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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 developeda middlevare
tool called Tweek. Tweek presentauserswith an extensibleJava
graphicaluserinterface(GUI) that communicatesvith VR appli-
cations. Using this tool, developersare free to createa GUI that
providesall the capabilitiesusersneedfor interactingwith the VE.
We feel that the increasede xibility of a userde ned GUI com-
binedwith the familiarity of traditional GUI componentwill im-
prove the usability of VEs. This documentintroducesthe design
and implementationof Tweek andits usesfor providing input in
VEs.

2 Design

Tweekutilizesanextensibleobject-orientediesignthatenableghe
controlof aVR applicationusinga GUI. The Obsenrer designpat-
tern[Gammaetal. 1995]is implementedsuchthatthe VR applica-
tion is the subjectandthe GUI is the obserer. In otherwords,the
GUI providesa visualizationof somestateinformationheld by the
VR application. The stateinformationis entirely userde ned. It
may, for example,containthe userpositionandorientationsothat
a top-dovn map can be displayedin the GUI asa navigation aid
(seeFigurel). Becausdlweekandits GUI aredesignedo begen-
eral,programmersireofferedmorefreedomin their VE interaction
design.
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Figurel: Applicationnavigationusingthe TweekJava GUI

3 Implementation

Tweek is a collection of multiple technologies:C++, Java, Jav-
aBeansandCORBA. Combinedtheseallow aJarva GUI composed
of plug-insto communicatewith a C++ application. Our imple-
mentationaimsto simplify the interlanguagecommunicationso
thatprogrammerganmalke useof Tweekin their VR applications
without having in-depthknowledgeof theindividual technologies.

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

The Java GUI itself is a generalizedramework thatloadsJav-
aBeans[JavaSoft 1997] dynamically using XML-based descrip-
tions. The JavaBeansmay encapsulatary functionality, but those
thatextendthe GUI arecrucialto the useof Tweekin a VE. Such
graphicalJasaBeansarewritten by the VR applicationdevelopers
andarecustomizedor usewith agivenapplication.

4 Conclusion and Future Work

Tweekis alreadyin useat the Virtual Reality ApplicationsCenter
at lowa StateUniversity We usethe TweekJava GUI on palmtop
computergo control VR applicationsin our projection-base®/R
systemsThenext stageof developmentfor Tweekwill includedy-
namicinstallationof GUI panelson the palmtop. The goal is to
allow ary userto enterthe VE andgetthe GUI panelautomatically
Moving beyondthis, wewantto beableto “push” otherGUI panels
duringthelifetime of theapplication.In this way, theinterfacecan
be extendeddynamically thusoffering new possibilitiesfor inter-
actwity in VEs.

To extend the use of the Java GUI into the three-dimensional
(3D) spacewe planto experimentwith existing technologiesuch
as3DWM [EImqgvist 2001]to mapthe two-dimensionalGUI into
the 3D virtual space We hopeto offer usersanimmersve interface
that employs familiar GUI controls suchas menus,buttons, and
sliderswithoutre-inventingGUI technology
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