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ABSTRACT

Applying Adaptive Hypermediatechniquesto Augmented
Reality museumtour guide applicationspromisesgreatad-

vancesdn presentingnaterialon museumexhibits. Informa-

tion selectionand presentatiorcan be adaptedaccordingto

thevisitor’'s goals,preferencesknowledge,andinterestsand
this information canbe overlaid over the real objectandits

features.

Existing mobile AR tour guidestendto presentinformation
using handheld devices or display hard coded,predefined
labelsover the object’s features.This paperdescribesnitial
work on a systemthatcanprovide dynamic,adaptablénfor-
mationoverlaidon objects.

KEYWORDS: Adaptive HypermediaAugmentedReality

Introduction

The useof AugmentedReality (AR) in museumspromises
greatadvancesin naturalinteractionwith museumartifacts
andtheir data. AR systemscombinereal world scenesand
virtual scenesaugmentingherealworld with additionalin-
formation. Thiscanbeachievedby usingtrackedsee-through
headmounteddisplays(HMD) andearphonesRatherthan
looking at a desktopor hand-heldscreenyisualinformation
is overlaidon objectsin therealworld.

As museunvisitorsweartheir own privateHMDs, informa-
tion beingpresentedbouta museunartefaictcanbeadapted
personallyto eachindividual. This information could be
aboutspecificdetailsof an objector the systemcould point
out featuresof interestthatthey might have notnoticed.Re-
latedobjectscould be projectednext to the artifactfor com-
parison. Differentviews could be presentedsuchas an x-
ray view or a reconstructiorof how the artefact originally
looked.

Existing AR museuntour guidesdo not provide enoughin-
formationon specificartefactdetails.Mergingtherealobject

with augmentedhformationclearly presentsherelationship
betweerthedataandtheobject.We proposeatechniquehat
dynamicallyaddsadaptvelabelsto artefacts’3D modelsthat
suitstheusers needs.

Annotating Museum Artefacts

AR environmentsaugmentherealworld with informationor
virtual imagery; virtual objectsare usually storedas highly
texture-mappe@D modelsto appearrealistic. An approach
to presentinginformation aboutan artefact’s featuresis to
annotatat with dynamiclabels,resultingin a 3D versionof
alabelleddiagram.

Labelsmustbegeneratedlynamically dependingnthevis-

itor’s preferencesr the systems state.The userinformation
is obtainedfrom the usermodel, which could containfea-
turessuchastheir goals, preferencesknowledge, interests,
previousinteractionswith the systemandsoon.

Takinganopenhypermediapproactto theproblem,all ob-
jectinformationis referencedrom or keptin alinkbase;it is
separatdérom the artefacts’3D models.This raisestheissue
of how to dynamicallyattachthis informationto therelevant
features.
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Figure 1: System Architecture

Therearethreemain componentsn the system:the AR en-
vironment,a Java Servletandalinksener.

The AR ernvironmentloadsan artefact model by requesting
the model’s ID througha Jasa servleton a webserer. This
servletperformsvarioustasks,suchasqueryingthelinkbase
forinformationandplacingdescriptionabelsarouncthearte-
factobject. The servletwill startby retrieving the artefact
metadataandthe models location,which areboth storedin
thelinkbase.

The servletthenloadsthe artefactmodel,which is storedas
anX3D file; X3D is a next generationextensible3D graph-
ics specificationbasedon XML andis beingdevelopedby



the Web3D Consortium[1] andthe World Wide Web Con-
sortium[2]. Themodelis split into its variouscomponents,
and eachcomponentis given a nhameor unique identifier.
Whenthe servletloadsthe model, it looks for components
with valid identifiersandusegheseto querythelinksener.
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Figure 2: FOHM structure for a feature description

Thelinksenerlooksfor ary relevantdescriptionandreturns
thesdotheservlet. ThesystenusegheAuld Leaky linksener,
a contet basedink senerimplementedaroundthe Funda-
mentalOpenHypermediaModel (FOHM) [3]. In theFOHM
linkbaseimplementedanartefact'sfeaturedescriptionis rep-
resentedby anAssociation object. Associationdhaveasource
Binding object,containingaNameloc object,andseveraldes-
tination bindings. Namelocsidentify selectionswithin any
objector file by namemakingNamelocgyenericasa named
featurecanoccurin variousdifferentobjects. Eachdestina-
tion binding containsor links to a descriptiorfor thefeature
andis boundto a Context object. The context objectdefines
thedescriptiortypeandis usedby Auld Leaky to distinguish
betweerwhich bindingsshouldbe returned. This is showvn
in Figure?2.

When the linksener receives a query it returnsan appro-
priatedescription.Similar objectswill receve the samede-
scriptionsif they bothhaveidenticallynamedeaturesthisis

usefulasgenericdescriptionsanbeappliedto objectswith-

out having to implicitly authordescriptiondor eachobject.
New artefactscan be addedto the systemand be labelled
without ary materialhaving beenspecificallywritten about
them.

However, therewill be casesvhenspecificdescriptionsare
needed. Thesecan be resolhed by addingFOHM context
objectsto bindingscontainingsuchdescriptions.Whenthe
linksenerrecevvesaquery thequerywill beboundto acon-
text thatis usedto filter outary irrelevantdescriptions.

An artefact’s contet is definedby it's metadatawhich is
storedas a Data objectin the linkbase. This metadatacan
includevariouspiecesof information,dependingnthearte-
fact; examplescouldincludethe name type of object,refer
encenumberandsoon.

Theusermodelcanbeusedto createcontext objectsto tailor
descriptiongo the users preferenceskor example,eachde-
scriptionbinding canhave a contet statingthe type of user:
children or adults. Whenthe queryis made,only descrip-
tions suitablefor eitherones(or both) will bereturned.An

exampleof thisis shavn in Figure3. Thelabelontheleft is
adaptedor children,while the label on theright is adapted
to adults.

Whentheservletrecevvesadescriptionjt placest in alabel
next to the relevant feature. Labelsare placedin a way so
thatthey do not collide with eachotheror theartefactmodel.
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Figure 3: Adaptive labelling

Conclusions
Thetechniqueresentegrovidesdynamic,adaptvelabelling
of artefactsthat canbe usedin existing AR systems.New
modelscan be addedto the systemand be annotatedwith
existing descriptions. Differentsetsof descriptionscanbe
appliedby addingadditionallinkbases As artefactinforma-
tion is keptseparatdrom the artefact models,it is easierto
authorand maintain; descriptionscan be changedn a link
editorwithoutloadinga 3D model. Non-authoredr generic
links provide moreinformationthatis normallymanuallyau-
thoredor maintained.The useof context is importantin or-
der to customisethe informationfor the individual as well
aspreventinformationoverload. The simple exampleillus-
tratedin Figure3 shovs how it canbeusedto createdescrip-
tions for differenttypesof users. Futurework will look at
morecomple waysof generatingadaptve descriptionsRe-
searchdoneat Southamptoron context andusermodelling
[4] couldalsobeappliedto the Auld Leaky linksenerto pro-
ducemoredynamicandadaptie material.

More work will bedoneon the navigationalhypertext aspect
of the systemso thatlink following causesa new modelto
beloaded.Labelsneedto be extendedto useothertypesof
media,suchasimagesyideo,audioandother3D models.
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