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1 Introduction

This papempresentaremoterenderingapplicatiorthatinvolvesthe
extensionof the VisualizationToolkit (vtk) andthe Video Confer
encingTool (vic) for usein remoterenderingcompletewith inter
actionfrom the remotesite usingthe vic userinterface. Vtk is an
opensourceC++ Library, with Tcl, Python,andJava bindingsfor
computergraphics,imageprocessingandvisualization[3]. Vtk
providesa higherlevel of supportbeyondthe traditional low-level
libraries,for creatingvisualizationapplicationsVtk includesalgo-

rithmsto supportthe visualizationof scalarsyectors,andtensors.

Vic is a exible tool built by LawerenceBerkeley Laboratoryfor
real-timevideo conferencingover the Internet[2]. Vic's userin-
terfaceis built asTcl/Tk scriptembeddedh the applications.This
allowsfor developergo prototypechangeso theinterfacein asim-
ple andstraightforwardmanner

2 Remote Rendering

Thevic sourcecodewasmodi ed to streanoutputfrom interaction
with itswindow to agivenportonagivenmachine Thisstreamwvas
thenrecevedby astandarditk applicatiorthatwasaugmentedith
a network-basedhteractor This allowed multiple sitesto interact
usingthe standarditk interactorcontrolswith theremotevtk appli-
cationvia thevic window. Figurel shavsa diagramof thesystem.
Theoutputof thevtk applicationatthis pointis scancorvertedfrom
thesenermachineandstreamednto a standardrzideocapturecard
for broadcasbn a multicastaddress.This applicationallowed for
aremoteuserto have directcontrol of the applicationwithout con-
cernabouttherenderingpower of the hostmachine. The userwas
ableto interactin real-timewith aonemillion-polygonmodelfrom
a standarddesktopPC. Figure 2 shavs a snapshobdf the remote
renderingoutputandthe outputasseenin thevic window.
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Figurel: Systendiagramof vic-vtk system.

Usersneedonly to apply asetof patchego thevic sourcecode
andrecompilefor the remotesite. Userswith existing vtk applica-
tionsneedonly to replacetheir currentvtkinteractorwith avtkNet-
workInteractorto addresghe remote userinteraction. As men-
tioned before, the currentimplementationrequiresthe scancon-

Figure2: Outputof the vtk sener, with aninsetimageof the vic
clientwindow. Relatve sizeis maintainedaswell asthedifference
in colormaps.

versionof outputfor video streamingbut a new versionis under
way that would build a new vtkRendereifor generatingthe net-
work videostream. This will be basedbn ANL's CAVEav library
that generatesyntheticvideo streamdrom within a CAVE appli-
cationfor multicastbroadcasfl] andthevic tool.

3 Conclusion

This systemprovides a large community of userswith the capa-
bility of remotevisualization,with interactvity atthe remotesite
usingexisting tools andinfrastructure. The extensiongo vtk will
be madeavailable to the community allowing ary developerthe
ability to plug in the networked-baseunhteractorto an existing or
future vtk applications.In addition,sincethe sourcecodewill be
madeavailable,developerswill have the opportunityto extendthe
functionality We have begunto developthe networkedrendering
sideallowing for usergo usethistool whereverthey have themost
graphicshorsepaverandconnecto otherusersor remoteviewing
withoutthe needfor the scancorversion.

4 Acknowledgements

Specialthanksto Tony Lavoie for the additionsandimprovements
hehasmadeto theinitial prototype.Additionally we would like to
thankthe membersf the AccessGrid communitythat have eld
testedthe system.This work wassupportedy the Mathematical,
Information,and ComputationaScience®ivision subprogranof



the Of ce of AdvancedScienti c ComputingResearchU.S. De-
partmenif Enegy, underContractW-31-109-Eng-38.

References

[1] Terrencel. Disz, Michael E. Papka,andRick Stevens. Ubi-
world: An ervironmentintegrating virtual reality, supercom-
puting, anddesign.In Proceeding®f the Hetelogenos Com-
putingWorkshop Geneva, Switzerland April 1997.

[2] Steren McCanneandVan Jacobson.Vic: A e xible frame-
work for packetvideo. In Proceeding®f the Third ACM In-
ternationalMultimediaConfeence95, page$11-522ACM,
ACM PressNovember1995.

[3] Will SchroederKen Martin, andBill Lorensen. TheVisual-
ization Toolkit: An Object-OrientedAppioac to 3D Graphic
PrenticeHall, 1995.



