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Ourprojectinvestigatesthedevelopmentof acollaborativede-
signandre-designenvironmentfor mechanicalpartswithin an
immersive, virtual reality environment. This emerging envi-
ronmentwill allow remotecollaboratorsto annotateandmod-
ify a sharedvirtual modelin realtime,giving eachparticipant
a senseof presenceof thepartasit is actedupon.

The designof engineeringpartsfrequentlystartsfrom a pre-
viously existing part to which changesand/orimprovements
needto bemade.There-useof existing partdesignsnot only
savestime duringthedesignphase,but alsosavesa greatdeal
of money duringdownstreammanufacturingbecauseexisting
�xtures, tooling,andinspectiondevicesoftencanberetrieved
from storageandreused.In thepast,for eachmajorpartmod-
i�cation, themembersof thedesignandmanufacturingteams
wouldgatheraroundtheexistingphysicalpart,inspectit from
all sides,point to it, makesketchmarksonit, tackpost-itnotes
on it, and– to thedegreepossible– make physicalchangesto
it. In large organizationtoday, however, the variousparties
areoften scatteredaroundthe countryor the world, making
suchmeetingsimpractical.They cansendfaxesandmaketele-
phonecalls – hardly a substitutefor face-to-facemeetingsin
onelocation. At best,distributeddesignerscansharea win-
dow on a computerscreen,on which they canpoint andclick
with a mouse.We aredevelopinga remotelysharabledesign
work spacethat offers a morenaturalinterfacefor sketching
andfor markinguppre-existingdesigns.

We want to reintroduceinto this networked, tele-shared,col-
laborative environmentsomeof the immediacy of the tradi-
tional re-designenvironmentwhereevery participanthadan
opportunity to manipulateand annotatethe physicalpart to
bere-designed.We hopeto achieve this throughanappropri-
atecombinationof traditionalsketchingparadigms,computer
graphics,andvirtual reality technologiesthatgiveeachpartic-
ipant a senseof presenceof thepart underdiscussionandan
immediatefront-row seatto theactionsandexplanationsby all
otherremoteparticipants.Typically, the part to be discussed
andmodi�ed exists in virtual form only asa computermodel

in the shareddatabase. The goal is to port thoseaspectsof
the traditionaldesignenvironmentthat aremostcrucial to a
rapid and successfulre-designto the new networked world-
widework environment.

Figure1: Two students working at the VR workstation

The environmentthat we are investigatingis basedon com-
merciallyavailablevirtual reality technology. Theuserwears
stereoglassesandsits in front of large-screendisplay. A vir-
tualworkingspaceof severalcubicfeetis establishedbetween
theuser'seyesandthedisplayscreen(seeFigure1). A virtual
imageof thepartunderdiscussionappearsin this workspace,
within easyreachto theusershands.It canbere-orientedby
any oneof thecollaborators,andeachparticipantwith access
to anappropriatepointingdeviceor “stylus” canmakeannota-
tionson this part. In preparationfor sucha remotecollabora-
tive session,a pre-existingphysicalobjectcanbecapturedby
a 3D scanner, andthecorrespondingcomputermodelentered
into ashareddatabase.All designerscannow interactwith this
modelthroughrealor virtual pointingdevices.Througha 3D
mouseor amechanicalarmwith force-feedback,thedesigners
canmarkup thesurfaceof themodeland/ormake changesto
its currentgeometry. Thesechangesareinstantlyvisible to all
otherparticipantsin thecurrentdesignsession.


