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1 Intr oduction

Thispaperpresentsaremoterenderingapplicationthatinvolvesthe
extensionof theVisualizationToolkit (vtk) andtheVideoConfer-
encingTool (vic) for usein remoterenderingcompletewith inter-
actionfrom theremotesite usingthevic userinterface.Vtk is an
opensourceC++ Library, with Tcl, Python,andJava bindingsfor
computergraphics,imageprocessing,andvisualization[3]. Vtk
providesa higherlevel of supportbeyondthe traditional low-level
libraries,for creatingvisualizationapplications.Vtk includesalgo-
rithms to supportthevisualizationof scalars,vectors,andtensors.
Vic is a �e xible tool built by LawerenceBerkeley Laboratoryfor
real-timevideo conferencingover the Internet[2]. Vic's userin-
terfaceis built asTcl/Tk scriptembeddedin theapplications.This
allowsfor developersto prototypechangesto theinterfacein asim-
pleandstraightforwardmanner.

2 Remote Rendering

Thevic sourcecodewasmodi�ed to streamoutputfrom interaction
with itswindow toagivenportonagivenmachine.Thisstreamwas
thenreceivedbyastandardvtk applicationthatwasaugmentedwith
a network-basedinteractor. This allowedmultiple sitesto interact
usingthestandardvtk interactorcontrolswith theremotevtk appli-
cationvia thevic window. Figure1 showsadiagramof thesystem.
Theoutputof thevtk applicationatthispoint isscanconvertedfrom
theservermachineandstreamedinto astandardvideocapturecard
for broadcaston a multicastaddress.This applicationallowed for
a remoteuserto havedirectcontrolof theapplicationwithout con-
cernabouttherenderingpowerof thehostmachine.Theuserwas
ableto interactin real-timewith aonemillion-polygonmodelfrom
a standarddesktopPC. Figure2 shows a snapshotof the remote
renderingoutputandtheoutputasseenin thevic window.

vtk Visualization

Application


vtkNetwork

Interactor


Network


text
vic


text
vic


text
vic


text
vic


Figure1: Systemdiagramof vic-vtk system.

Usersneedonly to applyasetof patchesto thevic sourcecode
andrecompilefor theremotesite. Userswith existing vtk applica-
tionsneedonly to replacetheir currentvtkInteractorwith avtkNet-
workInteractorto addressthe remoteuserinteraction. As men-
tioned before,the current implementationrequiresthe scancon-

Figure2: Outputof the vtk server, with an insetimageof thevic
clientwindow. Relativesizeis maintained,aswell asthedifference
in colormaps.

versionof outputfor videostreaming,but a new versionis under
way that would build a new vtkRendererfor generatingthe net-
work videostream.This will bebasedon ANL's CAVEav library
thatgeneratessyntheticvideostreamsfrom within a CAVE appli-
cationfor multicastbroadcast[1] andthevic tool.

3 Conc lusion

This systemprovidesa large communityof userswith the capa-
bility of remotevisualization,with interactivity at the remotesite
usingexisting tools andinfrastructure.Theextensionsto vtk will
be madeavailable to the community, allowing any developerthe
ability to plug in the networked-basedinteractorto an existing or
future vtk applications.In addition,sincethe sourcecodewill be
madeavailable,developerswill have theopportunityto extendthe
functionality. We have begun to develop thenetworkedrendering
sideallowing for usersto usethis tool whereverthey have themost
graphicshorsepowerandconnectto otherusersfor remoteviewing
without theneedfor thescanconversion.
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