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1 Introduction

Developersof virtual ervironmentsoften facea dif cult problem:
usersmusthave someway to interactwith the virtual world. The
applicationdevelopersmustdeterminehow to mapavailableinputs
(buttons, gesturesgtc.) to actionswithin the virtual environment
(VE). As aresult,userinterfacesmay belimited by theinput hard-
wareavailablewith a givenvirtual reality (VR) system.

To addresssuchlimitations, we have developedTweek, a mid-
dlewaretool that presentaiserswith an extensibleJava graphical
userinterface(GUI) capableof communicatingwith VR applica-
tions. Tweek can run on desktopcomputers,on palmtop com-
putersin projection-basedirtual reality systems,or in a three-
dimensionalvirtual space. We use Tweek to addresssomelimi-
tationsof input andinteractionwithin virtual ervironments(VEs)
by designingGUIs thatutilize familiar two-dimensiona({2D) com-
ponents.nteractiontechniqueghatrequire ne-grainedcontrolor
high-precisiorinputareoftenbettersuitedto 2D interfaceghanthe
useof gesturer buttonson awand[Hill 2000].

Theuseof Java-basedsUls for interactionwithin VEs hasbeen
investicatedin previous works at the VRAC. The rst suchwork
investigatedthe usability of a palmtopsystemwith a Java GUI to
interactwith andmanipulatea virtual spacgHill 2000]. Tweekex-
tendsthis researctby generalizinghe interactioncapabilitiesand
thedynamicGUI componentoading.

Tweekis a collectionof multiple technologiesC++, Java, Jar-
aBeansandCORPBA. Combinedtheseallow aJavaGUI composed
of plug-insto communicatewith a C++ application. Our imple-
mentationaims to simplify the interlanguagecommunicationso
thatprogrammerganmake useof Tweekin their VR applications
without knowing all the detailsof theindividual technologies.

At the heartof the interlanguagecommunicationis CORRBA,
the CommonObjectRequesBroker ArchitectureflOMG 2001]. It
provides a cross-platform Janguage-independemethodfor dis-
tributedobjectsto communicateln Tweek,it managesll commu-
nication betweenthe Java GUI andthe C++ VR application. Be-
causeCORBA is language-independerthereexists the potential
for useof otherlanguagedesideslavzaandC++.

The Java GUI itself is a generalizedramework thatloadsJav-
aBeans[JavaSoft 1997] dynamically using XML-based descrip-
tions. The JazaBeananay encapsulatary functionality, but those
thatextendthe GUI arecrucialto the useof Tweekin a VE. Such
graphicaldavaBeansare written by the VR applicationdevelopers
andarecustomizedor usewith a givenapplication.Dynamicex-
tensionof the GUI allows the VR applicationto add components
to the interfacewhile the useris active within the virtual space.
Throughdynamicallyextensibleinput, we canexplore new possi-
bilities for interactvity in VEs.

2 Implementation

Tweekutilizes an extensibleobject-orientedlesignbaseduponthe
Obserer designpattern[Gammaet al. 1995]. The subjectis the
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stateof the VR application,andthe obserer is the GUI. The state
informationis speci ¢ to eachapplication.

An exampleuseof Tweekon the desktopis shovn in Figurela.
Here, a top-davn navigation tool is available for point-and-click
navigation within a three-dimensional3D) space. The obsered
stateis the currentuserpositionin the VE. Bookmarkscanbe se-
lectedfor directnavigationto known locations andthe2D mapcan
beclickedto navigateto theselectedocation. Thesamenavigation
tool canbeusedn animmersie ervironmentusinga palmtopcom-
puter shawvn in Figurelh.

3 Conclusion and Future Work

At VRAC, we useTweekon palmtopcomputerdo control VR ap-
plicationsin our projection-base®R systemsTo map Tweekinto
a 3D ervironment,we planto experimentwith existing work such
as3Dwm[Elmqvist2001]. We hopeto offer animmersiveinterface
with familiar controlswithout re-inventingGUI technology
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Figurel: Tweeknavigationon desktop(a) andPDA (b)



