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Our projectinvestigateshedevelopmenbf acollaboratvede-
signandre-desigrervironmentfor mechanicapartswithin an
immersve, virtual reality ervironment. This emeging ervi-

ronmentwill allow remotecollaboratorgo annotateandmod-
ify asharedvirtual modelin realtime, giving eachparticipant
asensef presencef the partasit is actedupon.

The designof engineeringpartsfrequentlystartsfrom a pre-
viously existing part to which changesand/orimprovements
needto be made.There-useof existing partdesignsnot only
savestime duringthedesignphaseput alsosavesa greatdeal
of money during downstreanmanufcturingbecausexisting
xtures, tooling, andinspectiondevicesoftencanberetrieved
from storageandreusedln the past,for eachmajorpartmod-
i cation, the memberof the designandmanugcturingteams
would gatheraroundthe existing physicalpart,inspectit from
all sides pointto it, make sketchmarksonit, tackpost-itnotes
onit, and-to the degreepossible- make physicalchangeto
it. In large organizationtoday however, the variousparties
are often scatteredaroundthe country or the world, making
suchmeetinggmpractical. They cansendfaxesandmaketele-
phonecalls — hardly a substitutefor face-to-Acemeetingsn
onelocation. At best,distributed designersan sharea win-
dow on a computerscreenpnwhich they canpointandclick
with a mouse.We are developinga remotelysharabledesign
work spacethat offers a more naturalinterfacefor sketching
andfor markingup pre-&isting designs.

We wantto reintroduceinto this networked, tele-sharedcol-
laborative ervironmentsomeof the immediay of the tradi-
tional re-designenvironmentwhereevery participanthad an
opportunityto manipulateand annotatethe physical part to
be re-designedWe hopeto achieve this throughan appropri-
atecombinationof traditionalsketchingparadigmscomputer
graphicsandvirtual reality technologieghatgive eachpartic-
ipanta senseof presencef the partunderdiscussiorandan
immediatefront-row seatto theactionsandexplanationdy all
otherremoteparticipants. Typically,
andmodi ed existsin virtual form only asa computemaodel

in the shareddatabase. The goalis to port thoseaspectof
the traditional designervironmentthat are mostcrucial to a
rapid and successfule-designto the new networked world-
wide work ervironment.
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Figurel: Two students working at the VR workstation

The environmentthat we are investigatingis basedon com-
mercially availablevirtual reality technology The userwears
stereoglassesandsitsin front of large-screerisplay A vir-
tualworking spaceof severalcubicfeetis establishedhetween
theusers eyesandthedisplayscreen(seeFigurel). A virtual
imageof the partunderdiscussiorappearsn this workspace,
within easyreachto the usershands.It canbe re-orientecby
ary oneof the collaboratorsandeachparticipantwith access
to anappropriatgointingdevice or “stylus” canmake annota-
tionson this part. In preparatiorfor sucha remotecollabora-
tive sessiona pre-«isting physicalobjectcanbe capturedoy
a 3D scannerandthe correspondingomputermodelentered
into asharedlatabaseAll designergannow interactwith this
modelthroughreal or virtual pointing devices. Througha 3D
mouseor amechanicahrmwith force-feedbackthedesigners
canmarkup the surfaceof the modeland/ormake changego
its currentgeometry Thesechangesreinstantlyvisible to all

the partto be discussed otherparticipantdn the currentdesignsession.



