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ABSTRACT
Applying Adaptive Hypermediatechniquesto Augmented
Reality museumtour guideapplicationspromisesgreatad-
vancesin presentingmaterialon museumexhibits. Informa-
tion selectionandpresentationcanbe adaptedaccordingto
thevisitor’sgoals,preferences,knowledge,andinterestsand
this informationcanbe overlaidover the real objectandits
features.

ExistingmobileAR tour guidestendto presentinformation
using handheld devices or display hard coded,predefined
labelsover theobject’s features.This paperdescribesinitial
work on asystemthatcanprovidedynamic,adaptableinfor-
mationoverlaidonobjects.
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Introduction
The useof AugmentedReality (AR) in museumspromises
greatadvancesin naturalinteractionwith museumartifacts
andtheir data. AR systemscombinereal world scenesand
virtual scenes,augmentingtherealworld with additionalin-
formation.Thiscanbeachievedbyusingtrackedsee-through
headmounteddisplays(HMD) andearphones.Ratherthan
looking at a desktopor hand-heldscreen,visual information
is overlaidon objectsin therealworld.

As museumvisitorsweartheir own privateHMDs, informa-
tion beingpresentedaboutamuseumartefactcanbeadapted
personallyto eachindividual. This information could be
aboutspecificdetailsof anobjector thesystemcouldpoint
out featuresof interestthatthey might have not noticed.Re-
latedobjectscouldbeprojectednext to theartifact for com-
parison. Differentviews could be presented,suchasan x-
ray view or a reconstructionof how the artefact originally
looked.

ExistingAR museumtour guidesdo not provide enoughin-
formationonspecificartefactdetails.Mergingtherealobject

with augmentedinformationclearlypresentstherelationship
betweenthedataandtheobject.Weproposeatechniquethat
dynamicallyaddsadaptivelabelsto artefacts’3D modelsthat
suitstheuser’sneeds.

Annotating Museum Artefacts
AR environmentsaugmenttherealworld with informationor
virtual imagery;virtual objectsareusuallystoredashighly
texture-mapped3D modelsto appearrealistic. An approach
to presentinginformation aboutan artefact’s featuresis to
annotateit with dynamiclabels,resultingin a 3D versionof
a labelleddiagram.

Labelsmustbegenerateddynamically, dependingonthevis-
itor’spreferencesor thesystem’sstate.Theuserinformation
is obtainedfrom the usermodel, which could containfea-
turessuchastheir goals,preferences,knowledge,interests,
previousinteractionswith thesystemandsoon.

Takinganopenhypermediaapproachto theproblem,all ob-
ject informationis referencedfrom or keptin a linkbase;it is
separatefrom theartefacts’3D models.This raisestheissue
of how to dynamicallyattachthis informationto therelevant
features.
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Figure 1: System Architecture

Therearethreemaincomponentsin thesystem:theAR en-
vironment,a Java Servletanda linkserver.

The AR environmentloadsan artefactmodelby requesting
the model’s ID througha Java servleton a webserver. This
servletperformsvarioustasks,suchasqueryingthelinkbase
for informationandplacingdescriptionlabelsaroundthearte-
fact object. The servletwill start by retrieving the artefact
metadataandthemodel’s location,which arebothstoredin
thelinkbase.

Theservletthenloadstheartefactmodel,which is storedas
anX3D file; X3D is a next generation,extensible3D graph-
ics specificationbasedon XML and is beingdevelopedby



the Web3DConsortium[1] andthe World Wide Web Con-
sortium[2]. Themodelis split into its variouscomponents,
and eachcomponentis given a nameor unique identifier.
Whenthe servletloadsthe model, it looks for components
with valid identifiersandusestheseto querythelinkserver.
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Figure 2: FOHM structure for a feature description

Thelinkserver looksfor any relevantdescriptionandreturns
theseto theservlet.ThesystemusestheAuld Leaky linkserver,
a context basedlink server implementedaroundthe Funda-
mentalOpenHypermediaModel(FOHM) [3]. In theFOHM
linkbaseimplemented,anartefact’sfeaturedescriptionis rep-
resentedbyanAssociation object.Associationshaveasource
Binding object,containingaNameloc object,andseveraldes-
tination bindings. Namelocsidentify selectionswithin any
objector file by name,makingNamelocsgenericasanamed
featurecanoccurin variousdifferentobjects.Eachdestina-
tion bindingcontainsor links to a descriptionfor thefeature
andis boundto a Context object.Thecontext objectdefines
thedescriptiontypeandis usedby Auld Leaky to distinguish
betweenwhich bindingsshouldbe returned.This is shown
in Figure2.

When the linkserver receives a query, it returnsan appro-
priatedescription.Similar objectswill receive thesamede-
scriptionsif they bothhaveidenticallynamedfeatures;this is
usefulasgenericdescriptionscanbeappliedto objectswith-
out having to implicitly authordescriptionsfor eachobject.
New artefactscan be addedto the systemand be labelled
without any materialhaving beenspecificallywritten about
them.

However, therewill be caseswhenspecificdescriptionsare
needed. Thesecan be resolved by addingFOHM context
objectsto bindingscontainingsuchdescriptions.Whenthe
linkserverreceivesaquery, thequerywill beboundto acon-
text thatis usedto filter out any irrelevantdescriptions.

An artefact’s context is definedby it’s metadata,which is
storedasa Data object in the linkbase. This metadatacan
includevariouspiecesof information,dependingonthearte-
fact;examplescouldincludethename,typeof object,refer-
encenumberandsoon.

Theusermodelcanbeusedto createcontext objectsto tailor
descriptionsto theuser’spreferences.For example,eachde-
scriptionbindingcanhave a context statingthetypeof user:
childrenor adults. When the query is made,only descrip-
tions suitablefor eitherones(or both) will be returned.An

exampleof this is shown in Figure3. Thelabelon theleft is
adaptedfor children,while the label on the right is adapted
to adults.

Whentheservletreceivesadescription,it placesit in a label
next to the relevant feature. Labelsareplacedin a way so
thatthey donotcollidewith eachotheror theartefactmodel.

Figure 3: Adaptive labelling

Conclusions
Thetechniquepresentedprovidesdynamic,adaptivelabelling
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 keptseparatefrom theartefactmodels,it is easierto
authorandmaintain;descriptionscanbe changedin a link
editorwithout loadinga 3D model.Non-authoredor generic
links providemoreinformationthatis normallymanuallyau-
thoredor maintained.Theuseof context is importantin or-
der to customisethe information for the individual aswell
asprevent informationoverload. The simpleexampleillus-
tratedin Figure3 showshow it canbeusedto createdescrip-
tions for different typesof users. Futurework will look at
morecomplex waysof generatingadaptivedescriptions.Re-
searchdoneat Southamptonon context andusermodelling
[4] couldalsobeappliedto theAuld Leaky linkserverto pro-
ducemoredynamicandadaptivematerial.

Morework will bedoneonthenavigationalhypertext aspect
of the systemso that link following causesa new model to
be loaded.Labelsneedto beextendedto useothertypesof
media,suchasimages,video,audioandother3D models.
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