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Abstract. ThispapempresentsheOMediaVatchon ClimateChange@ninterac-
tive Webportalthatcombinesa portfolio of semanticserviceswith avisualinter
facebasedontightly coupledviews. Theinterfaceenablesiserdo accessrepos-
itory of ervironmentalknowledge,built by cravling about300,000nens media
articlesin weeklyintervals. Taggingsevicesannotateacharticleto createacon-
textualizedinformationspace A systemcomponenfor automaticallyextending
ontologieshelpsstructurethe knowledgerepository andfeedsanontology-based
visualizationmodule.The Web portalis intendedto facilitatethe accesof com-
plex datasetshelp usersnavigatelarge collectionsof Web documentdbasedon
similarity, geospatialcontext and underlying concept,and provide annotations
via standardizedhterfacesfor third-partyapplications.

1 Motivation

The widespreadhcceptancef three-dimensionalirtual globessuchas GoogleEarh
andNASA World Wind adwancesthe vision of a GeospatialWeb. The following hy-
potheticalscenariooutlineshow an integration of geospatialand semanticdatamay
radically changeworking ervironmentsjmpactwork3ovs within andacrossorganiza-
tions,andenrichindividual interactions.

OKathryrOOReillys a freelanceeditorwhosellsher ability to gather blterand pri-
oritize electonic contentIn a virtual world built on contextualizedinformationspaces
Kathryn seamlesslgwitchesbetweergeagraphic and semanticdopolagies. Shebegins
her typical working day Roatingin the virtual spaceabove Earth, readyto navigae
the globeand semanticstructuresvia subtlemovement®f her eyes.Fromher elevated
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position,Kathrynnot only observesherise and decayof topics, but alsothe unfolding
of social structues basedon the uniquesocial networksof her friends and contacts
Acrossthesenetworksshebuilds and sharesher knowledg repository and composes
mediaproductsthat are continuouslybeingvalidatedand enriched by the latestnews
feedsandthird-partysouces(1, p.3f].

This scenaricexemplibeghe profoundimpactof the GeospatialWeb on managing
individual andorganizationaknowledge.The GeospatialWeb will not only revealthe
contet andgeographidistribution of location-basedesourcesndservicesbut also
catalyzevirtual communitiesby matchingpeopleof similar interestsprowsing behar-
ior, or geographidocation.

2 SystemDescription

The vision of a GeospatiaWeb promotegthe corvergenceof geographidnformation,
Internettechnologyand social change.Taking a steptowardsthis vision, the Media
Watchon ClimateChangausesautomateaontentanalysigo extractgeospatiatontext
andbuild a geotaggedknowledgebase.The interfaceprovidesvariousmeanso inter-
actively accesshis knowledgebase.lt shavs that geobravsersarenot only suitedto
explore geographideatures put canalsorenderothertypesof imagerysuchastwo-
dimensionalsemanticmapsor three-dimensionaknowledge planets.Suchmapsare
representationsf semantidnformationspace$asedn alandscapenetaphof2].

Toincreasewarenessndtheavailability of ervironmentainformation,theIDIOM
MediaWatchon Climate Changeprovidesa comprehensie andcontinuouslyupdaed
accounbf mediacoverageon climatechangeandrelatedissuesThe portalaggrejates,
bltersandvisualizeservironmentalWeb contentfrom 150 Anglo-Americannews me-
diasites.lt is availableat thefollowing address:

http://www.ecoresearch.net/iswc2007

2.1 Annotation and Data Management

The knowledgebaseunderlyingthe Media Watchon Climate Changes a contectual-
izedinformationspacelf authorsandinformationprovidersdo not provide contextual
attributes,annotationservicesattemptto tag andclassifynew objects.If contextual at-
tributesare provided, the annotationservicesvalidatethe manualentries,add missing
information, and suggestchangesf confictinginformationis found. The annotaibn
servicef the currentprototypeprovide metadatalongthreedimensions(i) spatial -
distinguishingbetweersourceandtargetgeograply; (i) semantic assigninghe most
relevantconceptdrom a controlledvocahulary; and(iii) tempoal - addingtimestamps
for thereportedevent,theinitial publicationandsubsequermnevisions.Eachelemeniof
thecontetualizedinformationspacecanbeorganizedjndexed,searche@ndnavigated
alongthesedimensions.

2.2 Interface Desighand Map Synchronization

Figurel shovs ascreenshoof the currentprototype. The contentview in theupperleft
window containgheactive documentjncludingits mirror dateandsource/tagetgeog-
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Fig. 1. Screenshodf theIDIOM MediaWatchprototype

raphy. Below, just-in-timeinformationretrieval agentdist documentseferringto sim-
ilar topicsandnearbylocaions. Clicking on the relatedreferencegxtendsthe quoted
text, clicking on the circularmarker on the left activatesthat particulardocumentThe
semantiandgeographianapsfacilitateaccesso the underlyingknowledgebase The
informationlandscapen the upperright window shavs the semanticassociationde-
tweendocumentsPeaksndicateclustersof document@bouta populartopic, whereas
valleysrepresensparselypopulatecpartsof theinformationspace Thetwo links in the
upperleft cornerof thiswindow allow usersto switchbetweerthe semantianapanda
visualrepresentationf anautomaticallygeneratedlomainontology(seeSection2.5).
Below, ageographienapshavsthelocationsreferredto in thelisteddocumentsClick-
ing onthe Omaxlihks increaseshe sizeof themaps.

Eachof theO3D({inks opensanen window. Thesemantianaplinks to adescripion
of knowledge planetsas a new interface metaphor The link of the geographicmap
pointstowardsa KML (Keyhole Markup Language)le thatrequiresa geobravserto
displaythe 100 mostrelevantnewsitemson athree-dimensionalirtual globe.

Onceusersentera searchquery an additionalwindow displaysquotesincluding
thetamgettermasOconcordance@®nteringthe targettermandshaving its immediate
contet in thevariousdocuments)Besidesenteringqueryterms,userscanclick onany
positionin the maps(not only on the documentmarkers)to retrieve articlesrelatedto
thatparticularlocation,topic, or domainconceptThedifferentviews arethereforesaid
to be Gightly coupledQUseractionsin onewindow trigger animmediateupdateof all
otherdisplays.
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2.3 Integration of SemanticMarkup and Inter operability

Microformatslike hCard, hCalendar XFN and othersprovide straightforvard tech-
niguesto embedsemanticallyrich informationinto existing Web pagesTheir markup
is not asadwancedand powerful asRDF, but aggreyator servicedike Technoratihave
demonstratediow useful thesetaggingformatscontenthave become Within bfteen
months from November2005to April 2006,the numberof taggedpostingsgren from
zeroto 100million®.

Web2.0siteslike Dopplr.conf or CouchSurbng.comstartedadaptingmicrofor-
matsfor building social networks using XFN and the hCard standard OIBM is an-
otherearlyadaptorenrichingemployeelistingswith hCarddnformation.Unfoldingthe
power of adecentralize@ndeasytaggingarchitectureWWebdevelopersanddomainex-
pertsspecifynew domain-specibPmicroformatsn orderto provide userswith asteadily
growing vocahulary for annotatingNMeb content Efforts lik e the W3C®&developmenbf
RDFatry to combinethe advantage®f micro-formatswith the expressienesof RDF

OGeoficroformatsdescribethe target geograph of the IDIOM Media Watch®
documentsy encodinggeographicalnformation. ORel-tagfarkupextendsexisting
hyperlinks,markingthe destinationrasa system-designatetdg. Datafrom the just-in-
time informationretrieval agentss annotatedisingthe OhRaéewOmicroformat,mark-
ing it asareview andthusgiving it additionalinformationsuchasa relevancerating
anda review date.Browseradd-onssuchasthe OOperator@nd Ohils ExportOFire-
fox extensiongrovide a use-friendly interfacefor importing suchentriesinto existing
applicationsGeo-metadatérom the IDIOM Media Watchprototypecanbe presented
asa link to mappingapplicatons suchas Yahoo! or Google Maps, @el-tag8narkup
refersthe userto communitysitessuchasdel.icio.u$ andRickr®. RSSfeedsprovide
annotatedlocumenfeedsto topicsandkeywordspromotinginteroperabilitywith third
partyapplicationsThefeedsareavailableat thefollowing address:

http://www.ecoresearch.net/iswc2007/tags/ {keyword|topic  }

2.4 KnowledgePlanets

Generatedy orthographicallyprojectingandtiling semantianaps(= visualreprese-
tations of semanticinformation spacesbasedon a landscapemetaphor),knowledge
planetsallow visualizing massve amountsof textual data.At the time of map gen-
eration,the planetétopologyis determinedy the contentof the knowledgebase The
peakf thevirtual landscapéndicateabundantcoverageon a particulartopic, whereas
valleys represensparselypopulatedpartsof theinformationspace.

Vislslands,a thematicmappingalgorithmsimilar to SPIRE®Themescap§d] and
its commercialsuccesso€Cartia/Aurekasupportsdynamicdocumentlustering[4, 5].
Initially, the documentsetis pre-clusteredising hierarchicalagglomeratie clustering

5 http://www.digital-webcom/articles/thebig_picture on_microformats/
5 http://dopplrcom/

7 http://www.couchsurbng.com/

8 http://del.icio.us/

9 http://www.Rickr.com/
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[6], randomlydistributing the cluster centroidsin the viewing rectangle.The docu-
mentsbelongingto eachcluster asdeterminedoy the pre-clusteringarethenplaced
in circlesaroundeachcentroid.The arrangemenis Pne-tunedisinga linear iteration
force-directedplacementalgorithm adaptedrom Chalmerg[7]. The resultresembles
a contourmap of islands.Fortunately algorithmsbasedon force modelseasily gen-
eralizeto the knowledge planets@phericalgeometriesThe IDIOM researchproject
(www.idiom.at)extendsandrepbneghe Vislslandshematicmappingcomponento im-
prove throughputandscalability generatdayeredthematicmaps,andprovide a Web
Map Service(WMS) that senes thesemapsas imagetiles for variousgeobravsing
platforms.

2.5 Ontology Extension

The needfor controlledvocahulariesand sharedmeaningsuggestghat ontologies-
sharedconceptualizationsvithin a specibPcdomain[8] - are goingto play a key role
in managingcontet informaion. Geo-ontologiesencodegeographicatermsand se-
mantic relationshipssuchas containmentpverlap and adjaceng. Domain ontologies
are usedto organizetopicsandto navigatethroughknowledgerepositories Spatially
awareseach enginesuse ontologicalknowledgefor queryterm expansionanddisam-
biguation,relevanceranking and Web resourceannotation[9]. This projectdoesnot
intendto generatea universallyacceptedlomainontology but to accuratelyrepresent
knowledgecontainedvithin aspecibP@orpus Changesn samplecompositioror trends
in mediacoveragenevitably affectthe generate@ntology This represents promising
avenuefor comparatie studiesandfuture researcton ontologyevolution.
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Fig. 2. OntologyExtensionSystemArchitecture

Dueto thesheewolumeof datatheuseof ontologiesn largeinformationspacess
difbcultwithout anontology extensionsysten thatsuggets conceptsand relationsau-
tomatically Figure2 presents conceptualiew of the ontologyextensionarchitecture
underlyingthe MediaWatchon ClimateChange.
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A smallsetof termsobtainedfrom domainexpertsor knovn ontologyrepositores
is brstselectechsa seedontology The seedontologytermsarethenfed into the ana-
lyzer, which s distributing theinput to differentpluginsthatprovide evidencesources,
suggestingpromisingnew conceptsCurrentlythreeevidencesourcesareconsidered:

1. Co-occurenceanalysis[10] at both the sentenceand the documentlevel usesa
thresholdhasedntheco-occurrencsignibcancéo selec20termsonthesentence
and20termsonthe documentevel.

2. Trigger Phraseq11] matchingafragmentof text thatindicatesa particularrelation
betweerterms(e.g.parent-childrelation).

3. The WordNetlexical dictionary[12], which is usedasadditionalevidencesource
afterdisambiguatinghe seedontology§conceptsisinga vectorspacemodel.

The generatedermsare then connectedwith a seedontology via directedweighted
links. Oncethe network is establisheda spreadingactivation algorithmidentibpesthe
mostrelevanttermsandsuggestsheirincorporatiorinto theseedntologyasdescrbed
in Wei etal. [13]. Thenthefollowing heuristicis usedto determineheir relationto the
conceptsn the seedontology: (i) WordNet,headnounanalysisandadditionalrounds
of spreadingactivation determinethe new concepts@ositionwithin the ontology (ii)
Subsumptioranalysistogeher with WordNetand headnounanalysisidentify the se-
manticrelation®type. For termsnot conPrmechutomaticallydomainexpertsarecon-
sulted.Optionally anotheriteration of spreadingactivation over nenvly acquiredterms
is triggeredto integrateadditionalconceptsnto theontology In Figure3, theconceptsO
shadingdifferentiateghe seedontologyterms(= lighter shading)from thoseaddedin
severaliterationsof automatedntologylearning.

2.6 Ontology Visualization

Ontologiesretrieved from the ontology extensionprocessare serializedin OWL and
thenfedinto thevisualizationframevork. Transformingrelationsannotatedisingreip-
cationandall otherinformationencodedn the serializedversionof the ontologyinto
the graphviz® descriptionanguageyields an SVG-blewith a graphicalrepresentation
of the ontology The framavork extractsthe concepts@ositionsfrom the SVG bles,
which providesthe mappingrequiredfor interactionswith the ontologyview.

Applying theiterative ontologyextensionprocesgo 50 Web sitesmirroredin July
2007andcomprisingapproximately80,000documentyieldedthe Webportal©®doman
ontology (seeFigure 3). Arrows indicateconbPrmedhierarchicalrelations.The dotted
linesconnecsemanticallyelatedtermswhoseexacttypeof relationcouldnotbedeter
minedautomatically For thesenon-hierarchicatelations,the (r) valuesindicatetheir
strengthbasedn thelink assignmen#3preadingactivationlevel. High valuessuggest
a strongrelation betweenthe conceptsa value of 8 beingthe maximumdueto the
specibcsetupof the spreadingactivation network.

The currentnavigational aid containsunlabeledassociationspnly indicating the
strengthof therelationbut notits specibdype.ThelDIOM researclprojectis currently
extendingthe underlyingalgorithmto detecta muchbroadersetof relationtypes

10 http:/iwww.graphviz.og/



Building andVisualizingContectualizedinformationSpaces 7

AN \ i -
> \ - -
AN \ . i e
. , ——
"~~____(technologies ! .
= 3 \, i .
8.6 . N
i <

Fenewablenerg

Fig. 3. Theextentedontologyusedin theIDIOM MediaWatchprototype

3 Conclusions

Currentapplicationsonly hint at the true potentialof geospatiatechnologyto build
andmaintainvirtual communitiesandto revolutionizethe production distribution and
consumptiorof mediaproducts Automaticallyannotatingcontentfrom heterogeneous
sourcescreatesknowledge repositoriesspanningmultiple dimensionssuchas space,
time, andsemantics.

Virtual globesimprove the accessibilityandtranspareng of suchcomplex reposi-
tories. Their introductionhaspopularizedthe procesof Oannotatintghe Planet(14].
This procesgieldsgeospatiallyreferencednformation,enablingvirtual globesto map
annotatedcontentunits from varioussourcesBut geospatiainterfacescanalsosere
asagenericimagerenderingengineto projectothertypesof imagery

The Media Watchon Climate Changedemonstratehow geospatiainterfacescan
beusedto visualizelayeredrepresentationgf thematicmapsanddomainontologiesas
afrontendfor semanticservices.

Acknowledgment

The Media Watch on Climate Changehasbeendevelopedas part of IDIOM (Infor-
mation Diffusion acrossinteractve Online Media; www.idiom.at), a researchproject
fundedby the AustrianMinistry of Transport/nnovation& Technology(BMVIT) and
the AustrianResearchPromotionAgeng (FFG) within the strat@ic objective FIT-IT
(www.bt-it.at).



8

Arno Scharletal.

References

10.

11.

12.

13.

14.

. Scharl A.: Towardsthegeospatialveb:Mediaplatformsfor managingeotagge#nowledge

repositoriesln Scharl,A., Tochtermannk., eds.:The GeospatialWeb- How Geobravsers,
SocialSoftwareandthe Web 2.0 areShapinghe Network Society Springer London(2007)
3b14

. ChalmersM.: Usinga landscapenetaphorto represent corpusof documents.In Frank,

A.U., Campairi,l., eds.: Spatialinformation Theory: A TheoreticalBasisfor GIS (Lecture
Notesin ComputerScience Vol 716). Springer Berlin (1993)377D390

. Wise,J.A.: Theecologicalapproacho text visualizaton. Journalof the AmericanSociety

for Sciences0(9) (1999)814D835

. Andrews, K., Guetl,C., Moset J., Sabol,V., Lackner W.: Seach resultvisualisationwith

xpnd. In KapetaniosE., Hinterbeger, H., eds.: SecondinternationalWorkshopon User
Interfacesto Datalntensive Systens (UIDIS 2001),Zurich, Switzerland JEEE Presg2001)
5058

. Sabol V., Kienreich,W., Granitzer M., Becler, J., TochtermannK., Andrews, K.: Applica-

tionsof alightweight,web-basedetrieval, clustering,andvisualisatiorframenork. In Kara-
giannis,D., Reimer U., eds.:4th InternationalConferenceon PracticalAspectsof Knowl-
edgeManagemen(LectureNotesin ComputerScience Vol 2569). Springer Berlin (2002)
359368

. Jain,Anil, K., Murty, M.N., Flynn,P.J.: Dataclustering:A review. ACM ComputingSuneys

31(3) (1999)264D323

. ChalmersM.: A lineariterationtime layoutalgorithmfor visualisinghigh-dimensionatiata.

In: 7th Conferenceon Visualization,SanFranci€o, USA, IEEE ComputerSociety(1996)
127132

. Gahleitner E., Behrendt,W., Palkoska,J., Weippl, E.: Knowledgesharingandreuse:On

cooperatiely creatingdynamicontologies. In: 16th ACM Conferenceon Hypertet and
HypermediaHypertet-2005),Salzlurg, Austria, ACM Presg2005)

. Abdelmoty A.l., Smart,PD.,JonesC.B.,Fu,G.,Finch,D.: A critical evaluationof ontology

languagegor geographidanformationretrieval on theintemet. Journalof Visual Languages
andComputingl16(4) (2005)331D358

Roussine, D., Zhao, J.L.: Automatic discovery of similarity relationshipsthroughweb
mining. DecisionSupportSystems35 (2003)149D166

Joho,H., SandersonM., Beaulieu,M.: A study of userinteractionwith a concept-based
interactive queryexpansionsupporttool. In: Advancedn InformationRetrieval, 26th Euro-
peanConferencen InformationRetrieval. (2004)42D56

Fellbaum,C.: Wordnetan electroniclexical database. ComputationalLinguistics 25(2)
(1998)292D296

Liu, W., WeichselbraunA., Scharl A., Chang E.: Semi-automationtologyextensionusing
spreadingactivation. Journalof UniversalKnowledgeManagemen®(1) (2005)50D58
Udell, J.: Annotating the planet with google maps. InfoWworld March 04 (2005)
www.infoworld.com/article/05/03/04/100Pstrgte_1.html.



