyis describedn

detail.

2.2 Heuristics-basedphrase extraction

An alternatve to extractinformationdriven by predefinedem-
platesis to scana documentandlook for specialvisual effectsin
it. As the authorsdescribein [11], documentauthorstendto use
syntacticmethodsto delineatekey phraseor ideasin documents,
suchasputtingthemin italics, identifyingthemwith acrorymsand
soon. In building a large informationretrieval system([12]), the
authorsarguedfor the disadwantage®f afull documengparsing:

“[. ..]very few of the wordsin a documenteflectthe
underlyingmeaningand importanceof the text, and
morewerthedistribution of wordsdoesnotreflectthe
wordsor phraseshatbestcharacterizéhedocument. . ]
ideasdiscussedn a documentcan often be written
in a wide variety of words, which will vary consid-
erablyacrosdifferentauthorsanddifferentorganiza-
tions, but the catch-phraseand buzzwords are very
often invariant acrossdocumentson the samecate-
gory[...] processinghe entiretext of a documentis
extremely costly in computationaterms,and canbe
prohibitive for very large samplesets”

Onthecontrary extractingsemanticallysignificantphrasess more
tractableasit doesnot requirea full parsenor dependon statis-
tical evidenceof words occurrences.To implementthis ideathe
useheuristicghatcapturespecifickindsof visualeffectshave been
adwcatedandappliedin [12]. In our work we extendedthe pro-
posedsetof heuristicsandapplyit for a differentpurposeinstead
of usingthoseheuristicsfor catgorizingdocumentsve tightly in-
tegrate them with an ontology-drven servicefor providing cus-
tomizednews storiesto interestedusers. We presentthis service
in section4. Initially though,we will describein detail the setof
heuristicswe apply for extractingsemanticallysignificantphrases
andwe elaborateonits purposen the ontology-drven service.

We have choosegthefollowing setof heuristicsto extractphrases
or wordsthat:

e areheaily repeatedvithin thedocument;

e arefully capitalize(normallytheseare acroryms or proper
technicalnames);

e are designatedas short phraseq1-5 words) and appearin
differentformatfrom thesurroundingext(e.g.in italics, first
lettercapitalized);

e aremadeof compounchouns(3or morenounsin arow);
e appealin alist of items;

e aresectionheadings;
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Figure1:

e aremadeof hyphen-linked compoundphrases.

In figure 1 we includetwo overlappedscreenshotto illustratethe
usageof theseheuristics. Theright window containghetext which

we scannedo extractphrasesvhereagheleft window is a screen-
shot of the heuristics-base@xtractiontool. As we can see,the
usercan selectary combinationof the aforementionedeuristics
or apply themall. In this screenshotve seethe resultsof ex-

tractinghyphen-linked compoundphraseswhich arecomposeaf

the compoundwordswith a hyphenseparatinghemandthe word

which follows. For instance someof the phraseghat have been
extractedare“web-basedollaboration”,"knowledge-intensie or-

ganizations”etc. Thesephrasesreindeedindicative of the nature
of this documentwhich is a descriptionof the KMi project En-

rich which aimsto apply web-basedollaborationin knowledge-
intensize organizations.Oncewe extract thesephrasesywe asso-
ciate themwith ontologicalcateyoriesdravn from KMi' s library

of ontologies.In thatway, we link documentsvith thesecateyories
which helpedusin increasinghe answersetof relatednews items
in the servicewe describein section4. In this example, the ex-

tractedphrasesvereassociatedvith the category “ResearchArea:
KnowledgeSharingandReuse”. Having identify thesephrasesn

the Enrich projectdocumentallows usto declareit relevantto the
researclarea‘’knowledgesharingandreuse”.

3. NAVIGATING KNOWLEDGE

KMi Planetusesanontologyto annotatehe documentst man-
ages.In this sectionwe presenta hypertet linking servicewhich
usesthe sameontologyto apply navigationallinks to thosedocu-
mentsusingthe organisationaknowledgein our domain.Herewe
focusontheunderlyingarchitectureof thelink serviceandhow we
integrateit with the ontology-drizen service.

Our basiswasthe ConceptualOpenHypermediaServiceEnvi-
ronment(hereafterCOHSE[1]),whichitself combinesontological
reasoningservicesvith anestablishedink service(DLS [2]) toen-
abledocumentgo belinkedtogethewia metadatalescribingtheir
contents.

In contrastwith the commonusageof the Web which involves
embeddindinks within documentsn the HTML format, openhy-
permediasystemstreat links as first classobjectswhich can be

The heuristics-basedphrase extraction system.
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Figure2: The genericCOHSE architecture augmentedwith an
ontology-driven sewvice.

storedand managedseparatelyfrom the documentsn which they
areultimatelyused.

Here the COHSE architecturecombinesthe original link ser
vice with a ontologicalmodelto enabletheseindependenhyper
text links to betargetedon the instance®of conceptsnentionedn
documentshence“ConceptualOpenHypermedia”. Its hasfour
componentsya) an ontologyservice,(b) a resourceservice,(c) a
metadataservice,and(d) alink service(a variationof the original
DLS).

The ontologyservicemaintainsthe ontologyandallows the ap-
plicationto interactwith it througha well-definedAPI. It provides
operationgelatingto the contentof the conceptuamodel,e.g. ex-
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Figure 3: A Webdocumentoverlayed with ontology-driven hyperlinks and firing of ontological sewices.

tendthe ontology queryit by returningthe parentsof childrenof a

concept.Theresourceservicemaintainsa list of Webpageswvhich

representhe variousconceptsn the ontology The metadateser

vice allows documentso bedecoratedvith metadatagitherwords
or word combinationsin the textual part of the resourceitself or

could be conceptsaaddedexplicitly throughan externalannotation
process. The DLS provides presentatiorof results,dynamically
insertinglinks into Web pagesvherever a conceptis recognised.

In figure 2 we depictthe COHSEarchitecturaliagrammatically
We augmentedhis architecturewith an ontology-drien service.
Beforewe elaborateon this integrationwe will describethe Link
Generatorand Editorial Knowledge componentof this architec-
ture asboth componentsvere usedin the integration process.As
the authorsdescribein [1], “the Link Generatormodule of the
DLRS contactshe ontologyserviceto obtaina completdisting of
all thelanguageermsthatareusedto representheconceptsn the
ontology For eachof thosetermsthatarerecognizedasoccurring
in thedocumentthe generatofirst asksthe ontologyservicefor a
preferredterm, andthenasksfor the preferredtermto be mapped
ontoaconcept.Having identifieda conceptfrom the stringsin the
documentthelink generatocontactgheresourceserviceto obtain
alist of documentshatcontaininstance®f this concept”. The Ed-
itorial Knowledgemoduleevaluateghe numberandquality of po-
tentiallinks obtainedfrom the generatarlt allows to applyfilters,
userprofiles,similarity matricesetc,andwe canhook-inontology-
drivenservicesaswe describdan thesequel The COHSEsystems
poweredby OIL (OntologyInferencelayer). OIL ([7]) unifiesthe
epistemologicallyrich modelling primitives of frames,the formal
semanticandefficientreasoningupportof descriptionlogicsand
amappingto the standardVeb metadatdanguageproposals One
of theseis RDF (ResourcéescriptionFramavork).

The COHSE systemmalkesit possibleto add variouskinds of
links to documentsin orderto createa navigational overlay of
Web pages. In additionto this, it provides supportfor associat-
ing certaintypesof Web-baseantology-drvenserviceswith these

Web pages.Thesecharacteristicsvereappealingo usfor the pur-
poseof our experiment: we were interestedto link the person-
alisedontology-drizen servicedescribedn the next sectiort with
the dynamiclinking facilities COHSEprovides. Suchanintegra-
tion could leadto a Web pageoverlayedwith specifichyperlinks
which could fire personalizedservicesas the one we describein
section4. In thefollowing paragraphsve describethe integration
stepswe have madealongwith anexamplecase.

We hadalreadyarich sourceof ontologiesn ourlibrary of Web-
accesse(fromwebonto.ac.ukiknovledgemodels.We selectedhe
km - pl anet - kb which describeghe entitiesthat belongto the
KMi Planet([5]) domain. The next stepwasto male this ontol-
ogy availableto COHSE.As the Link GeneratousesOIL to com-
municatewith the underlyingontology we hadto write a simple
translatorto corvert our OCML-encodedntologyto RDF format
which is supportedasa defaultby OIL. This partialtranslationen-
abledthe ontologyserviceto posequeriesregardingthe hierarchi-
cal structureof classesn kmi - pl anet - kb. We werenotinter-
estedin a full translation(i.e., relations,axioms/rulesjsthis was
out of the scopeof this experiment.TheLink Generatoalsoneeds
alisting of the languageermsthatare usedto representoncepts
in thekm - pl anet - kb. We importedthis asa lexicon written
in XML which associateshe internal representatiof concepts
in km - pl anet - kb with their stringrepresentationd-or exam-
ple, the or g_bbc conceptis associatedvith strings“BBC” and
“British BroadcastingCorporation”. Having thesetwo resource
filesloaded wethenhadto invoke theontology-drvenservicefrom
within the COHSEsystem.

Weimplementedhisinvocationin the Editorial Knowledgemod-
ule wherethe stringsfound in the documentare treatedasinput
for theontology-drren service.Thatis becausethatservicetakes
ontologically-definectatejoriesasinput and returnsnews items

1 Originally describedn [10].
2We coinedthe term e-Storywhenwe refer to this sort of news
itemsasthey arestoriessubmittedn theform of anemail.



of potentialinterestafter performingontology-basednferencing.
Whenthe serviceworks as a stand-alongool (aswe describein
[10]), thesecategoriesare the internal representatiof concepts
in thekm - pl anet - kb, for examplestringslike or g_bbc. The
Editorial Knowledgemodule,useshelexicon mentionedeforeto
map the stringsfound in the documentwith their internal repre-
sentationsvhich will thenbe sentto the ontology-serviceasinput.
The outputof thatserviceis a Web-pageandthatmadeit straight-
forwardto link it with the COHSEsystem.

Let us go throughan examplecaseto demonstratehe usageof
this navigationalernvironment. In figure 3 we presenta screenshot
of a Web pagecontainingthe organizationcommitteeof the K-
CAP 2001 conference As we canseeon theleft paneof the Web
browser the COHSE systemhasalreadyload all the string rep-
resentation®f conceptdn thekmi - pl anet - kb ontology The
drop-davn menuin that part also shavs that we have choosethe
km - pl anet - kb ontologyafteratranslatiofrom OCML to RDF
hasbeenmade.In the centreof thescreenshoive seetheannotated
Web page. All the stringsthat belongto the list on the left have
beenhyperlinked and signpostedrom the COHSE systemwith a
smallgraphicwidgetattachedat theendof eachstring. Thisis the
‘button’ which will fire the ontology-drizen servicethatis usedin
COHSE.In this screenshoive have click on the ‘button’ attheend
of an“OpenUniversity” string. This haspop-upa smallmenuwith
two choices:(i) generatéMyPlanetfor “THE_OPEN.UNIVERSITY”

dravn, and(b) the methodfor matchinge-Storiess goingbeyond
the corventionalkeyword matchingin thatit is usingthe associa-
tion of heuristicallyextractedphraseswith ontologicalcateyories
describedn aprevioussection(2.2). Theadwantageof thefirst dif-
ferenceis thatwe canreasoraboutthe topic beingselectedy ap-
plying ontology-drven deductve heuristics.This would, arguably
give usamorepreciseanswethatmatcheshetopicbeingselected.
In orderto work reliably though,we hadto increasethe setof po-
tentialanswersThis is wherethe secondkey differencecameinto
play: by usingthe heuristicallyextractedphrasesn our searchwe
achieved a greaterrecall ratio than we would had with a simple
keyword-basednatch.

The selectionof the predefinedstructureof topic of interestwas
alsoanimportantdecision.We hadtwo requirementsn mindwhen
selectingthe structure:breadthof coverageanddepthof reasoning
support.Theformeraimsto cover aswide arangeof topicsaspos-
sible whereaghe secondrefersto the underlyingontology struc-
ture. Sincewe hadto dealwith awell-defineddomain,news stories
describingeventsrelatedto everydaymattersof anacademiorgan-
isation,we definedthe following structureof topicsto MyPlanets
users:

e Resear ch areas thatareinvestigatedn KMi;

e Resear ch t henes thatareinvestigatedn KMi;

and(ii) generatélyPlanetfor “DISTANCE_TEACHING_UNIVERSITY”. e Organi sati ons thatkKMi collaboratesvith;

Thesechoicesdemonstrateéhe differentmodesCOHSEontology
servicescanwork. We caneithercall the servicedirectly with the
internalrepresentationf the stringastheinput or we cando some
inferencebeforeinvoking theservice.This happenedh thesecond
choicewherewe performeda simpleinferencestepto deducethe
superconceptof The OpenUniversity, thatis, distanceteaching
university andthenwe invokedtheservicewith thatconcepiasthe
input. Theunderlyingkmi - pl anet - kb provided the hierarchi-
cal structure.

We closethis sectionby stressinghefactthatthelink construc-
tion softwarein COHSEcaninteractwith anindependensuite of
ontology-drven servicesaswe describecabove. In the following
sectionwe will elaborateon the ontology-driven serviceitself, the
MyPlanetnews service.

4. KNOWLEDGE SERVICES

Our aim whenbuilding MyPlanetwasto provide a personalised
servicethat would supportreasoningand be Web-accessibleWe
usedasa basisthe existing infrastructureprovided by PlanetOnto
([5]), the KMi Planetnewslettef. KMi Planetwasoriginally con-
ceived as an internal newsletterand progressiely becamean in-
tegratedsuite of tools for knovledge managementlt is usedas
lightweight communicationmedium by membersof our lab but
lacksthe advantage®f personalisedervices.

As we describen [10], we wereinterestedo provide aretrieval
methodfor potentiale-Storiesof interestthat would enableusers
of MyPlanetto reade-Storieghat matchtheir preferencesnstead
of browsing the whole archie to find an interestinge-Story We
werealsointerestedo provide supportfor reasoningvhenretriev-
ing thosee-Storiesas opposedto the traditional keywords-based
matchingalgorithmsusedin corventionalsearctengines.

We devisedaninterfacewhich allows the userto specifytopics
of interest(crudelyspeaking;‘the searctcriteria”). Therearetwo
key differencesof our approachwhencomparingit with a search
engine: (a) the structureof thesetopics of interestis ontology-

3 Accessibleonlinefrom http://kmi.open.ac.uk/planet/

Pr oj ect s in KMi;

e Technol ogi es usedin KMi;

e Application domai ns thatareinvestigatedn KMi;
e Peopl e - memberof theKMi lah.

Thesetopicsare normally encounteredn a typical e-Storyin the
KMi Planetstoriesarchive. In addition, it allowed us to satisfy
thesecondequirementthatis depthof reasoningupport.Indeed,
all of thesetopicsareclassesn the underlyingkMi Planetontol-
ogy andthey arerelatedto eachotherwith ontologicalrelations.
For example,the following OCML ([15]) codeis the definition of
aninstanceof a KMi researclanddevelopmentproject,the “KMi
Planet”project:

(def-instanceproject-kmi-planekmi-r&d-pr oject
((leading-organization knowledge-media-instite)
(has-goals'it is designedasa sharedvork andinformationspacefor
researcherwithin the OU, at KMi, andatanumberof relatedinstitutes”)
(has-project-memberjohn-dominguepeterscott)
(funding-source the-open-uniersity)
(has-web-addessweb-page-project-kmi-pief)
(uses-technologyech-lispweb)
(associated-poducts tech-kmi-planetech-planet-onto)
(project-application-domain kmi-communication)
(associated-documentsef-article-kmi-planea-web-basel-nevspager
ref-article-A-Knavledge-BaedNews-Sever-Supporing-Ontdogy-
Driven-Story-Enrichment-and-Knbedge-Rérieval)

(addresses-theméheme-communicatintheme-collaboratingheme-reasoning)

(has-reseach-areares-area-web-based-publishiy)g)

As we can see, this definition is sufficient to supportdeduc-
tive reasoningwith respecto the projects researctareasthemes,
applicationdomain, members technologiesprganisationsall of
which are presentedistopicsof interestto the userof MyPlanet
In additionto thesesimple inferencesteps,we also userelations
to link entitiesfoundin news stories,for examplepeoplearecon-
nectedwith projectswith thefollowing ontologicalrelation:



(def-relationinvolved-in-projectg?x ?project)
:constraintand(person?x)
(project?project))
:sufficient (or (has-project-membéiproject?x)
(has-project-leadéerproject?x)))

The OCML languageprovidessupportfor definingoperationabp-
tionsfor eachrelationsuchasthe: suf fi ci ent constructn our
exampleabove. Its purpossis to helpcharacterizehe extensionof
arelation.For therelationgivenabove, it is sufficientto prove that
apersonis amemberor leaderof a projectin orderfor therelation
i nvol ved-i n- proj ect/ 2 tohold.

Egjemail Stories Finder
0 display the PlanetOnto hierarchy tree, please enter:

edit password
‘ mail address: SulilfwigEnEnn]

Track related stories
a

Research area: educational
Project encode
Organisation: uk parlament
Peaple: marc eisenstadt

First & last name: [[lliE=uil

@ PlanetOnto hierarchy
& [ Research areas
& [ Research themes
@ ] Organisations
@ Projects
@ kmi-research-project m
d3e
meta leaming environment
visualizing evolutionary computing
sl intermet sofware visualization lah
sharing ontologies on the web
ki planet
enrich
vilual microscope
topic accessed video
imagine it
access o leamning materials

View MyPlanet

encodeis a kmi-research-project, which has goals
developing a methodology and software toolkitto help
capture and reuse design expertise
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Figure4: The designateduser interface of MyPlanet.

We will go throughanexamplecaseto illustratethe useof My-
Planetin asimplee-Storyretrieval scenarioln figure4 weinclude
ascreenshodf the designatednterfaceof MyPlanef. It is written
asa Java Applet which whenlaunchedoadsall the instancesf
the classeghat composethe structuredescribedabove. This will
enableusersto browse throughthe available instancesand select
thosefor which they wantto find e-Stories.In this screenshothe
user‘john smith’ hasselectfour instancespf which the ‘project:
encode’s highlighted.Thisis the currentlyvieweditem andin the
lower left panewe includeinformationrelatedto it, for examplea
textual descriptionof the projects goals. This informationis used
to assisto theuserselecttheright topic. We displaydifferenttypes
of textualinformationtailoredto thetypeof cateyory beingviewed.
For example,whenaninstanceof Peopl e is viewedthenwe dis-
play theprojectsthatthis personis involvedto. Thisinformationis
obtainedirom the ontologyafterfiring therelevantquery

In the sequelthe useractivatesthe searchfor relatede-Stories
by pressinghe ‘View MyPlanet’ buttonwhich displaysin another

* Accessibleonlinefrom http://eldora.open.ac.uk/my-planet/

browserwindow the e-Storiesfound (if ary). We includesuchan
e-Storyin ascreenshain figure5. At this point, we deploy associ-
ation of heuristicallyextractedphrasesith ontologicalcateyories
to increasehe numberof relatede-Stories.In this screenshotwe
have circled sucha phrase:*knowledgemodelling” which is asso-
ciatedwith the homorym ontologicalcateyory researcharea. As
the projectEncodehasknowledgemodellingasresearcharea,this
e-Storyis saidto be relatedto this projectandit is returnedasa
storyof interestalthoughit doesnot explicitly mentionprojectEn-
code

‘3 Full Story - Microsoft Internet Explorer i =10 x|

[ - ] aderess k< [N

| Fle Edt Wiew Favores Tools Help

KMi INFLUENCE GROWS

=== —ﬁ

ieation - | Knowledge
genail
Collaborative

Electranic
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Multimedia
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Education

TeachingfLearning
Infrastrueture

The wide-ranging impact of KMi-inspired research and development has been the
subject of a recent repart to The Open University's Learning and Teaching
Innovations Committee, The report, by KMI's Arthur Stutt and Stuart Watt,
describes no fewer than 36 different activities emanating from KMi that have a
direct impact on the future directions of Open University teaching,

Knowledge I

Knowledge | |
Madeling

Management

Open
University
Course
Material

Courses Corei i
Safusre |

Virtual
Laborataries

Marc Eisenstadt Thu, 02 Dec 1999

The report describes current KM activities under the broad headings of
collaborative learning, agents, elgctromic publication, webcasting and voice-on-the-
net, knowledge management and knowledge modelling, multimedia for education,
virtual laboratories, courses, courss —and teaching/learning
infrastructure

The report itself, which will eventually migrate to KMI's main projects page, can be
found at the following link: =

KMi LTIC Report
4 | »lJ

&] [ [ meemet 7

Figure5: A e-Storyreturned asrelevant to the project Encode.

5. RELATED WORK

To thebestof ourknowledgetherearenoreferencedn theliter-
atureto systemaffering therangeof servicesastheonedescribed
here.However we have madeselectve referenceso relatedefforts
that compareddirectly with one or more aspectsof our system.
Theseareloosely classifiedasthe useof ontologiesfor providing
searchservicesdeploing IE techniquego aid ontologyengineer
ing, useof heuristicphrasego learnuserinterestsandalternatve
approachego ontologicalannotatiorof Webpages.

We first mentiontwo systemghatuseontologiesto support
knowledge-enhancesearchin theFindURproject([14]), themeans
for searchby usingontologieswereinvestigated McGuinnesgle-
scribesatool, deploedatthe AT&T researchabs,whichuseson-
tologiesto improve the searchexperiencesrom the perspectiesof
recallandprecisionaswell aseaseof queryformation. Their tool
is mainly targetedto the Information Retrieval researchareaand
aimsto improve searchenginetechnology The ideaof deplg/ing
ontologiesto achieve thesegoalsis similar to our approachwhich,
however, is mostlyconcernedvith usingontologiego structurethe
searchspacq(i.e.,thepredefinedopicsof interestlandincreasehe



answerset. In their work, meansfor updatingthe topic setsused
to catgyorize informationwere investigated.In contrastwith our
approachwherethe predefinedtopics of interestsare maintained
internally the FindUR teamwere “experimentingwith a collab-
orative topic-kuilding ervironmentthat allows domainexpertsto
expandof modify topic setsdirectly” [14]. Althoughthis approach
hasthe advantageof speedingup the maintenanceask,in our case
we seethe predefinedopics asa stablepieceof knowledgeover
time. On the otherhand,the manualmaintenancef thesetopics
doesnot requirea greatdeal of effort aswe canusethe ontology
library to updatethemwheneer this is necessaryWe shouldalso
point out a similarity in the useof cue phrasesand cue wordsto
increasethe numberof relatede-Stories. In the FindUR project,
the notion of “evidencephraseswasused. However, their defini-
tion as“evidence”phrasesighlightsa differencein their applica-
tion: aswe describedn [10], we useheuristicallyextractedphrases
(which we call ‘cue phrases’both asabstraction®f termsandas
evidence whereasn the FindURdomainthey usedonly evidence.
For example,asthe authorsdescribethe company Vocalteccould
be evidencefor thetopic Internettelephonybut certainlyis notan
abstractiorof it. In particular they defineda typology of evidence
phrasesvhichwereusedto increaseéhe numberof relatedanswers
to agivenquery They weredeplg/edin thebackgroundilongwith
rulesthatgoverntheir interrelations.A notabledifferencethough,
is thatthecuephrasesn our systemareassociateevith ontological
catgorieswhich give ustheadwantageof exploiting ontologyrela-
tionsto supportinferencesln addition,the heuristics-basephrase
extractionwe describedn section2.2 shavs thatwe could extract
themautomaticallyin contrasto FindURwherethesewereedited
manually

A similar approachwhich deplgys contentmatding techniques
is describedn [8] wherethe authorspresenthe OntoSeelsystem.
It is designedo supportcontent-basedccesgo the Web andits
targetis the Information Retrieval areawith the aim of improving
recall and precision. They focussedon specific classesof infor-
mationrepositories:yellow pagesand productcatalogues.Their
underlyingmechanisnusesconceptuagiraphsto representjueries
andresourceslescriptions. The similarity of this work with My-
Planetlies in the usageof anontology However, we deployed our
ontologyin differentphasesin structuringthe searchspaceandin
increasingheanswerset.

IE hasemepgedasa crucialtool for ontologyengineeringasit
is seena solution to the ontology learningand scaling up prob-
lem. In this direction,[19] and[6] discussearly ideason the use
of IE techniquesn orderto help themunderstanccomple rela-
tionships, statement®r termsin semi-structuredr unstructured
documents.In [13] the authorsdescribean ontolayy learning en-
vironmentwhereatext processingnoduleperformsa shallowv text
analysisto identify linguistically relatedpairsof words. Theseare
thenusedasinput for alearningalgorithmwhich proposespoten-
tial relationsbetweerthosewords. Our work in section2.1 usesa
lighter approachin adaptinglE techniquesand couplesthemwith
domainspecifictemplatesas our primary goal is not to learn but
rather populateontologies. In the ontology populationarea,we
shouldalso mentionthe IMPS (Internet-basedMulti-agent Prob-
lem Solving) systemwhich usessoftwareagentgo conductknowl-
edgeacquisitiononline by usingdistributedresourceg[3]). Oneof
theseagentsOQCA (OntologyConstructionAgent),is usedto facil-
itatethetaskof constructinganontologyat runtime,thatis, query-
ing variousresourcedo fill in the gapsin the ontology Although
the goalsof this work were different, the underlyingideafor the
OCAIs similar to our efforts of populatingthe ontology by auto-
matically instantiatingclassesaswe describedn section2.1. Our

approachis differentin that we deplg IE techniquesalong with
domainspecifictemplateso instantiatespecificontology classes,
whereasOCA deplg/s heuristicalmethodsfor extraction and fo-
cuseson creatingan hierarchylattice of classe®f concepts.

When comparingour work of providing personalisegervices
with relatedefforts, a representatie oneis thework of [12] onan-
alyzingpatternof accesso documentso infer userprofiles. Most
of theseapproacheshowever, try to induceuserinterestsby em-
ploying empiricalmethods Althoughthey extractheuristicphrases
from users’documentsthedifferencewith MyPlanetis thatwe de-
liberatelyimposeanontology-dravn structureof topicsof interests,
thereforewe know therangeof ‘permissible’userinterestshefore-
handandthenwe concentrat®n how to provide reasoningervices
relatedto thesenterests.

From the openhypermedigperspectie we have to mentionre-
lated efforts in linking hypertext and markuplanguageswith on-
tologies. Amongthose,we refer hereto SHOE ([9]), Ontobroler
([4]) and OntoAnnotateg([20]). SHOE (Simple HTML Ontology
Extension)providesmechanismshatallows Web authorsto anno-
tate their documentswith semanticinformation. Annotationsare
includedwithin pagesas mark up usingan HTML-basedsyntax,
with a META tag usedto inform ary agentsthat the pageuses
SHOE.In a similar fashion,Ontobroler allows annotatiornof Web
pageswith ontologicalmetadata. It provides a more expressie
framework for the ontologies,using FrameLogic for the specifi-
cation of ontologies,annotationdataand queries. OntoAnnotate
relieson RDF and RDF schemdfor the annotationof Web pages.
The annotationprocessthoughis semi-automatian comparison
with the manualannotationof othersystems.The COHSEarchi-
tecturewe describein section3 differs from thesesystemsn that
its purposeis not to supportquery but insteacdto provide extrain-
formation and linking for existing Web pages. In addition, it is
not confinedto a particularsetof Web pages(i.e.thosewho use
a specifictype of annotation) but ary Web pageaslong asit has
mechanismsor recognisinghe conceptsn thedocumentsAs we
describedn section3, this could be a simple term matchingus-
ing alexicon provided by anontology or useof metadatasin the
systemsmentionechere.

6. SUMMARY AND FUTURE WORK

The integration we achieved in this work was purpose-dsien:
we hadto provide anendproductandthatled our efforts. In doing
so,we wereableto beselectie on certainissuef theintegration.
For example,aswe describedn section2.1,wewerenotinterested
in a full-fledgedlinguistic analysisof the documents.The useof
domainspecifictemplateswvas adequateor populatingthe event
slotsin the underlyingontology The sameholdsfor the useof
heuristicallyextractedphrasegsection2.2),which wereassociated
with ontologicalcategoriesin orderto supportretrieval of related
newsstories.Thisis in contrasto corventionalheuristicphraseex-
tractionapproachesvhich aimto provide anad-hoccategorisation
of documentsFinally, thenatureof theknowledgeservice person-
alisationof a news repository led usto the particularnavigational
technologywe describan section3. A uniquecharacteristiof the
COHSEarchitecturevasits seamlesintegrationwith MyPlanet

We intend to build on our experiencesand extend the current
work in threedirections. First, the useof IE techniqueswith do-
mainspecifictemplatesvorked well for populatingparticularslots
in the underlyingontology An additionto this, will beto deplg
similar templategfor learningontology structures.Thesecould be
coupledwith moreadwancedIE techniqueslike eventrecognizers
asopposedo namecentity recognizersWe alsoplanto furtherthe
useof cuephrases Although the automatiorof their extractionis



an important step towards scaling up, we still have to check their [11] B. Krulwich. Learning document category descriptions

‘validity’ as cue phrases. That is because, we adopt the view that

these phrases should be both an abstraction and evidence. How-

ever, most of the automatically extracted phrases qualify as evi-

dence phrases rather than abstractions. At the moment, we manuf12]
ally select those that satisfy the requirements for being cue phrases.

Finally, and most importantly, we are working on the provision

of more ontology-driven services. The COHSE architecture and [13]

its ability to overlay any Web page with ontology-driven services

opens new areas of research which we are keen to explore.
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