A System and Met hod for Produci ng Stereoscopic | mages CROSS- REFERENCE TO
RELATED APPLI CATI ON [ 0001] This application is related to and clains the
benefit oWOoWoB/07Provi si onal Application No. 61/ 286, 469, Prras20en4sodd, 2009
and titled SYSTEM AND METHOD FOR PRODUCI NG STERECSCOPI C | MAGES, which is
hereby incorporated by reference in its entirety for all purposes.
BACKGROUND [ 0002] The present invention relates to stereoscopic imgery and
nmet hod of producing the sane. More particularly, the present invention
relates to a device and nmethod for produci ng stereoscopic inmages for

vi ewers who are dgnam cal Idy and random y ori ent ed. .
A System and Method for Producing Stereoscopic Images

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is related to and claims the benefit of U.S. Provisional
Application No0.61/286,469, filed Dec. 15, 2009 and titled SYSTEM AND
METHOD FOR PRODUCING STEREOSCOPIC IMAGES, which is hereby

incorporated by reference in its entirety for all purposes.

BACKGROUND

[0002] The present invention relates to stereoscopic imagery and method of
producing the same. More particularly, the present invention relates to a device
and method for producing stereoscopic images for viewers who are dynamically
and randomly oriented.

[0003] Stereoscopic imaging is any technique capable of recording three-
dimensional (hereinafter “3D”) visual information or creating the illusion of depth
in an image. The stereoscopic method is classified into an anaglyph method that
involves wearing spectacles having blue and red lenses on respective sides, a
polarization method that involves wearing of polarizing spectacles having
different polarization directions for each lens, and a time-division method that
involves wearing of spectacles including an electronic shutter synchronized with
intervals by which a frame is repeated time-divisionally presented such that the

wearer’'s right eye sees only right eye images and left eye sees only left eye



[ 0003] St ereoscopic imaging i s any techni que capable of recording three-

di nensi onal (hereinafter "3D') visual information or creating the illusion
of depth wo an/i7a®ge. The stereoscopi c nethod is cl assi PCeaSeoHo470m2

anagl yph nmet hod that involves wearing spectacles having blue and red | enses
on respective sides, a polarization nethod that involves wearing of

pol ari zi ng spectacles having different polarization directions for each

| ens, and a tinme-division nethod that involves wearing of spectacles

i ncluding an el ectronic shutter synchronized with intervals by which a
frame is repeated tinme-divisionally presented such that the wearer's right
eye sees HH9ESy thenePROpiEe iexadeingmblached yithae epagse dens when theglectrpnigges, 't he
opposite eye being bl ocked with an opaque |ens when the el ectronic shutter
is "on". $nO®4jRIaMe and simul ation systens, and nost particularly those
systens incorporating notion base or sinulator technology may orient the
rider or [0004]ci Pae andnsiondlgtical eysieas, rmady mest tplarteslatyt ttmgensaystémaear and
three orthogonal rotational axes. It is commopn practice to incorporate a

vi sual diispbayrating eeotion dasd &y sincuitator | echsolbyy trhay ndrient Cihenvidepraact i ce to
enpl oy such projection or display devices, or both in a stereoscopic (3-D)
confi gur ap4i@Bipak @ak@SHARN aRighad AfanQbhal hirdW SHRIPASC RkSr igmagikigei s t O
enpl oy separate left and right eye inmge sources, and to orthogonally

pol ari Z& &oddridfifordiorkt Get. TRAE Sofiindr pARALORE NRDIGICRIRUMRHISpIEYE

observer wears gl asses 1 ncluding polari Il'ters I ntende

| ef . . ah ! . . . o | ah

eyer s 1 meURe iR ParhEy el 3¢ Fdneinid, RoofibraBie B Sradhr sty L
t ied. the ri .Simul at | t dJ tl t

Tt ched | HOSETERCE BT BEve o ol & ST arocoRe GHOLFORIUHITS SFhogonal

polarization and filterjing techni ctue i s substant,i al I%/mde raded, and the

resul ti ngC@T‘%HOé‘o@é’H}ﬂdcoéePg@&'”g Slereesconi@ (paginads 48| APPoXt SePRI#et/Atd, al so

known as the |inear polarization nethod, . .
and right eye image sources, and to orthogonally polarize the light of such

images as it approaches the observer. The observer wears glasses including
polarized filters intended to filter the left eye image from the right eye’s field of
view, and similarly the right eye’s image from the left eye’s field of view. When
said display device is not carried on the ride or simulation system, and is
consequently not matched in orientation to the orientation of the observer, this
orthogonal polarization and filtering technique is substantially degraded, and the
resulting stereoscopic effect is lost.

[0005] The polarization method, also known as the linear polarization method,
includes two images projected and superimposed onto the same screen through
orthogonal polarizing filters. Generally, a silver screen is used so that
polarization is preserved. The projectors can receive their outputs from a

computer with a dual-head graphics card. The viewer typically wears low-cost



i ncl udes two i nages projected and superinposed onto the sane screen through
orthogonal polarizing filters. Generally, a silver screen is used so that
pol ari zatwornroiiw7preser ved. The projectors can receive trerruSeubpuiog2 from a
conputer with a dual -head graphics card. The viewer typically wears

| ow- cost eyegl asses which also contain a pair of orthogonal polarizing
filters. As each filter only passes light which is simlarly polarized and
bl ocks the orthogonally pol arized |light, each eye only sees one of the

i mages, and the effect is achieved. However, current linearly polarized

gl asses require the viewer to keep his head level, as tilting of the

vi ewi ng fBYRXFSSeR; Whick Aleq cppigin ﬁa%'éoﬁpﬂhﬂ@ﬂaéfpco'%{ﬁﬂ‘gr figgre- c’r\%r‘?ﬁ‘éhs to

bl eed over to the opposite channel. [0006] For exanple, USP 4,744,633

descri besfilter apy ipeasess jightewhich Ipeenmilarlwp@ iFgd @hdal@lpalee*eme gttbemlwpu C

i mges in which the observers each wear a pair of eyeglasses to view the

di spl ay. pobazedligiy, éagpheye ohly sess ane ot imagesdand te effiect of actsievedf t he
stereoscopi c i nages and these filters have different angles of polarization
t o encodeHeweher, tagent Erasnlyqystewizceglbssdsudegire the lviswerad Kelebtids hehidch
decodes the inage for its respective eye, and a rotatably adjustable prism

whi ch deviegéleast tihd bh e liehlitdFiltarsSwillf dtisethe dREIgRS dftBé 8@ tEhdSigHteoscopi c
i mges are fused in the fovea of the eye. The rotatably adjustable prism

can be a QdrdiPil é‘éc%v‘ﬁrtgrt ?Bﬁboé?fe'&{ﬁnnghe rotation of the prismpermts

t he observer to adj ust ractory angle of the inmage regardl ess of the

observer' gyt 2P &8 T GSBIR 73R4S S Rel WAL Sichff, gagiver to

nove abou di spl ayed T'mages 'and perm a plur obs vers to
view the dis

st ens. do _no cient field of view, and
do not cofP¥ 9?faﬂl%%gﬁaé%e?%opa'magﬁa|%W“matéﬁ 059&%&% Paliger 7 par
rotational_ position about an a t. ap matel ext.end omt he
observer' & ‘%@@%Pﬁtto f"@""{%‘@q %P%”ﬁ't”@q@g‘f iGS @ pQﬁ'F'@%‘?’EB‘r{rWts%l ay.
However, attenpts have been rrade torectify the field of view problem WO
2011/ 07518a¥CPf UBeolterenssorig images and thesé filters have different angles of

polarization to encode each image. Each eyepiece includes a polarized filter
which decodes the image for its respective eye, and a rotatably adjustable prism
which deviates the line of sight a sufficient degree that both stereoscopic images
are fused in the fovea of the eye. The rotatably adjustable prism can be a solid
prism or a Fresnel prism. The rotation of the prism permits the observer to
adjust the refractory angle of the image regardless of the observer's distance to
the image source, and thus permits the observer to move about the displayed
images and permits a plurality of observers to view the display. These systems
do not have a sufficient field of view, and do not correct for changes in roll angle,
which may defined as the rotational position about an axis that approximately
extends from the observer’'s eye point to the image of interest on the screen or

display. However, attempts have been made to rectify the field of view problem.



[ 0007] I n anot her exanple, USP 5,854,706 descri bes a pair of adjacent inage
di spl ayi ng neans to generate a stereoscopic pair of inmages. A

sem t r answearento7sdpror and two pol arizing filters mergePChaSkewo/ou3vayes in
the sane virtual space and inpart distinctive polarization to |light rays
carrying the two images displayed. A louver type filter suppresses the

resi dual view generated by one of the displaying neans. The | ouvers w ||
allowonly the inmage reflected on said sem transparent mrror to pass. A
second | ouver type filter conpensates the attenuation that the first |ouver
type filter has introduced, in such a way _that the two conbi ned i nages are
of adequalt®90y¢]si i 1anothest example, %%s@&é@gﬁi Agscrbear 8 Py X prdaeRtes can
see a stereoscopic image froma variety of azinmuths, however, this approach
does not iAgeectisHlaying haeges ion geperatangl stefeeacapicomair PbsiMagss. abdut an
axis that roughly extends fromthe observer's eye point to the image of

i nt erest samittaasgacaemioor dnd givaypolafidoggiterumergadhe deviicegesspshens and
met hods such as those descri bed above do not provide adequately undistorted
i mages wheame bsreual espaicaranddiymem distihgtiveopeldrixation toelight ahyd eatriggahspl ay
screen. Brief Description of the Invention [0009]Accordingly, there is a
desire fofwa iflageso8iepRiyed] Mdblgers Yydee MI@Rdsuppresses the residual view

generated by one of the displaying means. The louvers will allow only the image
reflected on said semitransparent mirror to pass. A second louver type filter
compensates the attenuation that the first louver type filter has introduced, in
such a way that the two combined images are of adequately similar intensity. A
user wearing polarizing spectacles can see a stereoscopic image from a variety
of azimuths, however, this approach does not correct for changes in roll angle
(rotational position about an axis that roughly extends from the observer’s eye
point to the image of interest on the screen or display).

[0008] Thus, past devices, systems and methods such as those described
above do not provide adequately undistorted images when observers are

dynamically moved with respect to the display screen.



met hod for a viewer or a group of viewers that are dynam cally and randomy
oriented with respect to a view ng surface. As such, the present disclosure
descri beswa 2yst7ervnand net hod for produci ng a stereoscopCt/UsaEga450¢D010] I n
a first enbodi ment, the invention provides a nethod for displaying a
stereoscopic image to a guest that conpensates for spatial orientation of
the guest, the nmethod conprising the steps of providing a guest with a

devi ce conprising eye |l enses, each eye lens having a filter that has a

pol ari zi ng vector that is orthogonal to the other whereby each eye | ens has
a correspondingly configured | ow extinction coefficient and an opposingly
configured high extinction cdefafiRgssrptiemolibglewenti®8sage of 1ight pol arized
to pass through the other lens, projecting a first and a second i nage on a
surface vio&ﬂagl e Asgondingly ubste, isvihdesire feme steregscapimiieagiag sysiest anfizi ng
vector that is orthogonal to a polarization vector of the second imge,
varyi ng tmethaot tricomi@venrat a gangl af viemalrs dthateareadyinamicdllyt &red garekimlyel ati ve
to the surface viewable by the guest and naintaining a directional

cor r espongkéarited hethveespeich eo o iviswidg rsuirfiaest oAs fsucht lise preseay edisctosurand t hat
of the first inmage and the other eye lens and that of the second inmage

during chagageset d dyRergdAg métAb@Tdrgradudng alstarBss@pi®madgedr i entation to
reduce distortion in the inmages viewed by the guest. [0011] 1 n a another

enbodi ”Engmb e i|r0ﬁfﬁ?§tié?ﬁbc$briméh9§$% Fﬁv%ﬁﬁ&r‘???cfvﬂfesqé A 9 dfspﬁ@{gegscopi C

imge to guest that conpensate or spatlal orientation o guest, the
system co | SI.AG r.cC IS , .ens ing a
fiter trapriseBlio GREETE AcRPRE 1B rphestss By SRS oRRaETIINEY WRer eby

each of the eye lenses has a.correspondi ngly cqonfigured,l ow extinction
Coof 11 ci Ao MRS TR b Guriey ohi Aviae: vt W deehe to
reduce passage .of Iight pol ari zed to }ﬁ)ass tr}roug{%ﬂ he ot her | ens, an inmage
pr oduci ngCYBRITRI CYRAERTESe B¢ CF Mfnschiaving afiler GbRAAIHRGYe5Ira
surface viewabl e by a guest, wherein the first inmge has a polarizing

vect or t hifet is oghpaenmnal thecothepyihgreyi aach eyedenshasha cosespendinglyje, a
guest path configured to vary the rotational and translational orientation
of a guestonfigumd low exinchien soefficient andaalopposinglyreenfigersd higihexigiation

di rectional correspondence between the polarizing vector for the one eye

| ens and tdefficieft tohmedlce Hlassageef dgidt pdiarizddher payetirengh #vadotHeatlersd, t he
second i mage during changes in the guest rotational and translational

ori ent at i prvjedtiag RifitétabAEth tsecordusRigli 6t Of Isufffice Nidwisble NRAO&Ise \Guewed by the
guest. [0012]In another enbodinment, a systemfor displaying a stereoscopic
I mage wherein the first image has a polarizing vector that is orthogonal to a polarization

vector of the second image, varying the rotational and translational orientation of

the guest relative to the surface viewable by the guest and maintaining a

directional correspondence between the polarizing vector for the one eye lens

and that of the first image and the other eye lens and that of the second image

during changes in the guest rotational and translational orientation to reduce

distortion in the images viewed by the guest.

[0011] In a another embodiment, the invention provides a system for

displaying a stereoscopic image to a guest that compensates for spatial



to a guest on a path that conpensates for spatial orientation of a guest,
the system conprising, a direct-view device viewable by the guest, at |east
one st rob&d2orttdisgonal pol arizing filter proximate the @cCrastemiogwszievi ce,
wherein the at | east one strobe orthogonal polarizing filter is configured
to rotate to correspond to guest rotational and translational orientation
to reduce distortion on the inages viewed by the guest when viewed through
t hree di nensional gl asses. WD 2011/ 075190PCT/ US2010/ 045042 [0013] O her
features and advantages of the disclosure will become apparent by reference

to the follow ng description taken in connection wth the acconpanyi ng
dr awi ngs. origgptin eHBeQUET the BystemEomatiingdieadwear comprising eye lenses,

each eye lens having a filter that has a polarizing vector that is orthogonal to the
other whereby each of the eye lenses has a correspondingly configured low
extinction coefficient and an opposingly configured high extinction coefficient to
reduce passage of light polarized to pass through the other lens, an image
producing device configured to project a first and second image on a surface
viewable by a guest, wherein the first image has a polarizing vector that is
orthogonal to a polarizing vector of the second image, a guest path configured to
vary the rotational and translational orientation of a guest relative to the surface
viewable by the guest, wherein a directional correspondence between the
polarizing vector for the one eye lens and that of the first image and the other
eye lens and that of the second image during changes in the guest rotational and
translational orientation are maintained to reduce distortion in the images viewed
by the guest.

[0012] In another embodiment, a system for displaying a stereoscopic image
to a guest on a path that compensates for spatial orientation of a guest, the
system comprising, a direct-view device viewable by the guest, at least one
strobed orthogonal polarizing filter proximate the direct-view device, wherein the
at least one strobe orthogonal polarizing filter is configured to rotate to
correspond to guest rotational and translational orientation to reduce distortion
on the images viewed by the guest when viewed through three dimensional

glasses.



[0014] Reference is now made briefly to the acconpanying draw ngs, in which:
[0015] Figure 1 is a perspective view of an anmusenent ride incorporating a
met hod ofwoanparsebi ng for point of view inmage distorti @0TUSR018/081D42
stereoscopic projection. [0016] Figure 2 is a perspective view of the
anusenent park ride of Figure 1, incorporating a nethod that conpensates
for spatial orientation of the guest. [0017]Figure 3 is a front view of the

system for produci ng stereoscopic

[0013] Other features and advantages of the disclosure will become apparent

by reference to the following description taken in connection with the

accompanying drawings.



I mages during a thene park attraction to which enbodi nents of the present
i nvention relate. [0018]Figure 4 is a back view of a stereoscopic imging
syst em i rwotzocn7stse guest has changed orientation with Pesasea1onesothe
viewi ng screen. [0019]Figure 5 is a flow chart describing a step-w se

met hod in accordance with a further enbodi nent of the present invention.

[ 0020] Li ke reference characters designate identical or correspondi ng
conponents and units throughout the several views, which are not to scale
unl ess ot herw se indi cat ed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] Reference is now made briefly to the accompanying drawings, in
which:
[0015] Figure 1 is a perspective view of an amusement ride incorporating a
method of compensating for point of view image distortion for a 3D stereoscopic
projection.
[0016] Figure 2 is a perspective view of the amusement park ride of Figure 1,
incorporating a method that compensates for spatial orientation of the guest.
[0017] Figure 3 is a front view of the system for producing stereoscopic
images during a theme park attraction to which embodiments of the present
invention relate.
[0018] Figure 4 is a back view of a stereoscopic imaging system in which the
guest has changed orientation with respect to the viewing screen.
[0019] Figure 5 is a flow chart describing a step-wise method in accordance
with a further embodiment of the present invention.
[0020] Like reference characters designate identical or corresponding
components and units throughout the several views, which are not to scale

unless otherwise indicated.



DETAI LED DESCRI PTI ON [ 0021] One enbodi nent of the present invention involves
a system and net hod produces a stereoscopic i mage that conpensates for
spatial owDentizw7sn of the guest. One particul ar advant age/tstdiongd2 by t hi s
invention is that it greatly enhances the realism of stereoscopic inmagery

I n an anusenent ride in which guests are randomly and dynam cally oriented
wWth respect to a view ng surface. Another advantage afforded by this
invention is the ability to track a guest's orientation in real-tine and
adj ust the stereoscopic i mage accordingly. [0022] Specific configurations
and arrangenents of the clained invention, discussed below with reference
to the acconpanyi ng draw ngsPEérrAéLEQrDE$@B§|?T|QN ve purposes only. O her
configurations and arrangenents that are within the purview of a skilled
artisan cE92dk nine endediment gbitie vieresrnit indeption iimvplvesom sysiepiantit and
scope of the appended cl ains. For exanple, while sonme enbodi nents of the

i nvent i onmathedhenodiices]astercbecbpit irhage thert moowensatest fhe spat@hokientatiski | | ed
artisan will recognize that enbodi nents of the invention can be inpl enented
at wat er glahkguestl Ohe phiticalar[2002dt4e affoedbdisy tisinvantiel grthat it greaftlynct i on

recited in the singular and

enhances the realism of stereoscopic imagery in an amusement ride in which
guests are randomly and dynamically oriented with respect to a viewing surface.
Another advantage afforded by this invention is the ability to track a guest’s
orientation in real-time and adjust the stereoscopic image accordingly.

[0022] Specific configurations and arrangements of the claimed invention,
discussed below with reference to the accompanying drawings, are for
illustrative purposes only. Other configurations and arrangements that are within
the purview of a skilled artisan can be made, used, or sold without departing
from the spirit and scope of the appended claims. For example, while some
embodiments of the invention are herein described with reference to a theme
park, a skilled artisan will recognize that embodiments of the invention can be
implemented at water parks and the like.

[0023] As used herein, an element or function recited in the singular and
proceeded with the word “a” or “an” should be understood as not excluding plural
said elements or functions, unless such exclusion is explicitly recited.
Furthermore, references to “one embodiment” of the claimed invention should

not be interpreted as excluding the existence of additional embodiments that

also incorporate the recited features. As used herein, non-limiting examples of a



proceeded with the word "a" or "an" shoul d be understood as not excl uding
plural said elenments or functions, unless such exclusion is explicitly
recited. worohersmwne, references to "one enbodi nent” of PCmAISed1aioni®d2

i nvention should not be interpreted as excluding the existence of
addi ti onal enbodinments that also incorporate the recited features. As used
herein, non-limting exanples of a "thene park attraction” may conprise a
roll ercoaster type vehicle, a log flune, or virtual reality shows and the
i ke. Please note, as used herein, the terns "attraction"” and "ride" are

use |nt erchangeably. Furthernore, as used herein, the terns "roll", "pitch"
and "yaw tmerp@flgattqa@tl@@ﬁpegpom@r@e lr@ﬁ?fcﬁﬁ@tpég’pﬁd@lh'%@ 13I8 i%t ed wi t h
flight dynam cs. The ternms "roll, pitch and yaw' may also be referred to as

"t he r ot aYirtgalareaifd shpwasard |tbﬁd|keax&ease[ 004 ] Fefusedi rremovineoterngure 1,
an anusenent park ride incorporating a systemfor producing a stereoscopic
i mge i s ‘Sitoagtiogéasd dtide/ aae usefiemhaageabigr &lurthédnoréhas ased érein, thede 4
includes a track 6. A vehicle 8 is located on the track 6 and i ncl udes
seating fermpdesdentpitcs” and Jgymst majdefefhie tysibalCTait-Bryaasandies hsosooftehher
means for noving along the track 6. During the amusenent ride 4 the vehicle

8 cont ai njghcRASS WBENightl Byhdrais! ST edrend h@ll%ﬁl@&*aﬁd glaW”Neay esPpesenger s
10 a noving tour of the scenery around them e track 6 thus defines the

noti on of réfé}‘?e %‘éytﬁe Botal @ﬁdﬁ%%%%‘ﬁgﬁélse?x%g” residing therein. In an

3
alternative e od| ment E(Sin rack 6 1's replaced by a controlled path with

rather trisoza)”y By ﬁ%“vr%'v%#' e%%?ﬁds%“?e‘ﬁé Koo Ror il ace o,
to provide ddl%lona degr cate tS|dethe

vent of & BT achIPATY g opRYT ddke oSl A E ke,

orof ect | SRTBEHY 40Bs ¥ BEHSBBCANJOSAAPRUAP Al tRiky PGP Sarogded
on the track 6 and includes seating for passengers or guests 10. The vehicle 8
has wheels or other means for moving along the track 6. During the amusement
ride 4 the vehicle 8 containing passengers 10 travels along the track 6 giving the
passengers 10 a moving tour of the scenery around them. The track 6 thus
defines the motion of the vehicle 8 and the passengers 10 residing therein. In an
alternative embodiment, the track 6 is replaced by a controlled path with the
vehicles movement controlled via electronic, computer, or other means, rather
than by the track. The vehicle 8 may also include a motion base 9, to provide
additional degrees of movement.
[0025] Located outside the vehicle 8 are a plurality of projection surfaces 12.
There can be any number of projection surfaces 12 throughout the amusement

ride 4. The projection surfaces 12 can be any shape, including flat or curved

10



depending on the desired visual effect that will be inparted on the
rs 10. [0026] A projector or a plurality of projectors 14 project
I mages l1awormo/a7e®opr oj ecti on surfaces 12. When a pl ur alPCryusediopusopect i on

passenge

sur f aces

12 are enpl oyed, a separate projector 14 is used for each

projection surface 12. In the enbodi nent shown, the projector 14 is
r 14, wherein the projector 14 is |ocated behind the projecting

projecto
sur face
t he i nve
shown in

ster eoscoﬁ@@l‘%@@éhQG’eS

the ride,
surround

vi rt ual

12, i.e., opposite to where the passengers 10 are | ocated.
ntion is useful with any projection nethod, front or rear.
FIG 1, the passengers 10 of the vehicle 8 preferably wear

ive the passengers 10 the inpression of a "virtual world"

a rear

However,
[ 0027] As
3D

V@Dabﬁﬁ%%tet@ata\”&' %ﬂ’ﬁp?’ﬁ?%ﬁgﬁbﬁtpﬁsﬁ@r‘gﬁfﬁat i on of

[ them Still referring to FIG 1, passengers 10 are shown

wat ching the projected i nages 13 on a single projection surface 12. The
i1l usion [D02&] edAbgrojduter amagdurality ofi ghejettqrerd pojediempges didgents the t o see
i mages 18 that appear to project and jut towards themthrough the
proj ect i oprofastibacarfades fi 20RBeNanplurlity bEpejetion durfategulerd enasloged)senent
park ride incorporating

a separate projector 14 is used for each projection surface 12. In the
embodiment shown, the projector 14 is a rear projector 14, wherein the projector
14 is located behind the projecting surface 12, i.e., opposite to where the
passengers 10 are located. However, the invention is useful with any projection
method, front or rear.

[0027] As shown in FIG. 1, the passengers 10 of the vehicle 8 preferably
wear 3D stereoscopic glasses 16. The 3D glasses are worn throughout the
duration of the ride, give the passengers 10 the impression of a "virtual world"
surrounding them. Still referring to FIG. 1, passengers 10 are shown watching
the projected images 13 on a single projection surface 12. The illusion created
by this amusement ride 4 permits the passengers 10 to see virtual images 18
that appear to project and jut towards them through the projection surface 12.
[0028] Now with reference to Figure 2, an amusement park ride incorporating
a system for producing a stereoscopic image is shown generally at reference
numeral 200. While as in Figure 1, the amusement ride comprises a vehicle 8
located on the track 6 including seating for passengers or guests 10, in this
particular embodiment, the vehicle 8 has rolled as shown by arrow 202, so that

guest is now viewing the image from a different spatial orientation. In past

11



a system for producing a stereoscopic imge is shown generally at reference
nuneral 200. Wiile as in Figure 1, the anusenent ride conprises a vehicle 8
| ocat ed owotzha/a7s®ek 6 i ncluding seating for passengersPOT/USa@o03501D, in
this particular enbodi nent, the vehicle 8 has rolled as shown by arrow 202,
so that guest is now viewng the inage froma different spati al

orientation. In past stereoscopic inmge produci ng systens, when the
orientation of a guest changes due to changes in roll, pitch and yaw, the
stereoscopic image is distorted or elimnated entirely. [0029]In an

exenpl ary enbodi nent of the present invention, as shown with reference to
Fi gur es 3SI§FRPSEOPIS iMage ORPIUSINHPYSIEASi e tha ereyataprtaigggkchanogsguest

t hat conpensates for spatial orientation or the guest, and in particular

rol | pitcéuarte opanges in el gpiteht and yaws \ike aiereagceiepnpge inshgioded B02, an

i mge produci ng device 14 having two i nage projectors 304 and 306, and a
guest patéinfishtadrentimellFsi gure 1 at reference nuneral 6). [0030]In this

exenpl ary enbodi nent, the headwear may conprise gl asses 16 conprising a
first eye[0020} 308aarsxesgtancrelyadimens ot pfeaeht myenti@nasdHdbwandit 10 may
conmprise a filter 312, 314 that has a polarizing vector that is orthogonal

to the ot RgErenbEIEPIGRESE Md 4 e siaBReRr iRl i BrtsiRB8E @ InfagO B hgur ed

| ow extinction coefficient and an on opposingly configured high extinction

coeffici egledion t%r&%&%%ggﬁéﬂél loBiBhtaRBh ¥ itREGub, Bﬁé@eggﬁl‘élﬂ%ﬁ r‘oRe ot her

| ens. For~ exanple, it the gu I's upright, having a 0 ree prtch, the
filt 31 ' : th
i de’ pat rPTS AT 2 5THe Bfed, TR SR MG Porb T Rl aRa o M dfBug Ry
therefore, the polarization vectors of t.hei fiéqéfrs gH t_also be al hered.
They wi | | ProRdBbaisvicee b dVing B JBfar praictinm 344 250305, ad 5 BypRisa
degrees, the fLI%@rs i ave polari%ggg vectors of 30 and 120 degrees,

|
respect i vENOWRIR KiUre Haft reIREeeemiNe@ Begrees they originally had. Wile in

known stereoscopic inmaging systens, this .
[0030] In this exemplary embodiment, the headwear may comprise glasses

16 comprising a first eye lens 308 and second eye lens 310. Each eye lens 308
and 310 may comprise a filter 312, 314 that has a polarizing vector that is
orthogonal to the other whereby each of the lenses has a correspondingly
configured low extinction coefficient and an on opposingly configured high
extinction coefficient to reduce passage of light polarized to pass through the
other lens. For example, if the guest is upright, having a 0 degree pitch, the
filters 312 and 314 may be 0 and 90 degrees respectively. However, as the ride
path is altered, and the pitch or roll of the guest changes, and therefore, the
polarization vectors of the filters must also be altered. They will, however,
remain orthogonal in that if the guest rolls 30 degrees, the filters will have
polarizing vectors of 30 and 120 degrees, respectively rather than the 0 and 90

degrees they originally had. While in known stereoscopic imaging systems, this
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proves fatal to the imge, the present system describes an i nage producing
device which is configured to track the orientation of the guest and

reori ent wopHwt7swe stereo i mage eye points to correspomdTiUS201004PIESt S
orientation, as will be explained in greater detail below [0031] The inmage
produci ng device 14 may conprise a first and second i nmage projectors 304
and 306. Each inmage projector 304 and 306 may be a front or rear projector
to project right and left images 320 and 322 on a surface 12 viewable by a
guest, wherein the first image projecting device 304 has a pol ari zi ng
vector that is orthogonal to a polarizing vector of a second i nmage

proj ect i ngfoyggifei@l i@ghe HBRIeX i PESSENh SyRleEX /PRSP BRHBEOREPCIHFINGhe
present invention, two inage projecting devices 304 and 306, each having a
pol ari zi ngevi¢e tverich ﬂ%fC@ﬂﬁ@l@retﬂoth£’8¢i@ﬂhe snigntatignt ofpthieaguestngnd ireergrd 316 and
318, which correspond to the right and left eye polarizing filters 312 and
314 on t heespectste strtecs acayal egy eoirdsse sofe8pamt tB I glesthorieatadiopans302. As
such, the right and | eft eye polarizing filters 312 and 314 of the headwear
302, togewhidre angldinetin Hebteraledail bgbw. pol ari zing filters 316 and 318 of the
proj ection devices 304 and 306 are configured to provide a | ow extinction
coef fi ci efgo3M t hiTRet ikeagel BRIdURHRY Leise 3B redy hmphisadyanst dAd dekonlihe fir st
i mge 320, a high extinction coefficient within the right eye | ens 308 of

t he headwgqy, i t i ; , e I i

extinction cgc?gﬁﬁ(%:(?éergt%t% ?Wﬁeﬁlggfﬁtn%éég Rrgfr%gtog;m)tﬂhéﬁ gg V\rgg.? t%g% for the
first i 320 i .1 QN (ot | LAy I ens of
the headued figpal RETEEE K PRICEToBE5h 161 FRadh 320 anbi 22 b HReRE™T Vet
and secongd,im 20_and 322 principally in onl he corre di ng eye.
[0032] et 07 tEpda P cBlash rBred i AesttpitegPrlhtg SRSERBE e 2 iest
path 6 is ﬁrovided and configured to varg the rotational and transl ational
ori ent at i BHa{&ng. veciqy| that s OFROIaNR| {Paf)PARM AN VEELEOT R (S§EPNR IMGIEhe
surface 12 viewabl e by the guest 10. As the quest 10 changes his or her

ori ent at i PiPjecdngidexicei ¥fal F I sreeiR ra@ncxepayamboimest af thginigsect or for
the one eye lens and that of the first image and the other eye |ens and
that of tineestenoidoiimage piajeicting clesicge SO0dnanch80gueath haviagicopelarizind

transl ational orientation so that the orientation is seem ngly naintai ned,
whi ch r ediiltzzsrefiérsédtd aleft and tghti potegizing/iilesne @ 16 yand 3 8g wddh cdrresipbnd way,
during the anusenent ride 4, when the passengers are traveling in the

vehi cl e 8to thBeighPaNd Idfuéye pomBLIAg fifleRPPERANd 81H@nahs Gisdtla@8second eye
t hree-di nensi onal picture of the surrounding scenery.

lenses 308 and 310 of the headwear 302. As such, the right and left eye
polarizing filters 312 and 314 of the headwear 302, together with the left and
right polarizing filters 316 and 318 of the projection devices 304 and 306 are
configured to provide a low extinction coefficient within the right eye lens 308 of
the headwear 302 for the first image 320, a high extinction coefficient within the
right eye lens 308 of the headwear 302 for the second image 322., and

conversely, a high extinction coefficient within the left eye lens of the headwear

302 for the first image 320, a low extinction coefficient within the left eye lens of
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[0033] Wth reference back to Figure 3, the inage sources 304 and 306 are
configured to dynamcally alter the relative eye point for the left and

ri ght i nmage 280M7arvd 322 to correspond to the dynam c spa&CiraiSzawiogsotat i on
(rotational and translational position) of the guests, such that the inmage
polarizing filters 316 and 318 are configured to dynamcally alter their

pol ari zi ng axes such that the aforenentioned extinction characteristics are
mai nt ai ned at the observer's pol ari zed headwear 302. Each of the fist and
second filters 316 and 318 nmay be rotatable around an axis as shown by
arrows 324 and 326. For exanple, the filters 316, 318 at the source can be
r ot at ed atrh‘@/hﬁadt‘"feéﬁiq’ratf‘écﬁqcﬁ”ﬁd é"é‘BS‘hs?@Zt pueh that dhreviser sees hodhRREd noti on
profile that the ride is executing, the filters in the glasses can be

rot at ed s$efangrimpages 320 1aad 32 prirteiredy imoalyitom aprraspandingeymdul at ed. Thi s
type of nodul ati on can be done open | oop, with each device 14 having a
program t[0d32] t &efarting acktthdtigureotmand derriop fudhéht bBidues 3sysgesss or

f eedback on whether it is responding to the command as pl anned, or closed

| oop, whepatht Beisd@vividedl dargielcbnfiguredl i s vahatthe trotational ighg pangatomsd pat h,
and may receive real tine information from ot her devices confirm ng what

posi tion pliert8GaH gege fioh) meﬁ AR@ yiamh | Fnthr @liddt ErelativAOo PleCsiFfer apmed,
then the filters 316 and 18 can be nodul ated in response to either the

moti on i”ﬂH\tNgSFé”WWé 9(133191@ | AP We Meéth?ofgfgggg thlsoeﬁ'h@f ?énta% the

filters can be nodul at I n respons ack signa romt e system

C o o O ESABRLP oo PRl BA FARALE B polaSh Uity B0 Bholdyl ad (o

encoders O ORBr ers i near"vo fere ransducers,
Pohl hausen 0 the | opt i onal nts of the present
vent | onand B Oﬁi@%’?‘bﬁ? shade eht e e B B8 B8Pt Berasiont gk cal 1
reorlentlngrthegolarlz%tlon vectaor either tog r wth or se gtefrom
the pol ar i Changss, & Besdugsy rategopa and gans! H@Rﬁiq{ﬁ”@ﬂoﬁﬁ% ﬁges for
observers of stereo inages. [0034] Referring now to Figure 5, there is shown
a flow chefientgiiprhds seemiegly MBIt bedt wha:hrréqdwéSf@ﬁtomcgpuraﬁhﬁgmges
stereoscopic inmage to a guest that conpensates for spatial orientation of
t he guestviewhd| ky the duestacHarthiss mays danngxibapaauserseelpridg -4t wpendhtod, it
is to be appreciated that a skilled artisan nay rearrange or reorder the
st eps whi passeagatsaanei trayeling én tresudhicle SMh@ GD1viAUA IRBET N8SHpEal 0215642

a seamless three-dimensional picture of the surrounding scenery.

[0033] With reference back to Figure 3, the image sources 304 and 306 are

configured to dynamically alter the relative eye point for the left and right image

320 and 322 to correspond to the dynamic spatial orientation (rotational and

translational position) of the guests, such that the image polarizing filters 316

and 318 are configured to dynamically alter their polarizing axes such that the

aforementioned extinction characteristics are maintained at the observer’s

polarized headwear 302. Each of the fist and second filters 316 and 318 may be

rotatable around an axis as shown by arrows 324 and 326. For example, the

filters 316, 318 at the source can be rotated and/or translated in response to a
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[ 0035] Providing a guest with a device conprising eye | enses step 502 may
conprise providing a guest with headwear, such as gl asses having an two eye
| enses, ewiohlohzrsryg a filter that has a pol ari zi ng vect @CTiUS2010i0$5042
orthogonal to the other, whereby each eye |l ens has a correspondingly
configured | ow extinction coefficient and an opposingly configured high
extinction coefficient to reduce passage of |ight polarized to pass through
the other | ens when view ng the i mage produced by the images projecting
device. [0036] Projecting a first and a second i mage on a surface viewabl e
by the guest step 504 may conprise prgjecting a first inmage having a

pol ari zi neregetarginadricoramged Kaginnaprofite thahkeiqe isiexesulibtoe fiberstRe second
i mage. For exanple, if the first image is projected onto the surface with a
pol ari zi nipev gasses ofanp bgegptates, sinitare sondhatnalhethragy retadande axevjaset ed ont o
t he surface having a polarizing vector or 90 degrees. The pol arizing

vect or s amedulatdd. glinie dypeoofvrapgulatiom care bpeatvinetapenHeomrwidneéadh devicd 14 he
guest, but wi Il however remain approxinmately orthogonal in relation to the
ot her. Fohawn@aregraasthaté exeestes withogesormninigatibeto teaoibkeatysiaas aand
rotational orientation, via novenent down a track, the polarizing vectors

ey reoriReHbACk 30 WREHBESH i@nrfésé&ﬁ)diﬁ?%etﬂé,cdrﬁﬂﬁﬁ@tésVSIahne{i,QQBE]O‘é@Gyi ng the
rotational and translational orientation of the guest relative to the

surface vioBlaRhgicheldiidBueelor-fiiis 0k itﬁ?dhﬁé’ngﬁ;fgiréﬁw@d ] A Mayenicl e 8

havi ng a notion base such at the view point nove in pit 11, yaw,

track gonSralea b ate ferRRRe et el aExERs: AeRRRL ol TR Rony '

these should be in). If the motion profile is not pre-programmed, then the filters 316

and 318 can be modulated in response to either the motion input commands
(e.g., input by the guest or operator), or the filters can be modulated in response
to a feedback signal from the system from, for example, position transducers,
including, but not limited to encoders, string potentiometers, linear voltage
differential transducers, Pohlhausen sensors, and the like. In optional
embodiments of the present invention, the image projecting device 14 may be
configured to dynamically reorienting the polarization vector either together with
or separate from the polarizing filters 316 and 318 to allow random orientation
changes for observers of stereo images.

[0034] Referring now to Figure 5, there is shown a flow chart to better help
illustrate a method for displaying a stereoscopic image to a guest that
compensates for spatial orientation of the guest. While the flowchart shows an
exemplary step-by-step method, it is to be appreciated that a skilled artisan may

rearrange or reorder the steps while maintaining like results.
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novenents may be predeterm ned so that the eye points can be reoriented at
predeterm ned intervals. In an optional enbodi nent, guest orientation nay
be trackewoizniwgaiseti ne and the eye points reoriented i RCTABRO1IONT42
accordingly. [0038] Maintaining a directional correspondence between the
pol ari zi ng vector for the one eye lens and that of the first imge and the
other eye lens and that of the second inmage during changes in the guest
rotational and translational orientation to reduce distortion in the inages
viewed by the guest, step 508, may conprise reorienting the polarization
filter, and thus the polarization vector of the inmage projectors to

mai nt ai n {8085kxt Pﬁ‘é‘{'ﬁ"aﬁ T ouestiWitheAtdevige ¢oMBPETING IF¥e 38Nas 3188 30n¥BY¥ of t he
guests headwear by altering an eye point of a first and second inage to
cor r esponePmprigchpravidingeagyash voih headvwpasssuctras oassaplheyvingsariéseeybed wit h
reference to Figures 3 and 4, the nethod may conprise providing two i mage
proj ect i nigndes;i eeh Pwmgaadiltaomatémsm halaringg aveptrdnatzis ragthiogbnalrto thef er r ed
to as left and right polarizing filters 316 and 318, which correspond to

t he ri ghtotaee Wiedrebeyeachodyar ienisntas aldoeresp8idinggceantigueld lohe ekitradivrar 302.
As such, the right and left eye polarizing filters 312 and 314 of the

headwear SSuticibmoghdedn Wbb@slhdjlg écﬁﬁlbu@whfghgéitlri@ﬂbﬁrdo@fﬁweﬁt' fot RIIc816 and
318 of the projection devices 304 and 306 are configured to provide a | ow

extinctio f ar 302
for the f%%{é@?%ggﬁg&m%%&&‘hﬁ@éﬁ% gyﬁﬂioggbitﬁsygg |S§?€enrf%\?\n§vnﬁ tﬂ%?ﬁe ri ght eye
| ens 308 &fodhggd ng%%?&w{e%néﬁ?wégcond i mge 322, and conversely, a

hi gh extifnction ¢ €l eft eye lens of the headwear 302
for the f e 320 xtinction coefficient wt the |eft eye
ens of  (993Bheadagr it n TrREARE S AR e o0 asae'ﬂ’a%atewe\%e A
the first and seco&? i mges 320 and 322 PrlnClg‘?nI'] g in o the

cor r espon@¥&§iy GOBOFIMPLTPRISIRI &It Bnayempkipgra P? Z'f‘ﬂ VRAI%h guest s
nove about a track in a vehicle, it may be desirable to vary the

transl at i bahis anegaswehia armalarFatienvaeios of dre saeonsuiszage eFgr exameler 81 | |
pitch and yaw) to provide a nore thrilling experience. However, changi ng

t he rol |, thedirsigregelie prajecied onto thiecs uriagg evitinal pakigingtvestar eh §eddaseds, much

| ess realistic. However, because the track has a known axis of rotation and
transl atithe $deuoodghmge, mply therh ibieyprofectehgatopthe) swfaceghaléng @epoasizihng set
around the track, and their filters may rotate to maintain the extinction

char act ery&dtbrcsr 9mdé@ee§oIWel FRghiAiepJusars afchdtmfigaiodt i viirpdithhespeal i stic
3-D image. Thus, for exanple, if a roll of 20 degrees occurs at the track

llevel, thg tH@'cﬁ‘Feh?dtu'&a drithé @Uéstof)utt\nﬁﬂl HIWRaRr Pérﬁhiﬁcépb’réxﬁn%@ély BRho§éharccount
for the 20 degree shift he track shifts back to O degrees, the imge

proj ecting Aguii&eSoStHef totﬁé?.e' "Fdri bik&hpie?Csn: "Qlast changes his or her
translational and rotational orientation, via movement down a track, the
polarizing vectors may reorient to 30 degrees and 120 degrees, respectively.
[0037] Varying the rotational and translational orientation of the guest relative
to the surface viewable by the guest, step 506, may comprise providing a vehicle
8 having a motion base such that the view point may move in pitch, roll, yaw,
heave, surge and sway, as generated by the motion base, in addition to the track

generated movements. In one embodiment of the present invention, these
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[ 0040] Optionally, in a 3-D sinmulator experience in which the guests are
free to roam about an area, each guest nust be tracked in real tine and

t hei r oriwotativwosaccounted for by the inmage projecti ngPdenisces/04Byest
tracki ng may be acconplished in several ways including, but not limted to
the follow ng: Guests may be individually outfitted with a Pohl hausen
sensi ng device; guests may be observed with one or nore video caneras, the
i mges bei ng post-processed with facial recognition software; or the

gl asses 302 nay be provided to the guest includes trajectory sensing

devi ces such as accel eroneters and/or ring |aser or nmechani cal gyroscopes.
These sysTEMBMENtSM@¥ HecRipsstarminediap doat Hheteyegnests ean BAtEPTIIMNCER t he
position of their eye points in 3-D space. Stereoscopic filter orientation
may cont rpledeteringd interyakshi lo @rapat.iomairembmnimieduague&F stantatapenahees or
experiences where a group is expected to be in a relatively uniform

ori ent at i wackedhe reatimoe ahd theeeyagoiotarebdenteduh a¢adimd acerdipgtyem wher e
random guest positioning per guest is possible, the nodul ation may be at

t he i ndi vjod38] gWesitambapset dirddifddl] lcorrespdritancepbetwesin endogolaEnhgof t he
present invention, an inmge- view ng device nmay conprise a direct-view
devi ce sugdrtasfok e ofie BY@RmB dHostrhayt theMirstimageERdhe®ter dyeleds bAgt - vi ew
device is both an inmge-produci ng device and an i nage-vi ewing device. The

di rect - vi g Qmefh"ﬁgé’e BRY iﬂnﬂﬁé‘dﬁﬁn?%ﬁ?ﬁ%&t ArthBRRA ot RRINAT had Banbiblié@dis whi ch

Ih
are active at t evi ce, that e tocor respor?% to guest notion, but
passi ve af .. - r E)fﬂ | i J rrﬁ[gt ar 3D
gl asses t %‘%mgtr'cg? n'g%nq&%rdl t Eem éﬁﬁ} Fhefllﬂgggg rv%eg:dw eg%&é’?ééségggﬁégygd to
correspond to.the dynam ¢ spati.al. orientatjon (rotati.onal and translational
post ¢ on et asTeBPl herhibh o ER A Bl YRRy MioeoRg, &
configured to dynam cal lﬁgﬂ alter their polarizing axes such that th
af or enent MFIEIPERIRTIHS: CoMaHAPEEPHIECHRY CRPEICIRRS ALl @t i PRETEESer ver ' s
pol ari zed headwear 302. Each of the strobed filters nmay be rotatabl e around
an axi s alenges &f it @uapishheadvgasiie atteying gorevespoipbef extiisplead sagendi | ters
di sposed at the screen can be rotated and/or translated in response to a
pr edet er nimage ior eyrespond tonthe oriepatien loé thehguesthd ariekanipte, eacedesdringd t he
filters can be rotated simlarly, so that all three rotational axes are
nodul at edwitA hieferénqee tofFiguwedsal Zitanadn4 ¢ e mectdotdemayeommize providirus édol oop and
inreal-time, as explained with reference to Figure 3. [0042] Al t hough
speci fi ¢ heRjeusrefectihg \Galices 308 rHeB 0w @hsh Ghvingea polwaAihy diter, referred to

as left and right polarizing filters 316 and 318, which correspond to the right and

left eye polarizing filters 312 and 314 of the headwear 302. As such, the right

and left eye polarizing filters 312 and 314 of the headwear 302, together with the

left and right polarizing filters 316 and 318 of the projection devices 304 and 306

are configured to provide a low extinction coefficient within the right eye lens 308

of the headwear 302 for the first image 320, a high extinction coefficient within

the right eye lens 308 of the headwear 302 for the second image 322, and

conversely, a high extinction coefficient within the left eye lens of the headwear

302 for the first image 320, a low extinction coefficient within the left eye lens of
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may be shown in sone drawings and not in others, this is for convenience
only. In accordance with the principles of the invention, the feature(s) of
one drawiwg 2oayo7B®oconbi ned with any or all of the feateceasconoam3o4nf the
ot her draw ngs. The words "including", "conprising", "having", and "wth"
as used herein are to be interpreted broadly and conprehensively and are
not limted to any physical interconnection. Mreover, any enbodi nents

di scl osed herein are not to be interpreted as the only possible

enbodi nents. Rather, nodifications and other enbodi ments are intended to be
i ncl uded mnthln t he scope of the appended clains. ~CLAIMS What |s Clalned
ls: 1. A ﬁéter?&dvq%Fordhhgpﬂeapnﬁ@maggﬁg?e&%maé th%@ye(@egs firebrst ARdt
conpensates for spatial orientation of the guest, the nethod conprising the
st eps of : second imageswrdiang @@mpa}mmoalydhw@@em%wfg eye | enses,

each eye lens having a filter that has a polarizing vector that is

or t hogonaJ0038] t hén opératiomha 3ebysirealatoraide inewisich agieatscopve sponda higick
configured | ow extinction coefficient and an opposingly configured high
extinctioin @oebhic, eintmhg beddesirapis Yageayf the ghdnspioanl zed tetatiass t hr ough
t he ot her | ens; projecting a first and a second i nage on a surface

vi ewabl e &Yer{t%rgbheﬁie gidxereign thBeoll pitch AntRgawhnas provid armh@den@riMiagt or t hat

is orthogonal to a polarlzatlon vector of the second i mage;
experience. However, changing the roll, for example, distorts the image and
makes the image look much less realistic. However, because the track has a
known axis of rotation and translation throughout, plurality of image projecting
device may be set around the track, and their filters may rotate to maintain the
extinction characteristics in the polarized headwear, thus maintaining the realistic
3-D image. Thus, for example, if a roll of 20 degrees occurs at the track level,
the polarizing filters of the image projectors reorient to account for the 20 degree
shift. As the track shifts back to 0 degrees, the image projecting devices shift
their filters accordingly.
[0040] Optionally, in a 3-D simulator experience in which the guests are free
to roam about an area, each guest must be tracked in real time and their
orientation accounted for by the image projecting devices. Guest tracking may
be accomplished in several ways including, but not limited to the following:
Guests may be individually outfitted with a Pohlhausen sensing device; guests
may be observed with one or more video cameras, the images being post-

processed with facial recognition software; or the glasses 302 may be provided

to the guest includes trajectory sensing devices such as accelerometers and/or
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varying the rotational and translational orientation of the guest relative
to the surface viewable by the guest; mai ntai ning a directional
corresporienoa/betyween t he pol ari zi ng vector for the oneCeys2éiengsoand t hat
of the first inmage and the other eye lens and that of the second inmage
during changes in the guest rotational and translational orientation to
reduce distortion in the imges viewed by the guest. 2. The nethod of
claim1l1, further conprising altering an eye point of the first and second
i mges to correspond to the orientation of the guest. 3. The met hod of
claim1l1, wherein maintaining a directional correspondence between the

pol ari zi NV ESEHPT MeEhanigalghiEospeseldesp §yeieats Rivvidedeedbagk o agiRctand t he
ot her eye lens and that of the second i mage conprises rotating a left and
ri ght pol bethzguesinofientation darshdbedpesitien ®f oihelt eye tRpidisr iespBndrace.t he
rotational changes in the orientation of the guest, or rotating the eye

| ens fil t 8tesedsropar filespanehtatont ayocorarmtlad i wifiziofy thisedgaestor whiividual t hr ee
rotational axes are nmaintained. 4. The nethod of claim1l, wherein

proj ect i ngsaalfaxpeticattd ar eedoncesmerecangroupus kapected eavbblir abrglatihely guest
conprises providing an i mage produci ng device having a left and right inmage

pr 0j ect Oruniﬁﬁﬁhoiiémgﬁoﬁ?rtﬁbeébfu%e ﬁl@éFPfd éér’ﬂ%e' @blulaid. r irgatsﬁ@rﬁrvi/ﬂe&éi on
filters novable around a rotational axis. 5. The nethod of claim1,

wherein meyyaba gh@& ;S&‘ﬁldﬂiﬁgegéi Qoest i%%é%ﬂ&%@%@d@%ﬁ%%aﬁ tBﬁ aﬁ%ﬁ” zing

vector for the one eye |[ens and™t hat first 1 mage an e ot her eye

| ens and |thR/'ic}ul%{I thﬁo@%ﬁﬁgp- i mage conprises rotating a right and | eft

pol ari zati on er €’image projectors of the one eye lens and the

ot her STy DlEe e REL LA AR Bh i, Hinfagert 1 moe
viewing device may comprise a direct-view device such as LCD or plasma
display. In this embodiment, the direct-view device is both an image-producing
device and an image-viewing device. The direct-view device may include
strobed orthogonal polarizing filters which are active at the device, that is rotate
to correspond to guest motion, but passive at the user. For example, in this
embodiment, a guest may wear 3D glasses that are known in the art.  The
strobed filters are configured to correspond to the dynamic spatial orientation
(rotational and translational position) of the guests, such that the strobed
polarizing filters are configured to dynamically alter their polarizing axes such
that the aforementioned extinction characteristics are maintained at the
observer’s polarized headwear 302. Each of the strobed filters may be rotatable
around an axis as described with reference to Figure 3. For example, the filters
disposed at the screen can be rotated and/or translated in response to a

predetermined programmed motion profile that the ride is executing, the filters
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6. The nethod of claim11l, wherein varying the rotational and transl ati onal
orientation of the guest relative to the surface viewabl e by the guest
conpri seswoppovi7aiong a track or path with a known ori entrariusegioiossoahi ch t he
track provides varying degrees of roll, pitch and yaw at different
predeterm ned positions. 7. The method of claim1, further conprises
tracking the guests in real-tinme, wherein tracking the guest conprises
provi di ng sensors in communication with the Ieft and right polarizing
filters on the inmage projecting device, wherein the filters are configured
to rotate in response to guest notion. 8. A sYsten1for di spl aying a

st er eoscofAmt Perreifaed sinilgjllese thahell dBraserpiationgl pyes gratmedulaiedentBigi on of

t he guest, the system conpri sing: headwear conprising eye | enses,
each eye lyeafHaodvigtien £anther demmophadoep eolckasedi lagp gt iorrephtine; @s
orthogonal to the other whereby each of the eye | enses has a

cor r esponexpigingd ewthfrefpuerck loovigerset 3.ncti on coeffici ent and an opposi ngly
configured high extinction coefficient to reduce passage of |ight polarized
t o pass tjoodaph WithoodhepetiioSeatures of aariboRgEMPsdithentsnof dey iimentionf i gur ed
to project a first and second i rage on a surface viewable by a guest,

wher ei n t hgyfhe StoviTROSorhaeirawiRgh ahdZidtn verdthishatiod SorfiehlkPgenly.to a
pol ari zi ng vector of the second inage;

In accordance with the principles of the invention, the feature(s) of one drawing
may be combined with any or all of the features in any of the other drawings.
The words “including”, “comprising”, “having”, and “with” as used herein are to be
interpreted broadly and comprehensively and are not limited to any physical
interconnection. Moreover, any embodiments disclosed herein are not to be
interpreted as the only possible embodiments. Rather, modifications and other

embodiments are intended to be included within the scope of the appended

claims.
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a guest path configured to vary the rotational and transl ational
orientation of a guest relative to the surface viewabl e by the guest;
wher ei n awoiznaat7snal correspondence between the pol ari pCmgSe@oteso4f or t he
one eye lens and that of the first inage and the other eye |lens and that of
the second imge during changes in the guest rotational and translational
orientation are nmaintained to reduce distortion in the imges viewed by the
guest. 9. The systemof claim8, wherein the inage producing device is
further configure to alter an eye point of the first and second i nages to
correspond to the orientation of the guest. 10. The system of claim 8§,
further conprising a left and ri ghtcl—gﬂ\é proj ector, each inmage projector
comprising left and right polarization filters novable around a rotational
axis. 11Whphés Slpgmedlssf clai m 8, wherein the i mage producing device is
further configured to rotate the polarization of the first imge and the
second inmage to match the rotational changes in the orientation of the
guest to maintain a directional correspondence between the polarizing
vect or fot. Aheethod feydisplapmganstetdatopit imbge to agjuesthgecandetidmte®t her eye
| end and that of the second image.
for spatial orientation of the guest, the method comprising the steps of:
providing a guest with a device comprising eye lenses, each eye lens
having a filter that has a polarizing vector that is orthogonal to the other whereby
each eye lens has a correspondingly configured low extinction coefficient and an
opposingly configured high extinction coefficient to reduce passage of light
polarized to pass through the other lens;
projecting a first and a second image on a surface viewable by the guest,
wherein the first image has a polarizing vector that is orthogonal to a polarization
vector of the second image;
varying the rotational and translational orientation of the guest relative to
the surface viewable by the guest;
maintaining a directional correspondence between the polarizing vector
for the one eye lens and that of the first image and the other eye lens and that of
the second image during changes in the guest rotational and translational

orientation to reduce distortion in the images viewed by the guest.

2. The method of claim 1, further comprising altering an eye point of the first and

second images to correspond to the orientation of the guest.
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12. The systemof claim8, wherein the each of the left and right

pol arization filters are configured to maintain the directional
corresporienoa/betyween t he pol ari zi ng vector for the oneCeys2éiengsoand t hat
of the first inmage and the other eye lens and that of the second i mage by
rotating the polarization of the one eye |ens and the other eye lens to
mat ch the pol arizing vector direction of the first imge and the polarizing
vector direction of the second inage. 13. The systemof claim8, wherein
the guest path conprises a track or path with a known orientation, in which

the track_provides var |ng degrees of roll, pitch and yaw at dlfferent
pr edet er n¥-nafepeRhed @ﬁglalm f4whergin %@@W’lﬁa@!rﬁiﬁiﬁr@' C‘P"lﬁ?%ﬂ%\de%@mrl sing a

plurality of sensors in comunication with the |eft and ri

ght pol ari zi ng

filters obetimeenithegelagriopeteciardordbgiane, eystienspnd thi of ihe &ssinaas ahf i gur ed
to rotate in response to guest notion. 15. A systemfor displaying a

st er eoscothiemtheragye feos and dieattof dime seqradhntagatcootorisen satabsg Bdeft spdt i al
orientation of a guest, the systemconprising: a direct-view device

vi ewabl e fyhttgotarizaéisi filter disposeaitor & psdjectortstaradspanditd treg@tationpbl ari zi ng

filter proximate the direct-view device;

changes in the orientation of the guest, or rotating the eye lens filters to

correspond to the orientation of the guest, wherein three rotational axes are

maintained.

4. The method of claim 1, wherein projecting a first and a second image on a

surface viewable by the guest comprises providing an image producing device

having a left and right image projector, each image projector comprising left and

right polarization filters movable around a rotational axis.

5. The method of claim 1, wherein maintaining the directional correspondence

between the polarizing vector for the one eye lens and that of the first image and

the other eye lens and that of the second image comprises rotating a right and

left polarization filter of the image projectors of the one eye lens and the other

eye lens to match the polarizing vector direction of the first image and the

polarizing vector direction of the second image.

6. The method of claim 1, wherein varying the rotational and translational

orientation of the guest relative to the surface viewable by the guest comprises
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wherein the at | east one strobe orthogonal polarizing filter is configured
to rotate to correspond to guest rotational and translational orientation
to reducewoizstian7si9on on the i mages viewed by the guest waEMUSZéIOMEH42 hr ough

t hree di nensi onal gl asses. 16. The system of claim 15, wherein the guest
path conprises a track or path with a known orientation, in which the track
provi des varying degrees of roll, pitch and yaw at different predeterm ned

positions. 17. The system of claim 15, further conprising a plurality of
sensors in conmunication with the strobed orthogonal polarizing filters on

the direct-view device, wherein the filters are configured to rotate in
response PEViIRa tasly OrpaAth with a known orientation, in which the'track provides

varying degrees of roll, pitch and yaw at different predetermined positions.

7. The method of claim 1, further comprises tracking the guests in real-time,
wherein tracking the guest comprises providing sensors in communication with
the left and right polarizing filters on the image projecting device, wherein the

filters are configured to rotate in response to guest motion.

8. A system for displaying a stereoscopic image to a guest that compensates for
spatial orientation of the guest, the system comprising:

headwear comprising eye lenses, each eye lens having a filter that has a
polarizing vector that is orthogonal to the other whereby each of the eye lenses
has a correspondingly configured low extinction coefficient and an opposingly
configured high extinction coefficient to reduce passage of light polarized to pass
through the other lens;

an image producing device configured to project a first and second image
on a surface viewable by a guest, wherein the first image has a polarizing vector
that is orthogonal to a polarizing vector of the second image;

a guest path configured to vary the rotational and translational orientation
of a guest relative to the surface viewable by the guest;

wherein a directional correspondence between the polarizing vector for

the one eye lens and that of the first image and the other eye lens and that of the
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second image during changes in the guest rotational and translational orientation

are maintained to reduce distortion in the images viewed by the guest.

9. The system of claim 8, wherein the image producing device is further
configure to alter an eye point of the first and second images to correspond to

the orientation of the guest.

10. The system of claim 8, further comprising a left and right image projector,
each image projector comprising left and right polarization filters movable around

a rotational axis.

11. The system of claim 8, wherein the image producing device is further
configured to rotate the polarization of the first image and the second image to
match the rotational changes in the orientation of the guest to maintain a
directional correspondence between the polarizing vector for the one eye lens

and that of the first image and the other eye lend and that of the second image.

12. The system of claim 8, wherein the each of the left and right polarization
filters are configured to maintain the directional correspondence between the
polarizing vector for the one eye lens and that of the first image and the other

eye lens and that of the second image by rotating the polarization of the one eye
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lens and the other eye lens to match the polarizing vector direction of the first

image and the polarizing vector direction of the second image.

13. The system of claim 8, wherein the guest path comprises a track or path
with a known orientation, in which the track provides varying degrees of roll,

pitch and yaw at different predetermined positions.

14. The system of claim 8, further comprising a plurality of sensors in
communication with the left and right polarizing filters on the image projecting

device, wherein the filters are configured to rotate in response to guest motion.

15. A system for displaying a stereoscopic image to a guest on a path that
compensates for spatial orientation of a guest, the system comprising:

a direct-view device viewable by the guest;

at least one strobed orthogonal polarizing filter proximate the direct-view
device;

wherein the at least one strobe orthogonal polarizing filter is configured to
rotate to correspond to guest rotational and translational orientation to reduce
distortion on the images viewed by the guest when viewed through three

dimensional glasses.
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16. The system of claim 15, wherein the guest path comprises a track or path
with a known orientation, in which the track provides varying degrees of roll,

pitch and yaw at different predetermined positions.

17. The system of claim 15, further comprising a plurality of sensors in
communication with the strobed orthogonal polarizing filters on the direct-view
device, wherein the filters are configured to rotate in response to guest

movement.

26



