TIME-SLICED MULTIPLEXED IMAGE DISPLAY Cross Reference to Related Applications This
application claims benefit of U.S. Patent Application Serial No. 11/565.185, filed November 30, 2006.
entitled "Time-Sliced Multiplexed Image Display" the entire contents of which is incorporated herein by
reference to the extent necessary to make and use the present invention. Background of the Invention
The field of the inventio IM&ESLACHDMUDFIREHXHE), Ivid GEVIMSY bAdvin particular, to a new and
useful apparatus and method for displaying multiple image streams for individual viewers to perceive
only a selected subset of the total set of projected image streams. The invention is well suited for use
in amusement parks or theme parks, as well as in movie theaters and other places where display

screens are used. A conventional television show or theatrical film or other "moving picture” display is
comprised e ¢rtiRipfersnns B elatadohppiicatif8Succession on a screen or other display surface.

Typically, the still images forming a moving picture are displayed at a rate of about 24-30 frames per
second angigikcapfiaretyneiuonizes it Soundathe inadesimp e theeffadt tf nidtofilecause the

human eye cannqt percei %gistinc changes in fra trates greater than abput 20 frames per

second and'BHFHRE o ng(z intg' %#lﬁ‘ﬁ@ﬁé?ﬁ?o%@ﬁ?a%‘ﬁﬁ. aerfyg,limae‘r‘hl?rgnl%ae‘yel{ D68 not perceive
flickering atsates:abowhrppraxireaielysdieamed pessesonrddtie texwisuakpersistanaealhe above
phenomenon has been used.since the beginning of the 20th century to produce moving pictures. or
movies. ThEHASEGRBBIF SHHe TS of the motion picture camera. needed to balance the needs of

human perception with the need to minimize the amount of film that needed to be taken. He

determinedBacernmentaiftiihdntOnfiames per second sufficed to provide the illusion of continuous
motion He also determined that viewers were quite annoyed by 10

The field of the invention relates to motion picture display and viewing, and in
particular, to a new and useful apparatus and method for displaying multiple image
streams for individual viewers to perceive only a selected subset of the total set of
projected image streams. The invention is well suited for use in amusement parks or
theme parks, as well as in movie theaters and other places where display screens are

used.

A conventional television show or theatrical film or other "moving picture” display 1s
comprised of multiple still images shown in rapid succession on a screen or other
display surface. Typically, the still images forming a moving picture are displayed at
a rate of about 24-30 frames per second and are often synchronized with sound. The
images impart the effect of moton because the human eye cannot perceive distinet
changes in frames at rates greater than about 20 frames per second and blur the
changes into the illusion of motion. Similarly. the human eye does not perceive
flickering at rates above approximately 50 frames per second due tc visual
persistence. The above phenomenon has been used since the beginning of the 20th
century to produce moving pictures, or movies, Thomas Edison, the inventor of the
motion picture camera. needed to balance the needs of human perception with the
need to minimize the amount of film that needed 1o be taken. He determined
experimentally that 10 frames per second sufficed to provide the illusion of

continuous motion. He also determined that viewers were quite annoyed by 10
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flashes per second caused by the shutter opening and closing to accommodate motion of the film
between looks. This phenomenon was simply addressed by having the shutter open and close three
times for each single motion of the film, producing a 30 flash per second presentation that was well
received by viewers. Now. when a group of viewers watch a conventional television or movie theater

screen, th ach see the same image stream and have the same viewing experience. The display
produces GHlS S ORI NG RER 1S Raria by (B At o et g ahras Anotor
Three-dimeffision &linohabvedisbays. wiitdh hamsotwendifferentimplyesdtbrrmiad) ayshbarensdopic image in a
single frame,are.aloo popular. The mades canbe separated by Ight polarization for projgeted images,
or color, or V|ant|meqsequence§ S ufterlng equmenf or images separaIPec%y po’lnaﬁlzatlon, one
method woflidibe:=farimadpsfenench wyevasbeghbtatzieddthegonrally to one another. The viewer is
given polarized lenses to look through, which are coordinated with the projected image polarization for

that eye, syehy thatonly, e inlendecl inaoe Lraches sach sy Farmages,separated ay.color, each

component of the stereosco‘%;c Image is presented in a different color within a single frame. For
images thasaeetiriesegtiensetheassmgtiorsg system jpredentstivestofe arieMrightarpagessequentially,

and the oDSHYRLMEIBARRRC AN, BhfteIRG MR M aYMCIRNERIAIR IS RiRiggtion Such

that light is allowe ass only whenth& appropriate image Is illuminated. A person wearing glasses
with lensestiesigeted to filter images for each eye views the component images of the frame, one per
eye, and human vision recombines the images into a single image having a three-dimensional

appearancerife3Riimagr maydeoicrdissalored anskdistartedwhenviewed withaudheappiopriate
aforementioned filtering mechanisms. Similar to conventional 2D images on a movie theater or

television SEIBEASEPRIENERASDIBCY SIS\ ERBE G e FerBRBIHN g B SRFERTIGARI BDPEHEFILY all see the
same imaggy Iiis,ImBRrRRL I the frldotthemeRatksanst amusemerisda.createsidivisdiual or

personal experiences for guests. Large proj%(i:tlon screens with image streams are used to immerse a
large nuMbERBPEGEStSHFF ATHERTH MRl atigRertmenERgHod would be for images

for each eye to be polarized orthogonally to one another. The viewer is given
polarized lenses to look through, which are coordinated with the projected image
polarization for that eve, such that only the intended image reaches each eyve. For
images separated by color, each component of the stereoscopic image is presented in a
different color within a singie frame. For images that are time sequenced, a shutiering
system presents the left and right images sequentialiy, and the observer wears glasses
with shuttering mechanisms synchronized with the projection such that iight is
allowed 10 pass onlv when the appropriate image is iliuminated. A person wearing
glasses with lenses designed to filter images for each eve views the component
images of the frame. one per eye. and human vision recombines the images into a
single image having a three-dimensional appearance. A 3D image may look
discolored and distorted when viewed without the appropriate aforementioned
filtering mechanisms. Similar to conventional 2D images on a movie theater or
television screen or other projection surface. observers viewing a conventional 3D

dispiay all see the same image.

It is important in the field of theme parks and amusements to create individual or
personal experiences for guests. Large projection screens with image streams are

used to immerse a large number of guests in a themed environment at one time. Each

-2



guest views the same images projected onto the screen as is seen by all the other guests in the

venue. Each guest has a limited interactive experience in such a setting because of the number of
people simultaneously having identical experiences. Additionally, were interactive components for
each guest in a large audience to be displayed simultaneously. causing many individual interactive

elements to share the same screen space simultaneously. confusion and a greatg‘adiminished guest
experiencWsIdFEEUIRe FiteMBEeS BERjGURGINGIAtEIACHTERISMENEDh W IAHh &S Riffce display is

not usually-pessilenas thgdotal axparienss fimemRaviRerasshotaswe-tontkier Misuigs in a typical
theme park venue. One method for presenting multiple users in a group with individual viewing

experienceTauseuss VieuAFBERTy ¢V FOp et SBRWRIGRIEEE s BoBiRa YIS Rasaht BRER TS  with a single
image diregthy{nfrant otiheingxeswith- sl Qiheksurseungingalogkad aut bidamdiRglasses. VR

glasses can be used to present different images to each individual in a small group since the input for

the VR gladsBdayaR BEHERE Y62 1T dvarY VRAGAEE S BT IR EIREBFTST BsetWithRirge crowds of

people duesta;the;cast and.vplume aheaiipmentraauised ahhie cquipmentiiistshedunusgally
mechanically robust to resist abuse by %uests and other wear and tear damage, and sanitizing

between uSE8GE BTSN drfiekidt Al SeHERGEN ITECTRGHIR S AT UL O Fdividuals

wearing the figagdsetsdasharadhe:experienssi-as hadlisssesplock Uik shitopndingsPresently, no
desirable methods exist for effectively creating different shows or experiences for individuals or smaller

groups in |BNEYCHREES ReBBIRMYR DETEEEERsRATEVEBHY able to create different shows or
environments for individual guests or small selected groups of guests within a larger group on the

same displ@hscigende qealgsatishingprisenakexpefiencesigr eddh guiisidand toethiexeby enhance

the overall theme park or amusement experience. Brief Desgription of the Invention A device for
displaying ﬁﬁﬂﬁB@%ﬁe‘%ﬂ?@%W@rﬁ i h%blﬁﬁ%sﬁ%aéz&fﬁa S RAY ?ﬂgrgﬁg%ﬁﬁ%le viewers

comprises akleastithregimagmgenataiars farfgenesatingiatleastiiiteel sefianteriroagésiseams each
comprising multiple Lrgﬁge fms and wherein at Ieastr%ne im(g%e ?eneragt IS config(yrse 0for at least
one viewer MFERAINTA JBEMUNBIBSH is ProUee o iite eatiNg IRETHh gief%%%% of each image
stream to prggiGaEn dueripayegrniage Girgat-and amhispliy ithprovidetfesssbawisng thednterleaved
image stream, . . .

unique. However, VR glasses are impractical for use with large crowds of people due

to the cost and volume of equipment required. The equipment must be unusually

mechanically robust to resist abuse by guests and other wear and tear damage. and

sanitizing between uses is logistically difficult and reduces equipment life. Further, it

is difficult for individuals wearing the headsets to share the experience, as the glasses

block out all surroundings.

Presently. no desirable methods exist for effectively creating different shows or
experiences for individuals or smaller groups in larger crowds. Accordingly. a need
exists for being able 1o create different shows or environments for individual guests or
small selected groups of guests within a larger group on the same display screen to
create satisfving personal experiences for each guest. and to thereby enhance the

overall theme park or amusement experience.



According to one particular aspect of the invention, a filtering mechanism is also provided that
comprises at least one shutter that is synchronized to the display of the desired frames in the
interleaved image stream. The filtering mechanism is interposed between the viewer and display
medium. In another particular aspect of the invention, the interleaved image stream is superimposed
ona backgg%und image stream that is visible to all viewers. When multiple image projectors are used

to combin @i%ﬁé’é’ﬂﬂ”\ﬁ’é\ﬂéer;}‘ﬂ‘f@%ges from other projectors may be subtracted out prior to
projection so as not to cause distortion in the combined image. The combination of a background
image streami@videafseléstedysubsetldbiitereddmagerstreamyisipassediipjethmadeviertsdiltering
mechanism. such as a shutt r.inﬁ%filter. In anather emb?dgment,%frthe.in\a{ggtionﬂeaa%%sth?grof displaying
multiple im=ge §ﬂ@§ﬁ*§sc5?ﬁ%?% g MUMTS I AGE Frafies FoF entertaining maftiple viewers. comprises

generatinggahleashthiedegparate isaggeistieams eacimeorapisingnmrikiple invdige rames: and

providing far input from at least Xone viewer to one of the.se arﬁlte inaa{%](reﬁ(tj{eams intgz;{ggrving image
n

frames of eXERTHGe LFEH 3o RO IS BRSH ESHSAVSE TS ge &edn a %ﬁ%tp?éﬁﬁr\{g the interleaved

image streafpuil hevdriags fealtipesef noveltydahithr dhardetsrize the imaentivaare @oatdd out with
particularity in the claims annexed to and [ormi a part of this digcﬁllo&%r?af%r arg%gga Lfggerstanding
of the invertiBRC itS SPErAtiRG At aRtaged SR beRatits SBtamed by its UR&s, feference is made to the
accompanyingdigawhinds:anchdesariptivenreatter. The accompanying drawings are intended to show
examples of the many forms of the invention. The drawings are not intended to show the complete

range of ways the. invention he. X d; sio - [yt rious
Componen o e L Lo o

sub-combinatividsdftiscbrgyitens bhherslsmsiss Hebtsibeas aatirsdriethsddisr asipgtitem. Brief
DeSCI’Iptlond%];-l'[rl’é% Bgranvc\e"sqgsthe interleaved image stream. The filtering mechanism is imterposed

between the viewer and display medium.

In another particular aspect of the invention. the imerleaved image stream is
superimposed on a background image stream that is visible to all viewers. When
multiple image projectors are used to combine the images for viewers, the images
from other projectors may be subtracted out prior to projection so as not 10 cause
distortion in the combined image. The combination of a background image stream
and a selected subset of filtered image streams is passed by the viewer's filtering

mechanism. such as a shuttering filter.

In another embodiment of the invention, a method of displaying multiple 1mage
streams comprising multiple image frames for entertaining multiple viewers.
comprises generating at least three separate image streams each comprising multiple
image frames and providing for input from at least one viewer to one of the separate
image streams; interleaving image frames of each image stream to produce an

interleaved image stream; and displaying the interleaved image stream.

The various features of noveltv which characterize the invention are pointed out with
particularity in the claims annexed to and forming a part of this disclosure. For a
better understanding of the invention. its operating advantages and benefits obtained

by its uses, reference is made to the accompanying drawings and descriptive matter.
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Fig.. 1 is a schematic of a display system in accordance with one embodiment of the invention; Fig. 2
is a schematic of a display system in accordance with a further embodiment of the invention; Fig. 3 is a
timing chart in accordance with another embodiment of the invention; Fig. 4 is a timing chart showing
an alternative embodiment of the invention; and Fig. 5 is a timing chart illustrating a still further
alternative_ embodiment of the inyention. Detajled Description 05 thgéj%ention eferrir%théow to the

a

drawings iR TRE DR HER e ERITERE s KUY I FEATPIRR Lalie S Fe I SeMznts. Fig. 1

illustrates a¢isaky SYSteardnMBiCh-imrREesS4i36:381re depictathiaimage: sifeaays tde 16. 18,
respectively, for combining into_a single interleaved image stream 20. Each of the image streams 14.
16, 18 corbHaE MuRibleramiss AR raSTh A BY ’%45—%‘? BYHHBTRBE" 15Keléd ‘%é‘é—d. Cl
through C4olapeied:d 8athe iaspestivel thedniaslbavesiimape streamaOregdeprisesaiutiple image

frames labeled as 22a-c. repetitively, which ¢cqrrespond to ,partlculgar image fr%mes gom each image
stream 14 S48 SHRPIAHRE RGNS TSGR/ BE SETEE L e 1Ry e 94" 367589 Bath Sream 14, 16,

18 may chapge between frames 14a-d, 16a-d. 18a-d. or it may remain constant for a period of time: in
order to impart the

Brief Description of the Drawings

Fig. 1 is a schematic of a display system in accordance with one embodiment of the

Inveniion,

Fig. 2 is a schematic of a display system in accordance with a further embodiment of

the invention:

Fig. 3 is a timing chart in accordance with another embodiment of the invention;

(=]

Fig. 4 is a timing chart showing an alternative embodiment of the invention: and

Fig. 5 is a timing chart illustrating a still further alternative embodiment of the

invention.

Detailed Description of the Invention

Referring now to the drawings in which like reference numerals are used to indicate
the same or related elements. Fig. | illustrates a display sysiem in which images 34,
36, 38 are depicted in image streams 14. 16, 18, respectively. for combining into &
single interieaved image stream 20. Each of the image streams 14, 16, 18 comprise
multiple frames Al through A4, labeled 14a-d. Bl through B4. labeled 16a-d. Cl
through C4, labeled 18a-d. respectively. The interieaved image stream 20 comprises
multiple image frames labeled as 22a-c. repetitively. which correspond to particular
image frames from each image streamn 14, 16 and 18, respectively. It should be noted
that the image 34. 36, 38 in each stream 14, 16, 18 may change between frames 14a-d,
16a~d. 18a-d. or it mav remain constant for a period of ume: in order 1o 1mpart the
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illusion of motion, the images 34, 36, 38 charme with time. Each stream 14, 16, 18 may have any
number of frames. It is preferable that each stream 14. 16, 18 have the same number of frames so that
the interleaved image stream 20 displays an image for each stream until the interleaved image stream
20 ends. Further. while three separate image streams 14, 16, 18 are illustrated, the number should not
be seen as limiting: as few as two independent image streams 14, 16 may be employed. or multiple

streams mAVBRRSIBREPTE RS fferRatt G de im0 SrAR TR Strddintti4. 16, 18

may be comBingghinAMherde: iprthadueriaaver-ipage siearddbatis it 15 Nat esseméal that the
orderis 1, 2. 3. 1. 2, 3. The order of the combined images 14a-d. 16a-d, 18a-d is only limited by the
fact that a C8RSIAERAbEF BRMTAGE IO MOIEHE RS dirg8 s Y A1 IR 2B (ERR IFesented to a

viewer each sgcandwithdnigh enetieh Bequapcyieavaid ¥isiblerfiame changesQr fiskering, and any
filtering mechanism 50, 52, 54 is synchronized to the image frame 14a-d. 16a-d, 18a-d display order.

As illustratéBREEIy e idge 34 A6 HETERrEsHI: PWBBSHiRRRIG BBjEerEeen A HMERSG Bube and a
triangle. Astwill Re-expirinee durtherereinathe imagesdd, $6: 381pieaented napialbbeims
two-dimensional, in 3D form, or a combination of image types. Thus, for example, the c¥linder 34 and
cube 36 imBHEsTh AP BRI LR AREEHS PG $BY SHhilaa%e THaMGIS B8 iha JPrInAYE2RSE Explained

below, the Yigwers40 b4 20ftheel each ppvided withmepnsdenyiewingarsD ora-3R image and the
system is operated accordingly. The frames 14a-d, 16a-d. 18a-d forming the image of each object are

combined iR predsiEiMhEl ATdRNET toproduce the frETEEL_L M AGE R 8B s Gnterleaved

image streay,20 isgvigwednnmtnautditering. Fcompositeringonaresty Maga 3 appears on display
media 25. Display media 25 may be a video screen. a projection screen, a television or computer

monitor or ANBITEEAEVIER A pALIE of HisHHaY Ry RS THEA AR A TSGRt 871086, WBHESiternative,
the display gagdia: 28-may.de @ 1anticulasiBRs fsathalaidiiplernmagesiean hel pipiegirekatonce in the
image stream 20. and the lens separates the images for viewers at different physical positions relative
to the lens. METEEITBRErS %6449 AADOUREIS hEigeesfaraadhmew @ﬁéﬁﬁé@r@é\}é@?ﬁhage stream
20. A filter mggghanism 50, 52, 54 is interposed between each viewer 40. 42. 44 and the display media
25. The filter mechanisms 50. 52, 54 are operated so that each viewer 40. 42. 44 sees only one of the
images in the interleaved image stream 20. The filter mechanisms 50. 54 are shuttering devices
that can be ‘I‘}ﬁpﬁpﬁgﬁﬁ% Ts gl%\/ Zf dB}flcggls &‘ijcéé’-o% iclgl?lf%see@ﬁa%rggl g%@?ée&}ogm%%tﬁaﬁiéal. chemical
and electro-sHeniéesd chive mechanisas 50 82l 54 eafidirccbfapksctkssleyhefiorirelade3polarization or
other filteringg When the filter g%chanisg]s 50.. 52.154 aé%sst[auttered, no im%%% gcgss s, while when the
shutter is op&n8E S &g &' viKinid By TREEEE o the TedpBEVE ieWEI 4842, 42 "E&eh of the filter
mechanismsyp6s. SZhd4 inctidesr syrchiinizatidrde vide:=fo6 Synebranizing tresshutiarinigof the filter
mechanism with.the d{';p ay of one p{t the i ge streal[xns 14,}16, C}%ﬁ:p thetintqueaveq&jg]gge stream
20, so that SRl the" g‘él’e sdrifm: geejs reant 1416 1818 Visiie sh ee()("j&rsp 53} media 25 as'viewed
through the padiedarifsrvidechenismeats 52: béwihe dizplay e foneachrifaimes2 @ in the
interleaved image stream.is ﬁelected to ensure viewers 40. 42, 44 can still interpret the image 34, 36,
38 displayeg%eﬁ%t‘ﬁ@ %‘fgﬁfgﬁ%fédia 25. For example. in the case of the three images 34, 36. 38
combined into the interleaved image stream 20, each frame 22a-c can be displayed for about 1/90
second. Theltitefimganéthanibm-80 1 B2 Gibfonenthevieaer 40 cach shissgricheonized ta gass the
appropriate mage faMa 3286 A5 careshlime fercachaianerand 1 prventimads,igmes 22a-c
from other ones of the Image streams14. 16. 18 romabelng seen. Polarizing fﬁters combined with
shutters caritbeggsederrddlble tHevefteotibovarfiéiente. Agaiemnassivith theohenmibernvinale streams

14, 16, 18 i%‘ﬁﬁ'ﬁ)&é ‘??%#ggl&‘f'%@8&05é’.ieﬂﬁrﬁa@méaia“‘f‘s"lﬂﬁy %@%M@Q sShoyl gb‘i&&%ﬁee” as

limiting. Any ewers 40, 42, 44 may view each one of the Image strea 4.16, 18

contained irsthecinteelaveebimagerstradn 20niteweraties 2ieair eeapaliivietvddselesine titered image
34. 36, 38, antg’?é'a{%ayiﬁﬁgg Yewa %f.er‘mt&{%eaﬁ&%}bsﬂtﬂéffaigla{mﬁgﬁigt_%am&%@ he provided

for additional viewers to VIEW. Viewers 40, 42. 44 may view a commort filtered image 34, 36. 38
through a shemédditefanreshahisrmebige imase erthsugivisdirdduaiitenibehamaknsscRilter

mechanism§§_03§g,t§§ ‘féﬁMé‘peéQ%é’@%e images for viewers at different physical positions

relative to the lens.



other things, self-supported panels or windows containing active shutters, and headwear, including
goggles or glasses with active shutter lenses. Optionally, filter mechanisms 50, 52. 54 can be
electro-optical systems or polarizing filters. It should be noted that the system does not require a given
image 34. 36. 38 in the interleaved image stream 20 to be viewed by any viewer. Referring now also to
Fig. 2 illustrates an optional embodiment of the invention shown in Fig, | in which two image display

drivers or profECiORNEE 6% 4re PlotiBISHAY the ButpUIarEEBmiiRet o RESAT TEIES25. The term

projector isiptgnded ta ingiydacethardmage displaydeviessusadinpioduteasimage 4pon a surface.
including LCD and plasma monitorskamongt_others. Projectors 85, 95 may be capable of displaying

images at frafRrSte <S80 frsitasisec @d HighBISThEvsimY Mbott DACPFARRESEEEndBr more. In

Fig. 2, the ggmroRRvinageprajeciesdsniecsives arringlednageisignaliaresapige 3-famdisplay on
display media 25 The image signal from source 90 is not interleaved. All viewers in the system see the
same imag® proAtd b HRIBEGEE 93: At TGS PrOERIGT B%Fetdi/es P RIGRAPiShtaining

multiple imagesfrem ipiage MubiriexalB0 toedisplryionthesisptaydnedial2zibrarmbimation or
overlay with the image from common image projectar 95. Image multiplexer. 80&c/ombine§ signals from

three sourca& 8- BEHEAS oLIR A POIIBHTE Y arrinigBR B R R TR rE8Sbn SV B E¥EF inputs 60.

62. Sourcepfidi Sfiiaheoreshtimednaci- geRerater FivhiGhdisarinpuissfrom interactiiedrpeds 60, 62 to
generate image displays to combine with the image stream from source 70 and produce an interleaved

image stredif Bt RATSE URdErSRTH MRt NoT e PBSHRE BB FRESERSIETRIGHE S5UTEES B4. 66 in that

various chapgessia;istonelire maynceur basedOmoRaar MAiOwess, input4 Thisuaptianal feature is
reflected in the connection illustrated in broken line between_so#gcﬁgn% . 66 and source 70. in order to

display the HRSGERHHPPIG BRI 0E TS5 BROFEHVHS ShReErng AREE EEE Fate from

common iMmageREMIe@Pb RO FanNenagiusteshso ithal €ach ikame is-eigplay eshdoe tregame amount of
time as one cycle of interleaved frames from the multijle.imag projeétor,SS Thatés, e image from

common inRgBaprBiE e BRI RS I RATthE sdihe AAToURSt Bt S GRRLREDS '4ispfay one frame

for each of {hevinteneavadimageistieamecambinadhysthesmage Muylipigner ShdVhemehviewer
watches the combined images from the common image projector 95 and the multi?}IIe im%ge projector
through a filEFHAecRzEIETS OTHENEH A egs SUCatieS Rl a0 d S HUS 5 e Phultip&image
projector. Itghowd: benpied thatineeufoscash irwer & sae the enpret esmhired irfage, the

images from sources 64. 66. and 70 may be subtracted from the image source 90 sent t%\(]%rojector 95.

That is. prof@taoPss Brd8eri&the domme BaEESfodnd Thagt (HRTTES B biAh FLHAE fhere the
images fronmsourcesSd. 6. foinreapiojected vaprodutetae-corabigeshimage sthedmaggesubtraction
is necessar¥ so that viewers do nat see color-distorted imag4es on ,displaxrmedi% 25.

iltering mechanism 50. 52, 54 for each viewer 40,42, 44 is synchromzed to pass the

appropriate image frame 22a-c at the correct time for each viewer and to prevent

image frames 22a-c from other ones of the image streamsl4. 16, 18 from being seen.

Polarizing filters combined with shutters can be used to double the effective frame

rate.

Again, as with the number of image streams 14, 16, 18 interieaved. the number of
viewers 40, 42, 44 iltustrated in Fig. 1 should not be seen as limiting. Any number of
viewers 40, 42, 44 may view each one of the image streams 14, 16, 18 contained 1n
the interleaved image stream 20. Viewers 40, 42, 44 may all view the same filtered
image 34. 36, 38, or they may each view g different one, and other, different image
streams can be provided for additional viewers to view. Viewers 40, 42, 44 may view
a common filtered image 34. 36. 38 through a shared filter mechanism 50. 52, or 54,

or though individual filter mechanisms. Filter mechanisms 50, 52, 54 include. among

-
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As an example, the invention as illustrated by Fig. 2 can be used to provide an interactive experience
in which a guest at an entertainment attraction provides the user input 60 or 62 to the system. The
user input 60, 62 drives real-time image generator 64, 66 to produce an image stream that can be
multiplexed and displayed. in one embodiment, the user inputs can be gaming guns for simulating
targeting and shooting target objects in an image stream displayed on the display media 25. The
image mulfibi§kelPatEeo it e T e L BT arglits Y %fed"ﬁ%}%‘?esﬁ%‘ﬁ@ivg@ tee  with images
correspondipgitoeshetshutiiad Bygiesganingsatims: (kSRE NP Uised. 18ddsT hognbitidiexasdmage stream
combines the user input generated images 64, 66 with the responsive source imif]e 7%%@0 a single
stream. AsTSRTRAAIIEIQ)-201f tHefa abe FIRSHREORHISACRWIRTS M8 B ATF RSt 68" 82 images

correspondiatidheisshetscanbsintadeaypdrindhevnuitinloxed ipagsssiieamimadthedisers can be
outfitted with filter mechanisms 50, 52, 54 so that they each see only their own shots. even though
they are plaSAng SHIAE SHePaiEGhRe AR 25 SiTE multiplexed image stream is projected or
displayed by projector 85 concurrently with. for example, a background image generated from source
90 and projeefertiar displagied by projectihSbaReferrinpiagaindatbidiniern af stilt funthatiembodiment.
the image streams 14, 16..18 rehc{ompose_d of frames.14a-d, 16a-d, 18a-d that produce .
three-dimefi Povr‘%lnllmalttjes.1 TREfrAMes Breraivigedintd efts’eyep and right €ye Tmag@s as 1s known when
creating thage-dien@nsianatimagdsidhahis:ohe: sekdffEmeRhs intentedtobé sSeemdpdawviewer's left
eye only, Whilc-[' t(ri1e otaer set of f&an}% a gvltoets)e seen 8”#{ b&{]g;ea\l/iie.vt\r/lerég rllégk):gt} eye, l'll;“?gcgrames of
each imagemsctrléaem()f 1 EP4E of e rr“angedC §0 that wie t%ey aréintereay ,%he corresponding left
and right eyeddiged ODeadldewemaratdisplayacbaohsecubiuebeidrit8s rfiéchanismsybhi52. 54 are
provided to h viewer 40, 42, 44 which selectively expose only. one of.the viewer's eyes. at a time in
synchronizé%i%sﬁﬁ%%égﬁ%atirh%mg%rstreesa?ﬁ%ké AR cv%%év%%%%%é%?ﬁéé@&%ﬁﬁnsﬁ@naI image
The filter méehassissasob ocbdd. may use polarization or electrical or mechanical shuttering or some
combination thereof to block or pass a desired image. Fig. 3 is a timing chart showing the status of a
shutter LI, RJ; IC,4.3. : Y/ 's filter echapis . 4 he timing
chart. a O?#ﬁété%ﬁ%%%%ﬁs& %%s (?lgvéﬁ%ilredjg\l\{l%%ﬁc{%c%%e%g%g% glﬁggér%go%eérﬁngssoc%%gbe seen,
only one sh@ftefor | digplay2 oR 2jis8a R Inefithe’Six infthe Bxagnpieeibperedsatieasy Yhdtime. The
shutters LI, .R]; ; . ed, ially d ,tE nding image
stream frarﬁgéegé\géblﬁle % 'ﬁl&gs glggrr%n% %%%gé%e%ltéé%%et%?%%%g%e%% g?%%rc?ss%jnchronized
to the corregpanditip) smngesirarmecRoriexamplecthe fistaltrearaiede cpalinpdgeragispiagiad at time |
while shuttefatlJe gREMIRILYEHIVRIIYPYRAD SlANLAYRIMIAR BbABANNLE SOLHEr RI is open.
then the second stream. left eye image Is displayed at time 3 as shutter L2 is open, and s0 on.
Alternativelyyitretisftimagaifhtreyenmagdfragrey foedies fhaghseeamdladerte Mrenadiassso that all
left eye image frames.arg,dispiayed. folloyea by alltight-ry6 imags: ffames, OhrLimage jaterleaving
patterns are possible as well. As indicated in Fig. 3. for thre€ viewers, each shutter can be opened for
about 1/180rsewhil drisrgnikieks thivedtheScorespohdifgiarsgetimmiaetassnataieavddch
three-dimensiongbimagssysem:in displaved o display madingl. 1 lyesguey sy Sism. such as
diagrammed in Figs. 1 and 3, each viewer sees a filtéred image ih each eye for 1/180 second and
each viewertbeifoagcexirosetl 1 aNew M @yeAudy30 seicondyIormsesmeatte st 30 dmes per

second for §aCh EWSKd that source 70 may be responsive 1o the sources 64, 66 in that various
changes to a story line may occur based on one or more viewer's input. This optional
feature is reflected in the connection iliustrated in broken line between sources 64. 66

and source 7(.

In order to display the images from projectors 85, 95 properly to viewers. the non-
interleaved frame rate from commoen image projector 95 can be adjusted so that each
frame is displaved for the same amount of time as one cycle of interleaved frames

from the multpie image projector 85. That is, the image from common lmage
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In a further alternative, the three dimensional image streams could be used in the interactive system of
Fig. 2. In such case the filters 50. 52. 54 are adapted to incorporate separate lenses with independent
shutters Li. RI: L2, R2: Li R3 for each eye of a viewer, and the shutters are operated as shown in Fig.
3. As a result. a three-dimensional image is seen by each viewer overlaid on a common or background
image from source 90. A three-dimensional individual interactive experience is there rovided using
a single disPRA§TEdR G SRS M SHBR NG ﬂ?ﬁﬁ‘i@ﬁﬁdﬁ Sire Scfﬁ%[,%éh?g% fces for
opening ang.closing e shutigesldd Rbak? sBR2irkS. fdBbscCan big:seaipin migubidhe suttering order
starts with the right shutter. R1 instead of the |eft shutter Li , and is then followed in seqLéence by R2

and R.3. THEN®H feHsBT 1v3iehes3ths SOHENNSHSMAER SroRt BT IR AGHIERS IR R3. In Fig. 5,

the shutter gpepipG ARVt R3piolewedbld, themndr. 2adcBandRE0L it oFdereT ets, it should be

clear that the only restriction on the order of operation of the shutters is sjimply that one side of a filter
mechanisn S6S1E8. ‘BN SRR STTR U PARACE bTBRE RS BT sidb- DRt gHEES 4B5ikt each

viewer's eygrig-erRased (9:-crordinaterkimages fonagivendfiamehWhisthefpieseni-igveation has been
described with references to preferred embodiments, various ﬁhanges or substitytions may be made

on these ePbGHhEARBYHh OSBRI NP K dT L B eHitRR o HiEsént ind8htfon with out

departing from dbeteshinicahscope ahtherpsesenbinve itiake Therefois, dheitethsriaat sdape of the
present invention encompasses not only those embodiments desched %%ove but all that fall within

the scope P ABHEHARE RO “WiRal (5 AEE §2 10 AR 46Fa f%f%iﬂﬁﬁtip &image
streams eagh£RMARSING MUKl dRagestrames feteniertalingemnuliiptedviews:s 16RRNISINg:

generating at least three separate image streams comprising multiple image frames and providing for

input from &Rt B¥di%iewer to at least one of the separate image streams:
As an example, the invention as illustrated by Fig. 2 can be used to provide an
interactive experience in which a guest at an entertainment attraction provides the user
input 60 or 62 to the svstem. The user input 60, 62 drives real-time image generator
64, 66 to produce an image stream that can be multiplexed and displayed. In one
embodiment, the user inputs can be gaming guns for simulating targeting and
shooting target objects in an image siream displayed on the display media 25. The
image multiplexer 80 combines images of targets generated by the responsive source
70 with images corresponding to "shots" fired by the gaming guns (user inputs 64.
62). The multiplexed image stream combines the user input generated images 64, 66
with the responsive source image 70 into a single stream. As shown in Fig. 2, if there
are two users each with one of the user inputs 60. 62, images corresponding 1o their
shots can be interleaved in the multiplexed image stream, and the users can be
outfitted with filter mechanisms 50, 52. 54 so that they each see only thelr own shots.
even though they are playing on the same display media 25. The multiplexed 1mage
stream is projected or displaved by projector 85 concurrently with, for example. a
backeround image generated from source 90 and projected or displayed by projector
95.

Referring again to Fig. 1. in a still further embodiment. the image streams 14. 16, 18
are composed of frames 14a-d. 16a-d, 18a-d that produce three-dimensional images.
The frames are divided into left eve and right eve images as is known when creating
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interleaving image frames of each image stream to produce an interleaved image stream: and
displaying the interleaved image stream. 7. The method of claim I. wherein the interleaving of each
image frame is sequential. 3. The method of claim 1, further comprising filtering the displayed
interleaved image stream to separate one of the image streams for viewing by one of the viewers. 4.
The method of claim 3, wherein the interleaved image stream comprises an interleaved image stream

configuredr<cipIERAg tweTiEndiBhat iftah s O HamfstHo dUFRESM'S, Wh&Fein Whefinterleaved
image stregm,ceIRHSSS 3RINIaIsRRE iMeds-sHeammcaniauter:fosdispiryinghdhieedimensional
images. 6. The method of claim 3. wherein filtering the d‘isE)Iayed interleaved image stream comprises
providing pHIBHS¥Y [éRgdtames of each image stream 14. 16. § are arranged so that when they

are interlieaved, the corresponding left and night eve images for each viewer are

displaved consecutively, Filter mechanisms 50. 532. 54 are provided 1o each viewer

40, 42. 44 which selectivelv expose only one of the viewer's eves at a ume In

synchronization with the desired image stream so that each viewer sees z three-

dimensional image. The filter mechanisms 30, 52, 54 may use polarization or

electrical or mechanical shuttering or some combination thereof to block or pass a

desired 1mage.

Fig. 3 is a timing chart showing the status of a shutter L1. R1; L2, R2: L3. R3 for each
lens of a viewer's filtering mechanism 50, 52, 54. In the tming chart. 2 "0" indicates
the shutter is closed, whiie 2 "1" indicates the shutter is open. As can be seen. only
one shutter L1, R1; L2, R2: L3, R3 of the six in the example is opened at any one
time. The shutters L1. R1; L2. R2: L3, R3 are opened sequentially in the same order
that the corresponding image stream frames are displayed. The opening of a selected
shutter L1. R1; L2, R2; L3, R3 is synchronized to the corresponding image frame.
For example, the first stream. left eve image is displayed at time 1 while shutter L1 is
open, followed by the first stream. right eve image at time 2 while shutter R1 is open.
then the second stream. left eve image is displaved at time 3 as shutter L2 is open. and
so on. Aliernatively, the left and right eve image frames for the image streams can be
interleaved sc that all left eve image frames are displaved. followed by all right eve

image frames. Other image interleaving patterns are possible as well.

As indicated in Fig. 3. for three viewers. each shutter can be opened for about 1/180
second, during which time the corresponding image frame of the interieaved three-
dimensional image stream is displayed on display media 25. In a three viewer system.
such as diagrammed in Figs. 1 and 3. each viewer sees a filtered image in each eve for
1/180 second and each viewer's eve is exposed to a new image every 1/30 second. for

a frame rate of 30 frames per second for each viewer.
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7. The method of claim 1. further comprising generating a background image and displaying the
background image along with the interleaved image stream. 8. The method of claim 7. wherein the
interleaved image stream is subtracted from the background image prior to displaying the background
image and the interleaved image stream. 9. The method of claim 1, wherein providing for input from

at least one viewer comprises providing a responsive image source for varying at least one story line
based on iHbdt B TBaSCHREEH the WoWers. diDeniantietRog OFERATS kBRIt HRg e displayed

interIeaveqd{‘g@gg@rg_@g{égprggp@'r%e_spromdgﬁg@ Phurality ahshtiers hatnpapandsiesedor a
predetermined period of time that is synchronized with a frame rate of the interleaved image stream.

11. The mERBTPOFEFIARABIGHRYEIVEHR ARISRERRTTE BHERTOF abBlit 14185 skéoRd EHFRB frame rate is
approximately fhisty; firipmesRenearant k& dhadnehedipfolaimid, wherain displaving-the interleaved

image stream comprises providing a plurality of image projectors one of which roLects a background
image stregimensional image is seen by each viewer overiaid on & common or background

image from source 90. A three-dimensional individual interactive experience 1s

thereby provided using a single display media.

Figs. 4 and 3 illustrate further uming charts using different sequences for opening and
closing the shutters L1, R1: L2, R2: L3, R3. As can be seen in Fig. 4. the shuttering
order starts with the right shutter, R1 instead of the left shutter L1 . and is then
followed in sequence by R2 and R3. The left lenses L1, L2, L3 are then opened
order after the right lenses R1. R2. R3. In Fig. 5, the shutter opening starts with K3,
foliowed by L3, then R2, L2 and R1. L1 in order. Thus, it should be clear that the
only restriction on the order of operation of the shutters is simpiy that one side of a
filter mechanism 50, 52, 54 should not shutter twice before the other side shutters

once, so that each viewer's eve 1s expased to coordinated images for a given frame.

While the present invention has been described with references to preferred
embodiments, various changes or substitutions may be made on these embodiments
by those ordinarily skilled in the art pertinent to the present invention with out
departing from the technical scope of the present invention. Therefore, the technical
scope of the present invention encompasses not only those embodiments described

above. but all that fall within the scope of the appended claims.
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13. A device for displaying multiple image streams each comprising multiple image frames that
entertains multiple viewers, comprising: at least three image generators for generating at least
three separate image streams each comprising multiple imacie frames and wherein at least one image
generator is configured for at least one viewer input: an mitaue multiplexer for interleaving image
frames of each image stream to produce an interleaved imaye stream: and a display for showing the
interleaved iRAde SHEAF 154. The device of claim 13, further comprising- at least one filter for filtering
the displayed interleaved image stream to separate one of the image streams for viewing by one of the
viewers. 15. Thardewvicectfdttainy . sviiereinithezat ieastroneafiterccomprises poipiizeckiznses.

frames for entertaining multiple viewers. comprising:

generating at least three separate image streams comprising multiple image
frames and providing for input from at least one viewer to at least one of the separate

image streams:

interleaving image frames of each image stream 1o produce an interieaved

image stream; and
displaving the interieaved image stream.
2. The method of claim 1, wherein the interleaving of each image frame is sequential.

3. The method of claim 1. further comprising filtering the displayed interleaved

image stream to separate one of the image streams for viewing bv one of the viewers.

4. The method of claim 3. wherein the interleaved image stream comprises an

interleaved image stream configured for displaying two-dimensional images.

-

3. The method of claim 3. wherein the interleaved image stream comprises an

interleaved image stream configured for dispiaving three-dimensional images.

6. The method of claim 3. wherein filtering the displaved interieaved image stream

comprises providing polarized lenses.

-~

7. The method of claim 1. further comprising generating a background image and

displaving the background image along with the interleaved image stream.

8. The method of ctaim 7. wherein the interleaved image stream is subtracied from

the background image prior to displaving the background image and the interleaved

image stream.

-



16. The device of claim 13. further comprising a background image source that generates a
background image for display with the interleaved image stream. 17. The device of claim 16. wherein
the interleaved image stream is subtracted from the background image prior to the backaround image
being displayed with the interleaved image stream. 18. The device of claim 13, wherein the display

comprises_.a plyralit roj ctor one of which pr, ects ckgr nd image stream 19. The

device of %%rﬂ{/ﬁ?fg] (gigtﬁg ast oerrleéni} arac\a”glenﬁ'gg of & ah‘%?ure fg?aés Ieagt one Viewer input

comprises&mtyaaspmiﬂiﬂgaseﬂmam neeked fouadpldalitanfitnagd genetatorsreachsbeing

configure for at I ast one sﬁntﬁ/ line based on input from each viewer. 20. The device of claim

14. whereifPt Saﬁftgp HSes i prOV|d|ng a plurality of shutters that open and close for

predeteimined perlod of time that is synchronized with a frame rate of the interleaved image stream.
10. The method of claim 3. wherein filiering the dispiaved interleaved image stream

comprises providing a plurality of shutters that open and close for a predetermined

period of time that is svnchronized with a frame rate of the mterleaved image stream.

11. The method of claim 10. wherein each shutter 1s open for about 1/180 second and

the frame rate is approximately thirty frames per second.

12, The method of claim 1, wherein displaying the interieaved image stream
comprises providing a plurality of image projectors one of which projects a

background image stream.

13. A device for displaying multiple image streams each comprising multiple image

frames that entertains multiple viewers, comprising:

at least three 1mage generators for generating at least three separate mmage
streams each comprising multiple image frames and wherein at least one image

generator is configured for at least one viewer input;

an image multiplexer for interleaving image frames of each image stream 10

produce an interieaved image stream. and
a display for showing the interleaved image streani.

14. The device of claim 13, further comprising at least one fiiter for filtering the
displaved interieaved image stream to separafe one of the image sreams for viewing

by one of the viewers.

13. The device of claim 14. wherein the at least one filter comprises polarized lenses.

1

.
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16. The device of claim 13, further comprising a background image source that

generaies a background image for display with the interleaved image Stream.

17. The device of claim 16, wherein the interleaved image stream 1s subtracted from

the background image prior to the background image being displayed with the

interieaved image stream.

18. The device of claim 13, wherein the display comprises a plurality of image

projectors one of which projects a background image stream.

19. The device of claim 13. wherein the at least one image generator configured for at
least one viewer input comprises a responsive image source connected to a plurality
of image generators each being configured for varying at least one story line based on

input from each viewer.

20. The device of claim 14. wherein the at least one filter comprises providing &
plurality of shutters that open and close for predetermined period of time that is

synchronized with a frame rate of the interieaved image stream.
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