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We presentan interactive multi-userholographicenvironmentthat
allows freely moving naked eye participantsto sharea large 3D
scenewith fully continuous,observer independent,parallax.

CR Categories: B.4.2[Input/OutputandDataCommunications]:
Input/OutputDevices—ImageDisplay
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Our installation is a demonstrationof the capa-
bilities of a unique large scaleholographicsystemdesignedfor
multi-userinteractive applications.Our custom50Mpixel display
(1600x900mmscreen)is capableof recreatingthe illusion of see-
ing virtual objects�oating at �x edphysical locations.Thedisplay
is truly multi-useranddoesnot requirewearingany kind of device.
Eachviewer seesthe scenefrom its point of view andenjoys full
horizontalparallax. The numberof simultaneousviewers is only
limited by availablespace.Oneuserata time is ableto manipulate
displayedobjectsthrougha 3D devicelessinterface. Timing con-
straintswhenmanipulatinglargescaledetailedobjectsaremetby
employing advancedmultiresolutiontechniques.
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Our holographicenviron-
ment is a uniquecombinationof optimizedoptical design,com-
modity hardwaretechnology, andparallelmultiresolutiongraphic
technology. The display's overall 50M pixels originatefrom the
64 XGA (1024x768)projectorsdenselyarrangedbehinda holo-
graphicscreen.All of themproject their speci�c imageonto the
screento reconstructsthe light �eld of 3D scenes.Thescreenis a
holographicallyrecorded,randomizedsurfacerelief structurethat
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enableshigh transmissionef�ciency andcontrolledangulardistri-
butionpro�le. Thesefully randomized(nonperiodic)structuresare
non-wavelengthdependentandeliminatemoiré,withoutchromatic
effects. Theresultis a homogeneouslight distribution andcontin-
uous3D view with no visible crosstalkwithin the �eld of depth
determinedby theangularresolution.Furthertechnicaldetailson
the displayareavailableelsewhere[Balogh et al. 2006]. Provid-
ing eachprojectorof the holographicdisplaywith the continuous
�o w of imagesneededto reconstructa moving 3D sceneis a com-
putationallyrelevant task. In the50 Mpixel system,this is accom-
plishedby a dedicatedclusterin which eachPCgeneratesmultiple
XGA imagesusingdoubleheadNVIDIA boards.Theapplication
usedfor demonstratingthedisplayallows anunlimitednumberof
usersto seecomplex objectsand offers a naturaldirect 3D ma-
nipulation interfaceto move and scalethem. Timing constraints
when manipulatinglarge-scaleobjects(e.g., detailedlaserscans)
aremetby employing advancedmultiresolutionvisualizationtech-
niques[Cignoni et al. 2004]. Theapplicationis drivenby a mark-
erless,vision-basedhandtrackingsystem.Theuseof intuitiveone-
andtwo-handedgesturesfor interactingwith modelsenablesusers
to exploit powerful natural3D interactionmetaphorsfrom everyday
life (suchasgrabbingobjectsto move them).
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This emerging technology
demonstrationclearlyshows that it is now possibleto build large-
scale3D interactive displaysproviding consistent,shared,three-
dimensionaldynamic information to a group of users. This is
clearlyasigni�cant stepforwardin displaytechnologyandit paves
the way to novel applicative approachesto complex cooperative
tasks,suchas, for example,the designof intricate manufactured
objectsor theunderstandingof complex simulationresults.It goes
withoutsayingthatweexpectthatthistechnologywill alsohavein-
terestingapplicationsin many otherdomains,including entertain-
ment,art, andcultural heritage(e.g.,museumexhibits). It should
alsobementionedthat,accordingto "StarTrek, theNext Genera-
tion", HoloDecktechnology, whichwill combinetransporter, repli-
cator, andholographicsystemswill be commonby the 2360s. In
the next threecenturiesor so, we'll have sometime to focusour
work on thetransporterandreplicatorcomponents.
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