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1 Intr oduction

Developersof virtual environmentsoften facea dif�cult problem:
usersmusthave someway to interactwith the virtual world. The
applicationdevelopersmustdeterminehow to mapavailableinputs
(buttons,gestures,etc.) to actionswithin the virtual environment
(VE). As a result,userinterfacesmaybelimited by theinput hard-
wareavailablewith agivenvirtual reality (VR) system.

To addresssuchlimitations, we have developedTweek,a mid-
dlewaretool that presentsuserswith an extensibleJava graphical
userinterface(GUI) capableof communicatingwith VR applica-
tions. Tweek can run on desktopcomputers,on palmtop com-
putersin projection-basedvirtual reality systems,or in a three-
dimensionalvirtual space. We useTweek to addresssomelimi-
tationsof input andinteractionwithin virtual environments(VEs)
by designingGUIs thatutilize familiar two-dimensional(2D) com-
ponents.Interactiontechniquesthatrequire�ne-grainedcontrolor
high-precisioninputareoftenbettersuitedto 2D interfacesthanthe
useof gesturesor buttonsonawand[Hill 2000].

Theuseof Java-basedGUIs for interactionwithin VEshasbeen
investigatedin previous works at the VRAC. The �rst suchwork
investigatedthe usability of a palmtopsystemwith a Java GUI to
interactwith andmanipulateavirtual space[Hill 2000].Tweekex-
tendsthis researchby generalizingthe interactioncapabilitiesand
thedynamicGUI componentloading.

Tweekis a collectionof multiple technologies:C++, Java, Jav-
aBeans,andCORBA. Combined,theseallow aJavaGUI composed
of plug-ins to communicatewith a C++ application. Our imple-
mentationaims to simplify the inter-languagecommunicationso
thatprogrammerscanmake useof Tweekin their VR applications
withoutknowing all thedetailsof theindividual technologies.

At the heartof the inter-languagecommunicationis CORBA,
theCommonObjectRequestBroker Architecture[OMG 2001]. It
provides a cross-platform,language-independentmethodfor dis-
tributedobjectsto communicate.In Tweek,it managesall commu-
nicationbetweenthe Java GUI andthe C++ VR application. Be-
causeCORBA is language-independent,thereexists the potential
for useof otherlanguagesbesidesJavaandC++.

The Java GUI itself is a generalizedframework that loadsJav-
aBeans[JavaSoft 1997] dynamically using XML-based descrip-
tions. TheJavaBeansmayencapsulateany functionality, but those
thatextendtheGUI arecrucial to theuseof Tweekin a VE. Such
graphicalJavaBeansarewritten by the VR applicationdevelopers
andarecustomizedfor usewith a givenapplication.Dynamicex-
tensionof the GUI allows the VR applicationto addcomponents
to the interfacewhile the user is active within the virtual space.
Throughdynamicallyextensibleinput, we canexplorenew possi-
bilities for interactivity in VEs.

2 Implementation

Tweekutilizesanextensibleobject-orienteddesignbaseduponthe
Observer designpattern[Gammaet al. 1995]. The subjectis the
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stateof theVR application,andtheobserver is theGUI. Thestate
informationis speci�c to eachapplication.

An exampleuseof Tweekon thedesktopis shown in Figure1a.
Here, a top-down navigation tool is available for point-and-click
navigation within a three-dimensional(3D) space. The observed
stateis thecurrentuserpositionin theVE. Bookmarkscanbese-
lectedfor directnavigationto known locations,andthe2D mapcan
beclickedto navigateto theselectedlocation.Thesamenavigation
tool canbeusedin animmersiveenvironmentusingapalmtopcom-
puter, shown in Figure1b.

3 Conc lusion and Future Work

At VRAC, we useTweekon palmtopcomputersto controlVR ap-
plicationsin our projection-basedVR systems.To mapTweekinto
a 3D environment,we planto experimentwith existing work such
as3Dwm[Elmqvist2001].Wehopeto offer animmersiveinterface
with familiar controlswithout re-inventingGUI technology.
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Figure1: Tweeknavigationondesktop(a)andPDA (b)


