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Abstract

We presentthe novel level of detail interfacebasedon
the marriage of level of detail geometryand an adaptable
userinterface. Level of detail interfacesallow applications
to parameterizetheir displayof dataandinterfacewidgets
with respectto distancefrom the camera, to besttake ad-
vantageof diminishedscreenspacein a 3D environment.

1. Intr oduction

For 2D GUI applications,resizingis an infrequent,dis-
creteeventwith establishedtechniquesfor adaptingto the
smallerscreensize. Scroll barsareenabledto panaround
a largerworkspace,andbuttonsandtext canbewrappedto
�t thenew area. In 3D environments,applications'screen
sizeis constantlychangingasthey becomecloserto or fur-
ther from theuser's position. Theconstantandcontinuous
resizingmakes2D interfaceconceptsimpractical.Staticin-
terfacesareclearly insuf�cient - an interfacedesignedfor
anaveragedepthcanbemuchtoocomplex whentheappli-
cationis too far away, or wastefullysparsewhentheappli-
cationis neartheuser.

In this paper, we introducetheconceptof a level of de-
tail (LOD) interface,a directextensionof theLOD graph-
ics concept[2] into therealmof userinterfacedesign.The
importantinsight in LOD graphicsis that objectscanpa-
rameterizetheir graphicalrepresentationas a function of
their screensizeto presentappropriatelycomplex geome-
try at eachsize while retainingvisual �delity . Similarly,
with LOD interfaces,anapplicationcande�ne separatein-
terfacesassociatedwith differentscreensizes,allowing the
applicationto besttake advantageof its screenspacewhile
maintainingusability.

Parameterizedrepresentationsof applicationshave been
introducedto the AR community previously with level
of error �ltering [5], which presentsregisteredgeome-
try differently asregistrationerror changes.Only geome-
try wasparameterized– userinterfacesremainedconstant.

Figure 1. A typical ARWin scene with a variety
of applications in a desktop setting.

Zoomableinterfacessuch as the Pad++ system[6, 1, 4]
presentan interfacefor multiscaleworkspaceswheredata
canberepresentedat verydisparatescales.However, to in-
teractwith data,theusermust�rst navigateto theappropri-
atescale,ratherthanusingamodi�ed small-scaleinterface.
For datapresentationin 2D interfaces,the TableLens[7]
andDocumentLens[8] visualizelargedatasetsby dimin-
ishingdataoutsidetheregionof interest.Theusernavigates
thedatato bringsubsetsinto focus,giving their representa-
tion morescreenspace.Unfortunately, diminishingis inap-
propriatefor interfacewidgets,asthey becometoosmallto
effectively use.

WehaveimplementedourLOD interfacesin ourARWin
system[3], a marker-baseddesktopAR applicationenvi-
ronmentthatservesasafoundationfor rapidprototypingof
applicationsandinterfaceconcepts.

2. Level of Detail Interfaces

In 2D interfaces, a window presentsscroll bars to
the user to allow for pannedviewing of a larger virtual
workspace,but in 3D a similar standardwidget would not



be convenient. However, the applicationinterfacecould
subtlychangedependingon the level of detail theapplica-
tion is presentedwith. For complex applications,the inter-
facethatis appropriatewhentheapplicationis nearwill not
necessarilywork whentheapplicationis far away, because
theinterfacewidgetsmaybetoosmallto interactwith. Pre-
sentingdifferentinterfacesat differentlevelsof detail is an
obvious solution. It is importantthat an interfacechange
beasintuitive aspossible,asit mayoccurat any time and
couldinterferewith productivity if designedcarelessly.

The easiestmechanismto take advantageof the LOD
eventis to reducetheamountof geometryor datapresented.
For applicationssuchasatableof cellsin aspreadsheet,re-
moving lessimportantdatais reasonable.Thespreadsheet
may focusin on just the selectedrows andcolumnswhen
faraway (asin theTableLens[7]).

Someapplicationspresentmany buttonsandslidersso
all thefunctionalityis immediatelyavailable,suchasame-
dia player. In thesecases,it would make senseto reduce
thenumberof widgetsdisplayedby removing thelesscom-
monly usedfunctionality. The userwould still needsome
way to accessthe removed functionality, suchasa popup
menuor awidgetto allow cycling throughsetsof interfaces.

3. Applications

To demonstratethe LOD interface,we createdanalog
wall clock andweatherstationapplications(seeFigure2).
As the clock is moved away, it is displayedwith lessvi-
sualcomplexity to maintainreadability. The weathersta-
tion presentsasubsetof its dataandprovidesawidget(The
arrow icon)to cyclethroughthedifferentsubsets.Whenthe
clock is movedcloseto the user, an extra interfacewidget
is revealedto allow the userto setthe clock. This re�ects
a physicalclock wherea smalldial or buttonrequiresclose
inspectionto tweaksettings.Theweatherstationalsoadds
functionality when viewed closely. The location nameis
shown, alongwith a widgetto cycle throughdifferentloca-
tions. This way the usercanintuitively entera preference
settingmodeby bringingtheapplicationcloseandinto fo-
cus.

4. Conclusions

The contribution of this paperis the introductionof the
level of detail interfacesfor 3D applicationdesign. This
techniqueallows applicationsto tailor their visual presen-
tation and interfaceto the various3D positionsthey may
occupy. More investigationis neededinto theuserexperi-
encewith adaptableinterfaces.
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Figure 2. The cloc k and weather station appli­
cations at diff erent levels of detail.
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