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We presentaninteractve multi-userholographicenvironmentthat
allows freely moving naked eye participantsto sharea large 3D
scenewith fully continuouspbsererindependentparallax.
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Our installationis a demonstratiorof the capa-
bilities of a unique large scale holographicsystemdesignedfor
multi-userinteractve applications. Our custom50Mpixel display
(1600x900mmscreen)s capableof recreatingtheillusion of see-
ing virtual objects oating at x edphysicallocations.The display
is truly multi-useranddoesnotrequirewearingary kind of device.
Eachviewer seesthe scenefrom its point of view andenjoys full
horizontalparallax. The numberof simultaneousiewersis only
limited by availablespace Oneuseratatimeis ableto manipulate
displayedobjectsthrougha 3D devicelessinterface. Timing con-
straintswhenmanipulatinglarge scaledetailedobjectsare met by
emplgying advancedmultiresolutiontechniques.

Our holographicerviron-
mentis a unique combinationof optimizedoptical design,com-
modity hardware technology and parallel multiresolutiongraphic
technology The display's overall 50M pixels originatefrom the
64 XGA (1024x768)projectorsdenselyarrangedbehinda holo-
graphicscreen. All of them projecttheir speci ¢ imageonto the
screerto reconstructshelight eld of 3D scenesThescreenis a
holographicallyrecorded randomizedsurfacerelief structurethat
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enableshigh transmissioref ciency andcontrolledangulardistri-
bution pro le. Thesefully randomizednonperiodic)structuresare
non-wavelengthdependenandeliminatemoiré, without chromatic
effects. The resultis a homogeneoubght distribution andcontin-
uous 3D view with no visible crosstalkwithin the eld of depth
determinecby the angularresolution. Furthertechnicaldetailson
the display are available elsavhere[Balogh et al. 2006]. Provid-
ing eachprojectorof the holographicdisplaywith the continuous
o w of imagesneededo reconstruca moving 3D scenes acom-
putationallyrelevanttask. In the 50 Mpixel system this is accom-
plishedby a dedicatectlusterin which eachPC generatesnultiple
XGA imagesusingdoubleheadNVIDIA boards.The application
usedfor demonstratinghe displayallows an unlimited numberof
usersto seecomple objectsand offers a naturaldirect 3D ma-
nipulation interfaceto move and scalethem. Timing constraints
when manipulatinglarge-scaleobjects(e.qg., detailedlaserscans)
aremetby emplgying advancedmultiresolutionvisualizationtech-
niques[Cignoni et al. 2004]. The applicationis driven by a mark-
erlessyision-basedandtrackingsystem.Theuseof intuitive one-
andtwo-handedyesturedor interactingwith modelsenablesusers
to exploit powerful natural3D interactionmetaphorérom everyday
life (suchasgrabbingobjectsto mave them).

This emeging technology
demonstratiortlearly shavs thatit is now possibleto build large-
scale3D interactie displaysproviding consistentshared,three-
dimensionaldynamic information to a group of users. This is
clearlyasigni cant stepforwardin displaytechnologyandit paves
the way to novel applicatve approacheso comple cooperatie
tasks,suchas, for example,the designof intricate manufctured
objectsor the understandingf comple simulationresults.It goes
withoutsayingthatwe expectthatthistechnologywill alsohavein-
terestingapplicationsn mary otherdomains,including entertain-
ment,art, and cultural heritage(e.g., museumexhibits). It should
alsobe mentionedthat, accordingto "Star Trek, the Next Genera-
tion", HoloDecktechnologywhichwill combinetransporterrepli-
cator andholographicsystemswill be commonby the 2360s. In
the next threecenturiesor so, we'll have sometime to focus our
work onthetransporteandreplicatorcomponents.
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