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Abstract

In this paperwe presentmyPlanet an ontology-
driven personalisedVeb-basedservice. We ex-
tendedthe existing infrastructureof the Plane-
tOnto news publishingsystem.Our concernsvere
mainly to provide lightweight meansfor ontology
maintenancendeasethe accesgo repositoriesof
newsitems,arich resourcdor informationsharing.
We reasonaboutthe information being sharedby
providing anontology-driveninterest-profilingool
which enableusersto specify their interests. We
also developedontology-driven heuristicsto find
news itemsrelatedto users’interests. This paper
arguesfor therole of ontology-drivenpersonalised
Web-basedervicedn informationsharing.

1 Intr oduction

Nowadays, we obsene a trend in providing personalized
Web-basedservicesin orderto accommodatehe versatile
needsof an ever increasingnumberof Web users. Recent
adwancesin agentand Internettechnologyprovide the tech-
nological means,however, equally importantis to provide
the meansfor semanticinfrastructure. Towardsthis goal,
[HuhnsandStephens] 999 proposeheuseof “personalon-
tologies” whereeachWeb userwill be ableto createhis/her
own ontologytailoredto his/herview of theworld. Although
we found this idea fruitful, it bearsa contradictoryconno-
tation. Whenwe talk aboutontologies,we cant really say
“personal”. Ontologiesare- by definition - sharedviews of
the world([Kalfoglou, 2000d). We ratherpreferto usethe
metaphofpersonaliews” of anontologytailoredto specific
services.Thatis, eachuserwill see- andeventuallybe able
to edit - partof anontologythatis tailoredto a specificser
vice. Theontologyitself will remainsharedjn the sensahat
thecreationeditingandmaintenanceéasksinvolve theefforts
of mary agents(lethembe peopleor software). The way it
will be exposedto userswill dependon the kind of services
they want. For example,in our domainof Web-basedews
services,a useris ableto browse thosecontentsof the on-
tology thatarerelatedto news items, like peoplewho wrote
them,projectsmentionedegtc. This kind of Web-basedhews
servicesenableusersto accesdnformationtailoredto their
interests.

Valuable information is sharedamongthe membersof
a community by using the lowest-common-denominato
medium:anemailmessageUserssenda storyin theform of
anemail(hereaftere-Story)to anews senerfrom which des-
ignatedsystemgredirectthe e-Storybackto targetedmem-
bersof the community Thisis anindirectform of communi-
cation(incomparisorwith amembetto-membeform), how-
ever, we enrichit by anontology-driveninterest-profilingool
anddeductive knowledgeretrieval techniques.This allowed
us to reasonaboutthe knowledge being sharedand target
it to certainpeople. The meansfor connectingknowledge
to peoplewere analyzedfrom the processpoint of view in
[O’Leary, 1999. His framework hasbeenusedin someon-
tology applicationsfKalfoglou, 2000d) andin [Domingue
and Motta, 2004 the authorsshaved how theseprocesses
arerealizedin the context of PlanetOnto. In particularthey
focussedn the two connectingporocessespeopleto knowl-
edge andknowledg@ to people The meanswhich wereused
to connectpeopleto knowledgein PlanetOnto were inte-
gratedvisualisation,search,and query-answerindacilities
whereaghe connectionof knowledgeto peopleachieved by
pro-actively contactingpeopleto solicit e-Storiesand alert
themwhenitemsof interestwerepublished.

To deliver such an ontology-driven servicewe needto
have flexible mechanismsfor ontology maintenance,an
area which is still in its infangy and hampersontology
applications[Kalfoglou et al., 200d). In this work, we de-
ployed Information Extraction(hereaftelE) systemsto ex-
tractinformationfrom usersusinga servicewhich could be
usedto updatethe underlyingontology In that sensethe
userbecomeghe mainagentresponsibldor maintainingthe
ontologyinstanceslifting the burderfrom ontologicalengi-
neerswho canfocuson structuralandsemantidssuegelated
with ontologydesignanddeployment. In our domainwe ex-
perimentedvith extractinginformationfrom users’e-Stories
in orderto updatethe underlyingontology

Our researctgoalsaretwo-fold: (a) to improve andease
ontologyusabilityfor Webusershy meanof ontology-driven
Web-basedront-endsto personalizedservices;and (b) to
provide lightweight meansfor ontology maintenancetrig-
geredby users’input by deploying IE techniquesalongwith
domainspecifictemplatesThis tight couplingof Web-based
ernvironmentswith underlyingontologiesis a promisingand
appealingechnologyfor the majority of users.
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Figurel: ThePlanetOnto architecture.

We organizethis paperas follows: in section2 we de-
scribethe existing infrastructure PlanetOnto, which we ex-
tendin section3 with the personalizedgervicesprovided by
myPlanet We reporton relatedefforts in section4 andwe
concludethe paperin section5 by discussingfuture direc-
tionsandimplicationsof this work.

2 PlanetOnto

In this sectionwe briefly describethe existing infrastructure,
PlanetOnto, an integratedsuite of tools developedover the
last 4 yearsin the Knowledg Media Institute(KMi). The
wholeinfrastructures describedn detailin [Domingueand
Motta, 2000. Herewe recapitulatentheimportantelements
of the PlanetOnto architecturesomeof whichwerethefocus
of ourwork aswe describen the next section.

In the PlanetOnto domainwe identify threetypesof users:
journalistswho sendstoriesto KMI Planet knowledgeedi-
torswho maintainthe Planetontologyandthe Planetknowl-
edgebaseandreadersvho readthe Planetstories.In figure
1, we illustrate the PlanetOnto architecturealong with the
actvitiesthatsupports:

1. Storysubmission:Storiesare submittedto KMi Planet
in the form of emailwhich is thenformattedandstored
in KMi Planet’s storydatabase;

2. Storyreading: Storiescanbe readby usinga standard
Webbrowser;

3. Storyannotation: A specializedool, KNotg is usedto
help the journalistor the knowledgeeditor to associate

thestorywith knowledgestructureof theunderlyingon-
tology. This processwas manualand we have semi-
automatedt aswe describan section3.2;

4. Provision of customizedalerts: An agent, Newsboy
builds user profiles from patternsof accessto Plane-
tOntoandthenusestheseprofilesto alertreadersabout
relevantstories.While thattool usesstatisticalevidence
to build profiles, in section3.1 we presentmyPlanet
which makesit possiblefor a userto build a profile by
usinganontology-dravn structure;

5. Ontology editing: A Web-basedontology editor,
WebOntgDomingue, 1999, is used for construct-
ing knowledge modelsin the OCML languagéMotta,
1999;

6. Story soliciting: An agent, Newshound gathersdata
aboutpopularnews items and then solicits potentially
popular stories from the journalists. The ontology-
driven heuristicsof myPlanet describedin section3,
could extendthis tool to solicit storiesfrom journalists
with similar interests;

7. Storyretrieval and queryanswering: A Web-basedn-
terface,Lois, providesaccess$o thestoryarchiveandthe
associate@tnowledgebaseby integratingWeb-bravsing
andsearchwith knowledge-basedueryretrieval.

3 myPlanet
PlanetOnto wasoriginally concevedasaninternalnewslet-
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ter andprogressiely becamean integratedsuite of tools for
knowledgemanagementlt is usedasa masscommunication
mediumfrom membersof our lab but lacks the advantages
of personalisedtailored-to-preferenceservices. myPlanet
aimsto fill-in this gapby providing the meandor easynav-
igation throughthe e-Storiesrepository settinguserprefer
encesandproviding assistancéo the knowledgeeditorsfor
annotatinge-Stories We describehesetoolsin thefollowing
two sections.

3.1 Ontological interest-profiling

Oneof the limitations of the PlanetOnto suite of tools was
thelack of ane-Storiegetrieval methodwhich would enable
usersto readonly the e-Storiesof their interestinsteadof
forcing themto browsethe e-Storiesdatabaséor potentially
interestingitems. A possiblefix to this problemwould have
beento provide a keyword-basedearchengine.This sort of
solution,however, bearsthe known limitationsthateveryone
of ushasexperiencedvith currentkeyword-baseaearchen-
gines(e.gunrelatedmatches).

Consequentlywe worked on a methodwhich allows the
userto specifyhis/herinterests(crudelgpeaking;the search
criteria”), andthenwe searchfor e-Storiesthat matchthese
interests.The differenceof our approachwhencomparingit

with a keyword-basedsearchengineis that the structureof
theinterestss drawn from the underlyingontology Hence,
we deliberatelyimposea genericstructureof interestso the
userwhich containsthe mostimportanttypesof information
onewould typically find in the KMi Planete-Stories. This
structureis composeaf thefollowing items:

Resear ch ar eas thatareinvestigatedn KMi;

Resear ch t henes thatareinvestigatedn KMi;

Or gani zat i ons thatKMi collaboratesvith;

Pr oj ect s in KMi;

Technol ogi es usedin KMi;

Appl i cation donai ns that are investigatedin
KMi;

e Peopl e - memberof theKMi lab.

All of theseitems are classesin the underlying KM

Pl anet ontology*. The adwantageof this is that we can
go beyond the expectedcatggory namematching: we can

!Accessiblefrom the Web throughthe WebOnt o browser on
URL: http://webonto.open.ac.uk/



reasonaboutthe catagyories selectedby applying ontology-
drivendeductve heuristics For example,if someonés inter-
estedin Resear ch Ar ea GeneticAlgorithms we would
normally return all the e-Storiesthat talk aboutthat Re-
sear ch Ar ea by emplgying thestring-matchindechnique
we describein the sequel. However, by usingthe ontologi-
cal relationsthat hold betweenthesecatejorieswe canfind
which Pr oj ect s have asResear ch Ar ea GeneticAl-
gorithmsandthensearchfor e-Storiesthat talk aboutthese
Proj ect s. Thesewould thenbe includedin our answer
setaspotentiallyinterestinge-Storiesalthoughthey don't ex-
plicitly mentionthe GeneticAlgorithmsResear ch Ar ea.
In the samemanney we can apply more complex heuris-
tics suchas finding Technol ogi es that have beenused
in Proj ect s andPeopl e who aremembersor leadersof
thesePr oj ect s - which have asResear ch Area Ge-
netic Algorithms - thereforeinferring that thesePeopl e
mightbe a potentialcontactfor informationon Technol o-
gi es for GeneticAlgorithms In termsof the underlying
ontology structure,our aim is to take advantageof the rich
definitionsof classesn the OCML language.For example,
thefollowing OCML codeis the definitionof aninstanceof a
KMi researclranddevelopmentproject,the “sharingontolo-
giesontheweb” project:

(def-instanceproject-sharing-ontologies-on-the-wkimi-r&d-pr oject

((has-reseach-area
res-area-ontologie®s-area-knwledge-sharing-and-reuse)
(project-application-domain organisational-learning)
(addresses-theme
theme-collaboratinheme-communicatintheme-reasoning)
(has-project-leader
john-domingueenrico-mottazdenek-zdrahal)
(funding-source org-european-commission)

(has-goals

"Enablingknowledgeengineerso shareontologieson theweh”)
(has-web-addess
web-page-project-sharing-ontologies-on-the-web)
(uses-technologyisp java tech-lispweltech-ocml)
(associated-poductstech-webontdech-tadzebay))

As we can see, this definition is sufficient for deducing
factsrelatedto the project’s researchareasthemesapplica-
tion domain,leadersgetc. Most of theseconstructsaareused
directly in the browsablestructurewe imposedto the user
in myPlanets interface. Thus, the deductionstepinvolves
a straightforvard OCML query Other slots, however, like
funding sourceandtechnologiesused,can be usedto infer
furtherlinks asin the scenarionve describedefore. Thisrich
representationf a projectinstancehighlightsthestrengthof
OCML as a knowledge modelling languagelMotta, 1999)
which hasbeenusedin mary projectsover the last 6 years.
Currently thereare over 90 modelsdefinedin the WebOnto
library all of which areaccessiblavith a Web browserfrom
webont 0. open. ac. uk. Wealsouserelationsto link peo-
ple with projectssuchas:

(def-relationinvolved-in-projectg?x ?project)
:constraintand(person?x)
(project?project))
:sufficient (or (has-project-membétproject?x)
(has-project-leade?project?X)))

The OCML languageprovides supportfor defining opera-
tional optionsfor eachrelationsuchasthe: suf fi ci ent

constructin our exampleabove. Its purposeis to help char
acterizethe extensionof a relation. For the relation given
above, it is sufficient to prove that a personis a memberor
leaderof a projectin orderfor therelationi nvol ved- i n-
proj ect/ 2 to hold. We also storethe selectionsa user
makes, thatis, we sase the users profile with respecto the
selectednterests.This profile canbe editedlater on aswell
asusedfor finding pro-actively e-Storieghatmatchit.

The matchingof interestsin a e-Storyis basedon string-
matchingbut emplgys the notion of “cue phrases’and“cue
words” which are associatedvith the instancesf the cate-
goriesgivenabove. We usetwo meaningf “cue”: evidence
andabstractionA cuephrasejn ourapproachis bothanab-
stractionof the category thatis associatedavith andevidence
thatthe e-Storywhich containsit is relevantto thatcategory.
For example,we defineasa cue phrasefor the Resear ch
Ar ea Ontolagies thephrasé’knowledgesharingandreuse”.
This is anabstractiorof the term Ontologies Wheneer we
find that phrasein an e-Storywe assumehatthis e-Storyis
relevantto Ontolagies This finding is the evidenceof rel-
evance. This techniquehasbeenproved easyto apply and
gave usabroaderandmoreaccurateanswersetthanthe one
we would getwith a simplematchof the category name.On
the other hand, we needto be carefulwhenwe identify or
devise cuesfor a particularcategory sincea loosely defined
cuephrasecould resultin looselyrelatede-Stories. For ex-
ample thecuephrasé'survival of thefittest” couldbe argued
thatis an abstractiorof the GeneticalgorithmsResear ch
Ar ea sinceit describesa commontechniqueof molecular
biology usedin Geneticalgorithms It might be dangerous
to useit though,sinceit is looselyconnectedo theterm Ge-
neticalgorithmsandthe possibilityto getunrelatede-Stories
is high(e.g,e-Storiesabouta fighting contestmight contain
this phrase).We seethis asa tradeof: the moregenericthe
cuephrasesarethemorephrasesve candefineor devise,the
lessgenericthe cue phrasesrethe lessphrasesve cande-
fine or devise. It is obviousthat, with more cue phrasesve
canfind more e-Storiesbut the phrasesan't be too generic
becausehis mayresultin unrelatede-StoriesTo resohe this
tradeof, we hadto follow a manualapproachin identifying
or evendevising, whenerer necessarycuephrasedor all the
instance®f the serencateyoriesdescribecabove. Thatway,
we wereableto judgeby ourselesthe “closeness’of a cue
phraseto a particularcategory by referringto literaturere-
sourcesaskingexpertsin that category for advice,etc. We
areplanning,however, to automatethis procesdo the maxi-
mumdegreepossibleasthisis a desiredrequirementn order
to scale-uphis approachin atime-efective manner

To illustrate the usageof this tool, we will go througha
detailedscenarioin which a usertries to find e-Storiesre-
latedto his/herinterests.As we canseefrom figure 2, a Jasa
Applet is usedasthe front-endfor choosingthe cateyories
uponwhich the searchwill be based. Whenthis Applet is
loadedover the Web it loadsall the instancedor the seven
catgyoriesgiven above, henceit providesa partial view of
the underlyingontology’s contents.In our example,the user
“yanniskalfoglou” hasbrowsethe hierarchytreeandchosen
two categories: Appl i cati on Donmi n Distanceteat-
ingandPr oj ect SharingOntologiesontheWeh Thesgwo
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Figure3: A e-Storyof myPlanet

aredisplayedin the upperright paneof thewindow in figure
2. Thelower left paneis usedfor displayingadditionalinfor-
mationwith respectto the cateyory currently viewed in the
tree.In ourexample we seeatextual descriptiorof thegoals
for thePr oj ect beingviewed. Thisinformationis obtained
by queryingthe underlyingontologyfor the projects goals.
We display differenttypesof textual informationtailoredto
thetypeof category beingviewed. For example,whenanin-
stanceof Peopl e is viewedthenwe displaytheprojectsthat
this personis involvedto. Thisinformationis obtainedfrom
theontologyafterfiring therelevantquery

After selectingthe cateyories,user‘yanniskalfoglou” can
save his profile andinitiate the searchby pressinghe Vi ew
nyPl anet button. Thiswill displaythe results,if ary, in a
personalizedVeb-pagenhich will beusedin future sessions
astheusers personaPl anet Web-page(hencenyPlane}.
Sucha pagecontainsthe setof e-Storiesthat matchthe se-
lectedcategoriesby employing thestring-matchindechnique
we describedabove. We includea snapshobf a e-Storythat
wasfound relevantto the users interestsin figure 3. As we
cansee this e-Storycontainsthe cuephrase‘distancelearn-
ing”(which is deliberatelycircled for the sale of this exam-
ple) which is associateavith the Appl i cati on domai n
Distanceteading.

3.2 Populating the ontology

The e-Storiesare formalized in termsof associatingthem
with a formal representationwhich supportsvariousforms
of reasoningn PlanetOnto. This formalizationprocessas
[DomingueandMotta, 200Q describe:

“is drivenby anontologythatdefinesthe concepts
neededo describesventsrelatedto academidife -

for example,projects,productsseminarspublica-
tionsandsoforth. This meanghatwe ignoreparts
of anewsstorythatarenotrelevantto theontology,
muchasin template-diveninformation extraction
approaches.

In theseapproacheslE systemsfocus only on portions of
text thatarerelevantto a particulardomain. From that per
spectve, IE can be seenas the task of pulling pre-defined
relationsfrom texts aswe seein applicationsof IE in vari-
ousdomains(sedpr example [ProuxandCheneoy, 1997).
Furthermore|E canbe usedto partially parsea pieceof text
in orderto recognisesyntacticconstructsvithout the needof
generatinga completeparsetreefor eachsentenceThis ap-
proachcould be coupledwith domainspecifictemplatesin
orderto identify relevantinformation. If no extractiontem-
plate appliesto the parsedsentencehen no informationis
retrieved.

Thesecharacteristicef IE technologywere appealingor
our task: to populatethe ontology with new instanceof e-
Storiesin an automatedmanner IE gave us the meansto
identify the partof ane-Storythatwill beprocessedyhereas
domainspecifictemplateanadeit possibleto fill-in slotsin
ontology instances.For example,in a e-Storyfor the KMi
domainone might be interestedo extract only the nameof
KMi projects, KMi members,KMi funding organisations,
KMi award bodies,mong/ being awarded,etc., andignore
therest. As it is describedn [Vargas-\éraet al., 2001], the
kind of informationthat will be extractedis determinedby
the pre-definedemplatesvhich arebasedn thetypology of
eventsin our KM Pl anet ontology Examplesof events
are visiting-a-place-or-people, academn c-
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Figure4: A e-Storysendto KMi Planet.

conf erence, event-i nvol vi ng- proj ect, and so
forth. Currently we have 40 eventtypesdefinedin our on-
tology andwe have devise templatesfor 10 of them. These
arethedomainspecifictemplatesisedin |E systems.

An exampletemplatefor the eventtypevi si ti ng- a-
pl ace- or - peopl e is asfollows:

[ X visited, Y, from Z ]

This template matchesthe sentenceword list where X is
recognisableas an entity capableof visiting, Y is the place
beingvisited andcannotbe a prepositionandZ is recognis-
ableasa rangeof datesby virtue of their syntacticfeatures.
The remainingtokensin the sentenceare ignored. We use
theunderlyingkni - ont ol ogy instancedo identify proper
namedor visitors(if they areKMi employees)andwheneer
this fails we deploy anamedentity recogniseto helpuswith
identifying additionalpropernamesfor visitors and places.
Eachtemplateis triggeredby the main verb in ary tense.
In this template,the trigger word is the verb “visited”. As
[Riloff, 1994 describeslinguistic rulescouldbe deplo/edto
help identify trigger wordsreliably. For example,if thetar
getedinformationis the subjector the directobjectof a verb
thenthetriggerword shouldbethe mainverh

Assumethata KMi journalistsubmitsa e-Storyaboutan
AKT meeting.We illustratesuchae-Storyin figure4. As we
cansee thefirst sentencef thee-Storymatcheghetemplate
givenabove. It containgthetriggerword “visited”. This will

activatethetemplateandvariablesX, Y, andZ will beinstan-
tiatedto visitor, placebeingvisitedandrangeof dateswhich
give usthefollowing information:

e visitor: “AKT collaboratingnstitutions”
¢ place:“Sheffield”
e date:“January29-312001”

Thiswill beautomaticallycorvertedto OCML codein or-
dertofill-in theslotsin theinstanceof the eventtypewe are
dealingwith:

(def-instancevisit-of-akt-collaborating-institutios
visiting-a-place-orpeople
((has-duratiori3 days’)
(start-timejanuary-29-2001)
(end-timejanuary-31-2001)
(has-locatiorshefield)
(visitor akt-collaborating-institutions)))

In the sequel,a form-basednterfaceis usedto visualize
the information extractedas shovn in figure 5. Uninstanti-
atedslotscould be filled-in manuallyby the knowledgeen-
gineer The mainhelp of this semi-automatiénstantiationof
eventtypeis theextractionof informationfrom e-Storiesthe
partial slots-filling, andtheidentificationof eventtype.

In sometemplatesve canalso make useof the underly-
ing ontologyto supportheeventidentification.For example,
thetemplatefor theconf erri ng- a- nonet ar y- awar d
eventtypeis:

[ X, ,, has been awarded, Y, from Z, ]

whereY is amountof money, Z is a funding body, and X is
eithera personof a project. To decidewhich one,wetraverse
the instance®f peopleandprojectsin the underlyingkni -
ont ol ogy to find outwhich matchesx.

4 Relatedwork

Althoughwe couldnt find directly comparablerojectswith
our domain- ontology-drvenWeb-basegersonalizedhewns
services- there several efforts describedin the literature
whereontologiesandWeb-basederviceswvere put together
We reportonthesen thesequel:

In the FindUR projecfMcGuinness; 1999, the meansfor
knowledge-enhancesearchby usingontologieswereinves-
tigated.McGuinnesglescribes tool, deployedatthe AT&T
researcHabs, which usesontologiesto improve the search
experiencedrom the perspectiesof recall and precisionas
well as easeof queryformation. Their tool is mainly tar
getedto the InformationRetrieval researchareaandaimsto
improve the searchenginegechnology However, theideaof
deplgying ontologiesto achiese thesegoalsis similar to our
approactwhichis mostly concernedvith usingontologiesto
structurethe searchspace(i.e.pre-selectedateyoriesof in-
terests section3.1) andincreasethe answerset(i.e.,heuris-
tics deployed to selecta relevant e-Story- section3.1). In
their work though, meansfor updatingthe topic setsused
to categyorizeinformation(similarto our interestscategories)
wereinvestigated.In contrastwith our approachwherethe
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Figure5: Semi-automaticallyannotatethe e-Storyof figure 4: a partial instantiationof the eventtype: visiting a place or

people

catgoriesof interestsare pre-definedand maintainedinter-
nally, the FindUR teamwere “experimentingwith a collab-
orative topic-tuilding ervironmentthat allows domain ex-
pertsto expandof modify topic setsdirectly’[McGuinness,
1994. Although this approachthasthe advantageof speed-
ing up the maintenancdask, in our casewe seethe pre-
selecteccateyoriesasa stablepieceof knowledgeovertime.
If however, thesecateyoriesneedto be updated,we could
usethe WebOnt o[Domingue, 1999 ervironmentfor edit-
ing and browsing the underlyingontology We shouldalso
pointoutasimilarity in theuseof cuephraseandcuewords
to increasethe numberof relatede-Stories. In the FindUR
project,thenotionof “evidencephrasestwasused.However,
their definition as“evidence”phrasesighlightsa difference
in their application: aswe describedn section3.1, we use
cueshothasabstraction®f termsandasevidencewhereasn
the FindUR domainthey usedonly asevidence. For exam-
ple, asthe authorsdescribe the compary Vocalteccould be
an evidencefor the topic Internettelephonybut certainlyis
notanabstractiorof it. In particular they defineda typology

of evidencephrasessynonymssubclassegproducts compa-
nies associategtandads key people Thesewerethenused
to increasethe numberof relatedanswerso a given query
They weredeployedin the backgroundalongwith rulesthat
governtheir interrelations. As in our approachthesewere
notautomaticallygenerated.

A similar approachwhich deploys contentmatding tech-
niquesis describedn [Guarinoetal., 1999 wheretheauthors
presentthe OntoSeeksystemdesignedto supportcontent-
basedaccesso theWeh As in the FindUR project,thetarget
wastheInformationRetrieval areawith theaim of improving
recall and precisionand the focus was two specificclasses
of informationrepositories:yellow pagesand productcata-
logues.Their underlyingmechanisrmusesconceptuabraphs
to represengueriesand resourcesiescriptions. As the au-
thorsargue,“with conceptuagraphsthe problemof content
matchingreducego ontology-drivengraphmatching,where
individual nodesandarcsmatchif the ontologyindicateshat
a subsumptiorrelationshipholds betweenthem{Guarinoet
al., 1999. However thesegraphsare not constructechuto-



matically The OntoSeekeamdevelopeda semi-automatic
approachin which the userhasto verify the links between
differentnodesin the graphvia a designatediserinterface.
Thesimilarity of thiswork with myPlanetiesin theusageof
anontology However, aspreviously, we deployedour ontol-
ogyin differentphasesin structuringthe searchspaceandin
increasinghe answerset.

On a slightly different focus, the IMPS(Internet-based
Multi-agent ProblemSolving) systemusessoftware agents
to conductknowledge acquisitionon-line using distributed
resourcefCrow and Shadbolt,1999. One of theseagents,
OCA(Ontology ConstructionAgent), is usedto facilitatethe
taskof constructingan ontologyat runtime, thatis, querying
variousresourcedor filling in the gapsin the ontology. Al-
thoughthe goalsof this work weredifferent,the underlying
ideafor the OCA is similarto our efforts of populatingtheon-
tology by automaticallyinstantiatingclassesswe described
in section3.2. OCAwasused“to extractinformationfrom
networked knowledgeresources like WordNet, the online
thesaurus/kecal databasend a plain text domaindatabase
in the field of geology the IGBA dataseffCrow and Shad-
bolt, 1999. Our approachis differentin thatwe deploy IE
techniguesllongwith domainspecifictemplatedo instantiate
specificontologyclassesvhereaghe OCAdeplgys heuristic
methodsfor extractionandfocuseson creatingan hierarchy
lattice of classe®f concepts.

In the context of managinguserprofileswe shouldpoint
to attemptsthat have beenmadeto infer userprofiles from
analyzing patternsof accessto documents[Krulwich and
Burkley, 1997. However, mostof theseapproachesry to
induceuserinterestdy employing empiricalmethodsin our
casewe deliberatelyimposean ontology-drivenstructureto
theuserprofile which enabledusto reasoraboutit.

Finally, [Rouxetal., 2000 and[Faatzetal., 2004 discuss
earlyideason the useof IE techniquesoupledwith ontolo-
giesin orderto helpthemunderstanddomple relationships,
statement®r termsin semi-structure@r unstructureaiocu-
ments.

5 Summary and futur e work

In this paperwe presented systemmyPlanetwhich actsas
the front-endto a news sener. It is placedon the top of the
existing infrastructurefor ontology-driven Web-basechews
servicesPlanetOnto. It aimsto allow usersrowsee-Stories
accordingto their preferences(i.esearchcriteria). The us-
ageof theunderlyingontologyallowedusto deviseheuristics
which malke it possibleto increasethe answersetof related
e-Stories We alsoprovidefacilitiesfor saving users’profiles,
a featurevital for providing further servicestailoredto their
preferences.

While the easeof accessibilityto our e-Storiesrepository
wasaprimarygoal,equallyimportantwasthemaintenancef
this repository Sincewe baseour serviceson theenrichment
of e-Storiesn termsof annotatinghemwith ontology-dravn
knowledgestructuresve hadto find waysof automatinghis
process.We usedIE techniquesanddevelopeddomainspe-
cific templateso automaticallyidentify the event type of a
e-Storyand extract specificinformation neededor instanti-

atingit in theunderlyingontology

Therearecertainresearclissuesvhich remainopenin this
work. In theareaof personalisedervicesve needto take the
ontology-basedeasoningo afurtherstage:reasoraboutthe
kind of outputthatwill bedispatchedo theuserby analysing
his/herprofile. Sincewe save theusers preferencesve could
applydeductve heuristicgto find e-Storieghatarerelatedto
thesepreferencedy meansof tracingtheir interrelationsin
the underlyingontology A simple examplecould be to in-
fer thattechnologiesusedin projectsmight be of interestto
usersthatlooking for e-Storiesrelatedto otherprojectswith
thesameresearclarea.Furthermorewe areinvestigatinghe
possibility of extendingthe type of output. Currently a re-
latede-Storyis the outputof myPlanet In thefuturethough,
we mightwantto provide otherkind of outputlike, for exam-
ple, suggestion@bout potential collaboratorson a research
topic, or organizationswith a potentialinterestin the users
researctareas Thesecouldbeinferredby applyingthesame
style of deductve heuristicsbut changinghe outputto ades-
ignated‘personalinterests'Web-pageAs in theexistingsys-
tem, editingfacilitiesarevital to keepthe systemupdatecand
let theuserdrive thereasoningprocess.

One of the adwantages of our “lowest-common-
denominator” medium(the email message)is that we
make no commitmentsas to what the structure should
be. Which meansthat we can apply exactly the same
infrastructureto ary kind of document, not necessarily
emailmessagesThetechnologyneedsno changeshowever
we might needto edit or even createnew ontologiesto
characterisehe new domain. Towards this direction, we
plan to extend the usageof IE techniquescoupled with
domainspecifictemplatesasit hasbeenprovedafastway of
instantiatingour ontologies.In our ontology populationtask
we hadto manuallyconstructthe templatedor eachtype of
event. We are planningto automatethis task by deploying
inductive learningalgorithms. The existing setof e-Stories
could be used, potentially as the training set to identify
characteristicof event typeswhich will eventuallyleadto
automatically constructtheir templates. Thesetemplates
canthen be testedon the annotatede=-Storiesto judge their
quality and appropriatenessin the sameline of work, we
intend to expand on IE techniquesand include tools that
allow detectionof anaphorawhich is an importantfeature
when dealing with large corpusseof text from the same
organisatiorbut differentdepartmentsin thesecasesterms
are often usedin differentformats(i.e., abbreviatednames).
Co-referrencebetweenthoseare importantto be identified
prior to IE tasksin orderto avoid duplicationsor omissions
of information.

Finally, theuseof cuephrasegndcuewordsfor increasing
theanswersetworkedwell in ourapproachAlthoughtheset
is relatively small(we have somethinglike 200 cue phrases
defined)their identification needto be automated. To do
this we have begunto work with atechniqueborrovedfrom
thedataengineeringlomain[Krulwich, 1999, which applies
heuristicsto identify ‘semanticallysignificantphrases’.The
underlyingprincipleis to obsene visual effectsoftenusedby
authorsto emphasizémportantconceptsn their documents.
For example,boldfacedor italicisedwords, heavily repeated



phrasescompoundchounphraseslist of items,etc. We have
build a prototypetool which extractsa large setof potential
cuephrasesfterapplyinga designatedetof heuristics.The
potentialphrasewill thenbe editedto constructthefinal set.

With this first versionof myPlanetandthe extensionswe
planto make we areworking towardsthevision of the Knowl-
edee User erawherethe useris the focal point in a setting
with a plethoraof knowledge-intensie systemsaim to de-
liverintelligentservicesover the Web surroundinghim. This
metaphoralthoughin its infang yet, is in contrastwith the
traditionalview of knowledge-intensiesystemseingthefo-
cal point with userssurroundingthem acting as subscribers
for knowledgeservices.
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