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;e3e| xxy| {{b] 6] T|¥r 2 6 NDY ZG- STEREOSCOPI C SYSTEM Fi el d of the Invention
The. present invention relates to stereoscopic systens for dezr?r‘@tyrmng
st ereoscopi c i nages whi ch enabl e view ng of the stereoscopic effect w'thout
view ng, glasses. The invention is preferably applicable in stereoscopic
notion pictures, stereoscogi BV Sl uters. ' The | ' S
al so useful for denonstrat ?ﬁmsgégggg%f%ﬁrmt I on atmﬂﬁﬂm%‘mﬂ\&‘ﬂm

i n museuns; concert and sport centers, stadiunms ,.and athl et} ,

vi deo advertisenents, cars, gane and training systens, etc. Backygsiighd of
the Invention . Systens whi clFitbd afsties daseapien | Mages for separately
viewi ng, thr h paolarized or shutter view ng; glasses, the left and right
stereopair pic ur:§§e5§/nE h&VeRtPnantplright teystofemsaypdct afytems for
respect ideghynstah gy d a ( ...book. Val yus N, A entitled

" St er eoscopy; Photn\cl)ggrgt) rf,olg?jg\ggcrraﬁglgargaeﬁhyv,vmfg?/e\?flég " VIgHsRHW,0fl skusst vo
Publ i shéf&reossdpic xffe pageishoit Viewdhg Nflak Qe use of the polarized or shutter

st ereoscopi c ew ng gl asses, the eyesS of spectators perceive equal |ight
| oad, and a griéat!TNGRBEIN ofs ppeferatiys apabicabiril trﬁrbq@pgbyc@pi%er,#ﬁﬁ%n _
e nain

full -colypk t copi c i e within a wde angle of vision.

pr obl embvm' ﬁﬁeﬁh?%gﬁsoaﬁ' Iozodfi-%ﬁgﬁbst‘ﬂﬂoaqucpﬁwméssi ty to use a great |ight
flux for fil Mher 9heehtidn ¢ a creeen,because up to_70% of the |ight
flux is,absorbed by poll ari ga@isgn%}glgg@tc f??l gemons fatifn’ of stereoscopic

information at exhibitions, in museums, concert and sport centers
?

stadiums and athletic fields, in video advertisements, cars, game and

training systems, etc.

Background of the Invention
. Systems which form stefeoscopiq images for sepérately viewing,
throggh polarized or shutter viewing glasses, the left and right
stereopair pictures by the. left and right eye of a .spectator,.
. respectively, are widely-knpwn (see book by Valyus N.A entitled.
"Stereoscopy: Photography, 'Cinematography, Television".- Moscow,
Iskusstvo Publishers, 1986, 263 pages, il.). |

Owing to use of the polarized or shutter stereoscopic viewing
glasses, the eyes of spectators perceive equal light load, and a great-
number qf spectators can simuitaneously oEservé a 'full-coldred
stereoscopic image within a wide angle of vision.

The main problem with the polarization method is the necessity
to use a great light flux for film projection on a large screen because
up to 70% of the light flux is absorbed by polarization light filters.

| The basic disadvantage of the shutter method is that it causes
tiredness of the eyes due to low-frequency flickering of images, which
may lead to irritation and even disease of eyes when stereoscopic.
Images are being viewed for a long time. To make the flickering

imperceptible,-up to 83 frames must change every second.
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.The basi c di sadvaritage of the shutter nmethod is that it causes tiredness of
the eyes due to | owfrequency flickering of inages, which nmayp¢ &6y 2083
irritation and even di sease of eyes when stereoscopic. imges are .being
viewed for a long tinme. To nmake the flkckering inperceptible, up to 83
frames must chan every second. ,. 42 6 NOQV 2003 2 Generally, in the
syst ems usi ng®Utetthg ‘(jlyaé%%s SYStABReruSaRBerVIEHABE BlS68RT 0Bt WHSTENI ewi ng
stereoseg%tg- i es; eoscqpi ¢ al.asses. this resultjng in various
unfavora Ier?%%f/%?o lgtépégq&gf 1§’$e'c{ns,§1|e3’?flﬂtgat”%’%ﬁ 3%?10“9 dAnEEsS o#h’%luﬁr}bn.

Si mul t anepess C@piici NUGES sOP} | Cﬂ{iscorr’fe@%ﬂiﬁ? (9h owaﬁahspam@gﬁr ?Mé’f each
st ereoscopi c i mage or sinmultaneous separate denonstration o |1{-erent

st er eogupiiel o pmgbsffectseeriabtiopert dittoredinessiof essibhl e. The reason is that

a common stef.eopair inmage is formed on a general stereoscopic screen so
that to be WRIG2BFORFI SOMHUIGPECt APsIRlat cofeeetdms tiled WREEg! known
are st i\ PLOJ i 0 st o W.th highaperture |enticular
stereoi%%?gé}%ég)eeég, g?%hmﬁfgﬁeonsgc%\%lgmln & a‘grsegmé? ARERYS PFEALPS ens

conpr i sk:most ey Pl BIFfeferftoftePt Ok €6hiNImhes GANPEVEA ]| §fdctandrd i ght
picture qf the stereopair at different angles onto a-stereoscreen.

| ent i cdrfeasyinse of her trasdas imthatittoranimost Hecospali tmpgesenfatmed af t he
i mge gn t@e shergoscreen. as_ an auto- tereogéarn,vvhi h is registered in
e’ p

the scrieeh Bi&ne S HHEOC6RE! St $CH%e8m \PertfitdalO pBfari eV edr byadilar 0§t thes) . .

The | enfpeGhdrs' 25LRE siaﬁé"PHﬁ'%-_Ed in front of the auto-stereografi for
vi ewi ng stereoscopic i mages. The images on the screen are focused by the

| enticul ar r&sdely tkmewxui ent ngtereostapid eﬂidjﬁ&ti@fn SSiseeiisverithviheghng t he
left and right images by the l-eft and right, eyes of spectators,
r espectdPAEtYTe TRELICEIRT SHEBPO FERRI6r S srRaTSssitoWhishoniodute wing glesseual ity

St er.eoscopi,c, i mages

of the \ie St .G | il e observatiaon pf c

W t houta\{—\?i gg\ngcrllg gi?i’gg&?‘g Jfr(g@ (?%:soeﬁgoff%rbﬁoe‘pf&gcé?és&frhé’ﬁoﬂ ?ﬁtdﬂ_éhh%ﬁ ew ng
gl assesombined defORAPirEghiMBaEEu R S ff OhEBHePBop IR Rk 2PEFOfert Uin@EOs NONI tOF
or a stereoscreen as a stereogram (stereopair) consisting of two

par al | Hateat d Stefeofgeni gk ilpatisslipi castess pfotidessaare abjteotatic n the

f f tral projecti th descent centers, ted b
ot or aist BERATIRIC” P8t R AP CBECHR CITRRER cor) GhE CHAreRESTREA | LA ahd 11 ght

ster ﬁgl;%i%iztgﬁf’!éﬁ?%gtfg-ﬁga?@ilég%fcﬂgg@stl})feH""Pn RhQl 86V Ahndl H@re&ﬁsi@lw' es (in

from vertip'al parallel or radial strips). The lenticular raster is mounted
in front of the auto-stereograra for viewing stereoscopic ir'nages..

The images on the screen are focused by the lenticular raster to
a viewing room at regions of selectively viewing the left and right
images by the left and right eyes of spectators, respectively.
| The lenticular raster stereoscopy prov-id.es' thebest quality of the
viewed stereoscopic image, while observation of stereoscopic images
without viewing glasses is more comfortable for eyes than through
viewing glasses. The stereoscopic images are formed on the plane of a
video monitor or a stereoscreen as a stereogram (stereopair)
consisting of two parallax-mated left and right images (pictures of the
same object) in the form of two central projections with descent
centers, separated by a lateral baseline. In the stereoscopic projection

systems the left and right stereopair pictures are projected by two

projectors at different angles (in the horizontal plane) of axes of
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. ,. ~ S ~0v 200 3 projection onto an external visualization lenticular

raster screen of a translucent (rear-projection) or reflectingg NOV 2003
(front-projection) type. The projected left and right pictures of -the
stereopair inmage are registered in the3screen plane as an auto-stereogram

with the aid.of the lenticular r ; LGal. 1 enses
(with Bé%ﬁcﬁb n oornhrwpa&inaﬂi%r&’r‘?\}e¥%@%?‘I’Zlafé%mgggg)égYﬁ{J:rS?gétre%%)%é}gergsf %par al | ax
ste_reoglraq,gq,)mgﬁpr(@@@tn r@jé&%ﬁ) eJretle it eriagy( fami rp mjec bi do)etypghThand | ef t
regi stered i mages of the stereopair are split up into narrow vertical

stri psprdjesedsieft pmdariglitnpestuacecd fsbhe sheraapadr tiorags @rpreistadsdi on. The
nunber of |enses on the screen raster nust be tg_le sa({re @}ti}e nurrBaer of
strip paithe SCTRENIPIGRE 3% SMeBPEI 1SIETTIHLAT of HInEY Oﬁfi UrEY P T

proj ected hy s.to0_the spe L.S f t i he .l efti1d.mage),
while {RESe {’F rgt%?l Bél (VC?P %[C%E ?f‘gh? ef)i 1(:eltnzére g) %,(r?te}{ rorj}éégétyeg?bgléflﬁéwsarre
lenses coh@etpent | ABhgeyY8xésP ViAQWol MR rebghimismagedral Rnoblsees: ogtamsuch

|l enticular raster stereoscopic systens include | ow optical efficiency of
the | emtpcedeart a asgesteand stoneogfamnnbribdph tdssright ardhbelt regjesesden the

viewer' s eyes shjft fromthe centers of. stereo aspect.s_of .t.he W d

st er eosBGBIcE ?Er}&bé.“?ﬁ%"%’év@?e &R r‘i’%ﬁB.Z% ’bﬁr§88’n§8f{lcégdégc?.sbﬁﬁ%ﬂéﬁer esone
mot | Onls?ﬁg).shﬂedliE&r‘?gcé&]esoh?ﬁ‘g%'te SREPRAdeY fn WuRloRES YR AT he Wil b ok Mot

st ereoscopic i mage appears to be far fromideal. This is explained by the
fact thahses Wrdttheofcoa@h rissdromwstedentisd shemesmsl the theberhef sitzip of the
eyes basis (di stance between_ eye pupj | s%, whi | or nore cent,i meter

e at
di spl agenent Taeerightrslegeppain strips (odnths de fPMé§\é§érréaB"Qﬂ§G§%§ Wsenti al

reducti.on in brightnes f thed e NLe J; R espposi tion
or | ea\}égs?%égetg?e%%‘fcstlaﬁgr &t gﬁfégg%oé:{é 2? ectltg'e ggﬁog{.‘ﬁ%ﬁéqg?glgct

fixati %fpé-ntig@ (Gremey 'r%tﬁ%ictthe@) ek Afrioyected bhethe simr kemaas. wvehe f or
several m nutés causes disconfort: uneasiness, fast tiredness; because the
vi ener righteiype(tioedidw tdiet righttiiondgs)s and continuously seek the best visual

aspect (center of the vision area) for clear vision of th er Gopi C
effect. ~ Brofhemeowpdthy Sl’ér‘f@vxﬁ"éié"‘@fe"ra%%%ﬁb‘?r@oss)?&péfrssyfsg?El%rlggglglggg
mul ti- ct er .| I e far ; ct GHWP! nSnkG i f@rcosai ¢
of uni tal%gfer%#?é&lof egﬁggegloéﬁ};i ?’?. n%llgersTI t|1c 1&& f%res?gﬁo_t h i pnhgri zlont al and
verticaripatiédsof Gaewedpindigeg twhaucihessiivwepb retye sofshifts foemathehe
obj ect along the common base |line. Every unit imge of theeﬁﬁé)ect%r amis
pr oducecendpreenft starepr vypaatisonf thomiawsidseiedeassep b M3RS) NNt er s

| ocated in t.he plane in front_ of { T : thpli@

st er eop%’f?%“ﬁpf’)gf' 0‘8"3cﬂ{ﬂ’g@rgo?’rq"‘bsret&agﬁ'elt%g\?mmn%q%?&?%gg%tee%gg%%pi c.i rerage

Wi th t hge2d n0felk@iitvieCyl Abn 25da8" SwhHBdteDist étey sob pit dwiagy appeaastter
stereoscopi c i mages fromdifferent positions of apgl{ opri at,ﬁ Vi SLon aspects
at | at ebel fadi fpimcitent Dhisspecxplormsd PyetBerfass Biztad HHALR nDhi@ Yy pe

ith herical | [ h LDbili f - alyl j£W ng. of
ne. aspBNGRARTSandBRsT hme A S sEEr <& e brs pilf T80 Sp el 20, ©

free |a i {1 SPEGHALONS 1Wic B Nmohe e SiiBrkteecddp)aes ewhest t he
spect at ég{‘ggﬁgg%%ﬁ}s&ﬂlhiﬁs%?feogco_pioc i mge. The 'screen further exhjbits

the incegasedlampveaal tipowentass ofnhasedanaashcabsesr astattisbrednstiRdyithg a
| i near structure of |ens, arrangerreg%: .~ The basic_di,ssadvant 9911?& ?r
i 0

aspect gPaIENtALsE a6t they AMEEF P19 % df & ©rYiaet Sclgq{ég-?.'se. a3y _
O O SIS0 h S OHRL LUkl s0 P00 B 18114 skEPTREMALTIE SlanbapcoD!

i mages of 'stereo aspects) on a carrier (photographic film
reproduglsi gry -viTier'y §ubition Relathai walthandistonnandasaleyemofibengeveral
encountered in recording, replication and view ng{, %I hi gh %ual i tytﬁmd hi gh
resol ut inimurrebt cplieas pdcscd s LNEasHTes§eobmttr itér HNySs, because” tie

viewer is compelled to sit motionless and continuously seek the best
visual aspect (center of the vision area) for clear vision of the

stereoscopic effect.



. Main drawback' of all conventional stereoscopic screens with a lenticular
raster is the inpossibility of denonstrating the stereoscopic @ gedms gt hin
a wde field of view since the screen cannot be made sufficiently. -w de
and/or with a curved surface, while the useful selective vision area is
extrenely spal|l. For spectators.sitti

h : h
depth of st Bf@FRoBFe ISHEFRSGOP1G; ssth??‘é‘geﬁ{%;ﬂerﬁ?ﬁ%ﬁg;i Errgﬁltz(riﬁeeg\’}vaﬁdg t he
di stal eﬁ%roifm§ gciﬁcgtfg%rﬁ?%ff 5?%&9{];&%5 % n%p M 2 W0 M &s d ke oS pagie Of

stereo%%opl c e ear vision to a small nunber {up to 10) of

predet ermsﬁﬂk-a@peﬁwe&ﬂ@nr QW agesi omhiatheakiffeyi \beethr iise htogizo stadn and
disconfort. In all of the conventional stereoscopic systepns, either with or
Wi t houveviieal mprgliags esorreappngd iBgald SNGEISEFIVSr POPREY RloVsS1P8c At 88 ust in

the center of the viewing roomcan seg_the hi. i pktk.an I

pr o] _ecPi%d)?'\Ct_f Fb%“%ft_gﬁéiﬂfﬁg‘rqrbglasgﬁr‘%‘?' Eyeﬁgan&g%m%ggopﬁt?igna gng \%n?éx_g field
of view Jhfuddy it AiflaPipddbEdoTroh & HisgleecaBTOE s jecriai | mage
or a nmul tf pl e-aspect | mage dt One obj ect on a commpn St ereoscreen.

Ther ef @r@tedid 16 Gatiedpasshdlpéahe iprfroindeoftole ders.on of optical distortions in

st ereoscopic i mages and optimal dynam c reqgistratjon of selecti | Sion
areas of lto hd be @?re@g@%icbfp mﬁ@&leyﬁ%ﬁfﬁpaa ||.P‘f?&d“e%é‘wf%ﬁé’é?é‘{%??ye

as wel |
as to provide simul tapeous col. | eryat ion of E@hr Ph&teyses or
vi deo ﬁr’f’)&r‘%grﬁtvi%ﬁ i) ?%egﬁéﬁﬁlégﬁ%%?s&gﬁl éxgoéﬁ%or?qs%{%g%‘?&énqm in the art
are . prygj CatbiiHQyS&Fr\ﬁQ%HﬂEi EhEYELRBE WetBoscodpitt iimgars Scomedifferent form
of a single large lens. The stereoscopic systens conprise one or rm{_e
st er eo-gaysijieatsoraf fayrp sipmiik tearreiciishy appof tct #tng aseradr AisplageBpat r of nages
fromdifferent projection aspects and view ng_every,,prQqj Relglle gi ven
spect atsPrecattqife 'Elﬁﬁes%eﬁé. OfdA i HINRE G H?B_ﬁgﬁw{t eS?’gﬁﬁdg& lae?%esf
stereosalGilest Pee r?¥§si‘%riﬁt§1 06 S e nidt #Wlel 8GERAngl IO thenuspgergramans
whi ch driaw mages of ~output” pupils of all projection lenses in s ac? in
front dimagdérsinesspsayprens ((isidmsipeints sasdisplstement oyt Eréaragd .
Spectators may view the sterepscopic, i.mages fromdjffere S pects
at the maton ofespeiataey ividhop tBﬁi %1%9§t%erﬂt9ﬁ§|"|ﬁ;e‘%}i‘%ﬁi‘ed%@g‘gﬁtg t he
stereo screen.and, optimal Qrightn f Hh | evwed rat&f SORAHIbit¥agRE When
spect atacﬁprcﬁasc&eécéggr %@tepggbggétﬁ§%§'nt%$§ é(; Stereoscopi c vi si on aspects.
A probl e wh i &y tdygc s plosidr ast bempadudt worh ithettistanglczeehs vii@vinigna: -
proportion to the inclination-of the projection axis to the plane of

linear structure of lens arrangement.

The basic disadvantage of aspectgrams at- shooting and
replication of films is the necessity of recording redundant information
(for shoo_tin'g and reproducing stereoscopic images with plurality of
stereo aspects) on a carrier (photographic film, reproduction). This
results in technical and economical problems encountered in recording,
replication and viewing of high quality and high resolution multiple-
aspect images free of geometric errors. '

Main drawback of all conventional stereoscopic screens with a
lenticular raster is the impossibility of demonstrating the stereoscopic
images within a wide field of view since the screen cannot be made
sufficiently wide and/or with a curved surface, while the useful
selective vision area is extremely small. For spectators sitting near the
end of the screen, the depth of stereoscopic images is distorted from

the proximal end towards the distal end of the screen. Restriction of



, 2 s i~0Y 2o0ai'6 stereoscreen, and geonetrical error in the stereoscopic
picture when it is viewed at an angle to the central optical @88 3903t he
stereoscreen |lens. Mst closely approaching the present invention-by the
achi eved technical result is a stereosgopic systemwith a mrror spherical

proj ectign e reen_in_the formof |arge concave spherical ,or parabolic
mrror Fth‘grhseﬁs"‘té(’a‘r%gz_tc? g_?ﬁc%%(i gﬁfeccénﬁfelagegxsgﬂgt& anﬂpéﬁsflém’cf’-rpﬁ‘b? dCors for
Si mul t AR08 It cBEO G I aSEYEIA( n SR INS I LS el el {#hallon

projection aspects and sinultaneously viewng . e cﬁ projection by a given
spect atddscomifpferent stereo-projectors may sinultaneously project the same

or differen stfre scopi c i mages. The beans reflected fromthe
m rror-sphetificat!l efetfoKameantappak SEEEeapcRRdc coystedsdeitdesomith gent beans

whi ch i .Of i fall j i I i i
front of RbToRERife SUEaReh, BHEY o ool bl €€ b EatfEs Formbefifst) mges
of the jhefife RWRItkS Jfom@rﬂje%h;gngobhﬁclaﬂfseé%geﬁigw%def?ﬁmkf&aé&ﬂrap poi nts

in space where the left eyes ol spectators are | ocated, e 1 nages of the
| ens pupiojection fresj eft g agmictei cril gétr oir ey esa xinst mbee s olvai enl, anespand i vel y,

i n poi 5, i n ce re the right eyes are |ocated. To, nake the :
stelroeo[}iﬁslgj g‘?ieave%ssilﬁppé?t%tteﬁe He r?lfﬁ\‘at?%sogtat BEN@let FAMBTOeac

pr oj ectg is it . int r.a : i ght - spl 1 4it:i.ng systens.
uery. SoaT ihadd 'or B YR s PN Nntdes  BF 0B8R, ddiblf- 84°'d

st er eoswmemon btereosopd et e Thergko @, it tis ipegdssible thepIvadeOgs ArBctidY | e, the
projection center of the beamw || be shifted relative to the projection
cent er &ff amtécabtdistoréans. in nstergascopic hanageeeand nophienaludd ymamiam r egi on
ever will be gollected separately fromthe other beans, j.e. it wll
be f)c/)c%ggglgtﬁflhtor{’e Qb 8RIFCEH S ¥ 8Pat@%ﬁﬁeé’rﬂ deyi RFFYSOMRIC | BREEEY ri ght
| mage qhdiVikusl By FORAkVePY ¢ &Ht4edr SRECHALPTas Thepkbolte Sﬁhi&ﬁ&fwoéysteﬁs
may be sem -trarsparent mrrors, miltiplying pri SPfB and ot her opt1 cal

syst ens.olleativbepbetregtlion stfemeotipmojpictuoes pai reideoup b graneguaditit o t he

nunber rffgff ster eoscogi c i mage vision aspects viewed by the respective nunber
of spet'GSFEEE conteldiy oy RMAOFhAECHRHEf it of the stereoscopic projections

through a | anhbe ah BAECER: Afre0hrdicoN6aY St fdd¥hogid LhedloWIPAICE

vi sual fatigue caused by the tact that such stereo?copl proj ections adj ust
the spdehaicalas seceonmimdahe ofored fof assangle Ryrgechanser Jaacst siteadisopic
(convergence of eye axes). The stereoscopic screens exhibit maxi mum opti cal
power #NEtPTSVEAERIPEE nANCoPri AT ep it ANER TP ot anse foF e braessstbpi c

i mages Wt bili of: optical correctjon of..eptical paraneters of each

st er eoﬁgoﬂgfﬁggefé%erﬂés?tc '5P BB e MORECH trr?énnélrf? rengppl’_é&ie Z}O%taesrp&‘}éf:r een is
the strdnd Viewdhpoev ey tp10je0Q60habyr a Sghas tsp@etwrafatvmt Qahtle tYingl on
areas, which results in'diSconfort and fast {iredness even after few

m nut edayimg: peessd sperawglor thestlebticsilar i stereosicoetmsstlendrapnseant | y

seeki ng. t he Qest dasgg]ct g%ent er of the visjon area) ﬁo that .to clearly see
the st dPEHSE8pRBAeFPUSEe S G \F OO STRENT nReHIF o TR drawyimages 86 ect of
the presgipfuti TS 0B £t Q1P gvb}ﬂ&tmt CEROSCOM CsFYSL e f f o £OTHOr kRLI Y

vi ewi ng, W thout” view ng gl asses, a stereoscopic I nmage on conventional,

wi de- f arteat o sowet emafior aisionviasead icfasteaeoscopéndmagssoh $péonas orhemay
stereoscopic effect to be seen from agy angl e at displ acenent  of '

spect atUe¥ thRStAES s qQRiSnImages S5am dpifeueRicat e opRrAREFES AY th8eS3Ment i on
i's thaty;p.Stereo-projection systemensures dynam c optical registration of
each predeterm ned vision area of projection of the left stereopair inmage
with .the | efTheeyfefiftsa &f VERisSPOEéRm®r .indid@ Wimip0e adedgal bhe thieght
stereopair .image with the right eye of the spectator. To provide visual
conf or tStRoE0 § ¢ ep aadatopt smak untighewe s rodft theisvisived siteneapetrs iavages
performed by th stem conti nuousl si,mul t apeously . and i ndependently for
Bvery SHOERRTCtATeraueD i Belorg 2o b RET AR 5P LR SR SRR he

spect atypp Rk, any poi nt of the stereoscopic inage view ng sector.

A problem with this system is the reduction in the angle of view

in proportion to the inclination of the projection axis to the plane of



2 6 NOV 200 s' The ‘above technical result is attained in a steregscopic
system for view ng stereogramimages W thout view ng gl asses,g@aov i208ng an
apparatus with- a visualization stereo screen for formng separately

local i zed screen i mages of stereopairsg The stereoscopic system conprises,

on the stereoscreen, a%é_atemfor 0 tlcak}ly segarati.ng t he Ief%3 or, right
screenS§eTBQECHTEoatd B AHBE Ui AFh&ET Q% 87 dBFaTtEroP BEPRIG PIRINYE WBER i ngl e
st er e;.As f Vi e e .l 0 i ght €nfl BSPEEL f one
gi ver Shaeeeed At AP, B A0 ceftalCh Al BT or ARRRR SRakeeR | ok
the clbnsed systemfromthe nost pertinent prior art conprises the
apparatus for formng stereoscopic inmages nmade as a stereo-projection
system vvithl\/bpqteﬁhi'm%aapv@m@nnﬂ thequeseah, ingensiaratystbyeadfiesed, or a

concav her | cal qr E)arabo | C Sstereoscreen Th? projection s stem1

conpr i et Calnferlos ISt &7 Sbirasieorars SSatl TR AurBL 81 BREERlor s so
t hat tp:wcm@nnym%se? & S LA I r80UGE [0 Ehgo% &' spheshegt Aors.
Projection | enses of eac% st er eo- proj ect or arg adapted to"be displaced in

paral | phravdlict heirgé £r ebhscsaBostbpic | eypstem acempetsdsehne spamwreo t hat
the screen image of one, stereogpair projected by |lenses of each | .
st er eoSAT§PeBFRIeGtors odasedimplisne e HyeoBEII66H B ARV eAlecteF ®RPiTewi ng

t he st opi C_ i e h ne. pr.edet | ned_ spect atar.

st or ool BRBFctioon LEFitc BhgHRER R R Bt S naRRC S B Rane BNy cHetgar or s

whi ch gagh goryieetRh $9PAr ghvalny sheceAdt. PRiffePénPisPé AL Ipdjé &vTeSmaky t he
stereo-projectors for separately displacing the lenses in parallel wth the
st er eosnnegranienutshse piioj ect itbe sfme eap sltiffereon soéreme qriedbnages.nddiest er eo
aspect,. with estgegjgtfive yes ,of a' predeterim ned spectat ?r. To,this end,
the syBEBMSCLL?Lk fop mdheomirsay- spARRICH SAETRTHHER S Tn IBFUTHE 3Gcat i on

coor di B@Il%%teﬁftot *&%n‘%?geﬁf BRAGHs SPREHU0E w Eﬂn%leyeoi* ‘Buttpﬁtﬁ]@ﬁi% gspect

for viewng the stereopdir screen I nmage by this”spectato € sensor is
connechHdptojddteoaulenseti in Gpaceciorfrand aflagheedtd e qgpeneeat @ nconsioam
signals which are provided to the_automatic corrector,. In accaordance with
cl ai m 2reamhefsiterepseopiccingsesin kmages 9bihe lpas Awnids for PLAigFHMEeri zed

by a d’?ﬂqgftogmtageeslx%rt-}ts%couel ?5Cer1taescf h po{ntg 16n S cgo\ghere the left eyes
of - speétators are located, while images of the lens pupils for
projeéting the right images must be located, respectively, in points in
space where the ri-ght eyes are.-located. To make the stereo-projector
design simpler, the beam of rays at the output of ea_.ch.projecti'o'n lens
is split into several beams by light-splitting systems. Every separate
beam of rays will draw, on the mirror-spherical stereoscreen, the
complete image of its part of the stereogram, while the projection-
center of the beam will be shifted relative to the projection center of
the other beams. In front of the screen in the 'auditoriu,m region every
beam will be collected separately from the other beams, i.e. it will be
focused by the screen on a separate area for viewing one, left or right,
image of the stereopair by a given spectator. The light-splitting
systems may be semi-transparent mirrors, mﬁltip‘lying prisms and other
optical systems. A number of split steréo-projection pairs should be
equal to the number of stereoscopic image vision aspects viewed by

the respective number of spectators.



9 stereoscreen, The screen is a translucent screen with three parall el
| ayers of lenticular rasters, each raster |ayer being forned bg sWrMal
| enses. All lenses in the raster |ayers are |ocated so that ev IBy‘ hree
positive | enses, one fromeach raster 7layer, are on 'a common optical axis,
as in the strygt yr, f,- t.ral ght-draw ng l.en vvitp_éthelinar.

D . enef : S th . :
magni fi cati on ra?br gegﬁug tt%g g#\%}?s‘%&lﬂ% Oﬁodgfﬁ&}& rod8 & ?gngfzu{anre

proj ect iseBed£RICOn & ConehvE OhidridroOlgtn A A SCtE AN OSRENA PG L S AAIG €en

in a common plane which is parallel to thé plane of stereo%creen and

spaced byoithehfrodcthen suoht hbereos cmpivi pegjeshirms adjastsithg byettetor's

st ereoscreen of ev.ern%/ ggereoaggl;r screen inmage to points of stereo aspects
Relaiter

for cl ePFYMMadEhis CYSi EOBY $ BN AR SEAKE (Camveneense. ofye

spect at Qo3 € S0 j l.ane of these stereo aspects,
t hat isqgt(:%?i i 'St ;gr{lglée ?cod:élt%h(g!:g%?ﬁesggege}ﬂggﬁh??%x@ﬁ'gmdiogttbcréepp%‘?ﬁ ¢ screen
to the pranédefomiimpltoptiphl $a@bnilers Xf tPE QlieGdd0B:d RRTRS ,iEqrmi%é%n' fying
the projection of a single stereoscopic inage (viewed by a 8| ven spect ator)
on the ¥idhedddilitrnofeaqitipal rcofrecheopr of eopitosell epaamétersonifecdah to a
separ atg %;:t uat.or. for separate automatic correction of these pair of |enses
i ndepen & qcﬁ)paflfdmat&fe other pairs of the | enses. To provide sinultaneous
view ng of dif fief&QBt ppdBIARSGIRY CtHMBEGTor LIS é)rri?hfecsttlsf)&?f&'r%teﬁmim%e
conprise two or nore separate stereo-projectors tor sinultaneous” parall el
proj ect st coffizafibar efittfeukpestateets plositdoacogiagiverageshedNitith GRERDN
stereoscreen. This enbodi nent of the stereoscopic system provides the

possi bi Whighoresyltsinadisppmeenti andafass tiredness ewienhaftersfewenigiteses) of
di fferent, CQRi.¢. i mages . .gn a.conmmon Vi sual izati on screen by different
spect at ?)?ns %gggpiosgor%gg%eoor{dﬁlﬁﬁta?es_isbﬁ”bg &agtio Tﬁ%@h ‘iﬁnsﬁﬁ&ltyaf%%/]%m(gat any
posi ti opherbé¥tSRb RESITRBEnEr DiFet BOaES AT st Wt §4 rkhtalﬁetosec%ﬁ’flgogee the
stereoscopi c inmage projection) may anmount to’nore than thousand people. The
| ent i cuBt@reossoic ffeetn, providing central projection by each pair of
stereo-projectors (every projection axis is directed perpendicular to the
st ereoscreen pl ane), 2 6 NOV 2009 to allows the stereoscopic inmges to be
viewed within a w de agg},ﬁnf;rj/io_wwﬁge??i%th t he sane opti cal
paranmeters, to ensure visual confort to all spectators irrespective of
their. positi®h isna lprimiasyonbject o6f the gaesefanias eitidn cl@i prdvideha
stereoscopic systemis characterized in that the stereoscreen is a mrror

| enti cul $CTEA8ERPIG &Y Heein Spr cermEoBiadly Wiewingpwishaut ofiewdngsglagessi n t he

form of ,s i 1.Ck Ol enses havin mrror.coagting.at the rear side. In
anot her aeﬁgglrl(ﬁsgér?éﬂt ﬁ@a %t i e§8“¥?8ﬁ88§& e@h‘%’?ﬁﬁ@e?”&ﬁi B Mde by
corner wisualizattbhesdreess, |Whisly atdwsli tHRNEt éXle olsR8 pPé UTEOSC B! BeSYdEM W th
a cat's-eye stereoscreen, every pair_of projection |enses (for magnifying
proj ect U8 &Y eAaletadr dispdeeempnt o1 srestadocs.oser to the head of a

pr edet er m ned,spect.ator.., These | enses are directed.at the stereascreen for
reflecting, g.'yhef ealgtteercél&g?géﬁs,‘ﬁtqh%r‘”‘&ﬁtd bYe‘?@é’ﬁéﬁ‘Pgi QENPERIOS By by
the | enshaf at HiRrebohfojeico Pl ysemhend: deq & 1 gp sk SrigReGf ator,
and the left ster eo’%a?lr ci naggypr 0] ect edrte%y ?lﬁaelrnllgnh)t tg%lﬁt ﬁéeg]ltsg%lgﬁdgf of the
head toethb petdeteraniakedt vésipectretaornf Boojesitivht afeths! hefyvi evdregpdif f er ent
st ereoscopi C | efl o&. t he common screen by a great nunber of spectators,
each i nb‘?‘\?igﬂuglr‘rts}gé' £ ottt #3%5 @dt & oiViean§Rectad0s; mndapl yisdppantrad ofetht i ve to

the ste o : e f.dts: spe t Thi s odi pent _of . t he
ster eosgg%?cggﬁtoz)%%?@\% egﬂtt etﬂﬁozlsﬁ%ﬁi F%?yoof;]lhgig%elc?gﬁoergu c8ﬁ§8‘r‘{£b| e
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common screen by different spectators fromrespective vision areas at
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iti i SpJ 1 f th t at it hi h t or. of i ti
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St er eosaog‘ncac_%af@ﬁnafvvhtehsga&ia&p@yeatmaﬁzobenﬁe%f%e @ié.r%\efls%%igbi%% ation

of stereoscopic inmages within w de and &ven panoram c angles of view up to
90. Thevaewommtsiectenrrector for registering selective vision areas of the
| eft and right stereopair inages wth



2 6 NOV 2009 mredpective eyes of the spectators may provide confortable
viewi ng of the stereoscopic effect -at any displacenent of the)ppapt at9r' s
head (back and forth, leftward and rightward, up and down) within the

vi si on sector of stereoscopic inages, fghe |ens pairs being appropriately
di spl aced through the automatic correction. én accordance wth claim4,,

the stereosddfi @Dy EeGhricahAeaulbris zatt 2imed Hal 8t HEETEOSFRBET rYShHe Por
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a point in space which symetrical to the respective eye of the spectator.
The axlecafizethi scspemetimages thke saeﬁewspa)fs.cufhat it er &xF s Aams Cs cYYSAM r 1 or .
In this event, the output Qu il of the lens,, the spegtator's eye and the
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sane phkape sy:myet r I S; odj opi
provi dégﬂa glgnp%g]ﬁzes%%rne-ggf %rﬁgggt elr)gggébarcgqfentpgggégﬁnggl%g Of?ﬁ:fbéuﬁ)%ﬁﬂ ares on
the screepeéfively, sPW kiSel dtleddbNedpeut oo rt Vi veitngr BoSidree ¢ftbey anght he

out put pupil of any projection lens. Therefore, the systemis useful for
denonsteyas ireapettistedy.cof cupi givemgescart anyl kg tcmbainag par icdutedhniaad nati on
of the stereoscreep. ,In. accordance,with,claimb5,. the,stereqscopi.c. system as
set T oRERYIFSaPEReSSHEUR et PRI TS ORAFRCIGT F08 M WrBeryReTY

St er eog @t €£HOTc FRPPIse$CEh& Qg?srafusstf%tr' PHRMYn P’ Pidebsefpie! ghepees (one
telelens for projecting the le I mage, and the other for projecting the

ri ght imadge) aéthe astephd-prpljettiong system nmadeh bya nmilenoticudar priaster

el ements. The light-splitting systemis arranged after, tre tel el enses for
spl i tt iSAGT PRSETE €Ps &)Tett@d SHEPRM LA Pupi I GV & FBerical Qr PRd AhY

directi ne i ils..Qf  w.de- e or I i .

pr oj ectspgﬂé$§?{§§§fgbgnggﬁr#%}:?ﬁg gi%t%%%gﬁﬁg?s Se.raeélﬁgﬁg}gr%frg%te#g%s on the
ster eOS;crroge@t-orEh@qhwhé-asahtﬂsdrnef%lp%em&sam thhe t6ofy dne aphanedr 6f | enses
for magnifying the inages on the screen are connected to an 2 6 NO V 2003
12 act saereopiirshequat deatthe oomteen @f fsprecseisasat Brgjegtspl deinsgst A€ | enses
in parallel with the, plane of the stereqscr,een so,that to,reqiste :

br edet ARSI ScPe0i SRt AR Efel Cds dorbipaspet reUsE R BOHE iy o
enbodi ngBte Odcrlell®. STRE QRASODIaG e ST BUPIONbEES sAt BAIRELE iaSkeaniMbgt he
stereo-projection systemfor formng a plurality of stereopairs viewed

si mul t anfecarsd ystmreapplinr projeeted bdyedeasessodt eackonteneospeopadoredn. This

sinmplification is provided owing to the replacenent of a plurality.of
sophi stfiogased BY etoSHATSOSETr R 1oy 2RheSREHipfeF e ¥iam dre S5FEj&ASC%PACI enses

ophi stiassed 8y citos (A . . ,
sccor adME G, 0 9i¢ Y REERALAARATEL TED S ER BRALUBIII St | ¢ e

the appadmpuksefsOhngemeImatiRgc6FRIR0SCANIC dcragesrs vidcioaid aonrddied
l enticular raster stereoscreen for formng several auto-stereograns of
st er eopsiparatelyes o Fachopira ofr peejefinder e est of ddisaist &T & -PAPI§CHEN by a

| arge nunber of spectatpors, the raster. must.: I I j

spheri c%r Pemately digp, cépr%otg'!e ?ﬂse&flﬁearﬁ@%l t@ﬂwﬁ{%gg&f@%@éhﬁgp rast er
St er eosfeLQYire & 8ACHE T e@fisfirAei dTRFC oher PREd SerthinednsIarssdi @ppeypewvihreen of
the nonitor are directionally illum nated. In another enbodi mnent of the

moni t orresphetientdyesl af a asteéetaimintesd spectaoar ebn thistidetheisygten ens

raster cells,optically isol Et ed from eacB other. In bootsth @érrboq_i rregtos of the
noni t or SOBPEFSES | §ht S £ Fm aRPRTHfenf et TR HQR ¢t Xcr Bt i'REAE ST one
stereopal L .45 f1QcL e,V iaSi.aN fQr lefd tQ¥Csfred GLVEEY
spect at gé{sn\‘/\%ﬁtgg;br?eg?%%{g 8? et%ﬁg ??gﬁ%tio?mbegggfvet (;etsan% srfereo%air is
focusedfor e@speihf Vil steredpudr Weseen anegefloy thie spieghiteyeThk &éms same
spectator. Another stereopair is simlarly focused gy | enses of anot her
raster foorconeegteg bhp aifct Myt ogpidCatcOT TR abitd AR 2RE &% ebP adF8Ef3tero
provi de_si mul.t aneous, c.onti nuous, .au i € i.nde regi stration of
each ra&P8 Tk f’ﬁ“ta;#% V_%*&ché‘eﬁr%tpéf’gb%%% gg?ﬁ%egga?g%lﬁggcdgggp?ﬁitog'rafster, t he
noni tor is pyRVides d4inlcl #0t RIS CtEOIFteedOicd il &Y stRinfcisnget fages of
the stereogram stereopairs relative to the raster lenses. To this end, the
systemin claim 1 is characterized by a design of the lenticular raster



2 6 KQa 2003 13 coénprises a sensor for separately deternining ttzeajagtéﬁ
| ocati on coordi nates of the eyes of each .spectator, The sensor 4

connected to the automatic corrector and adapted to generate control
signals which are provided to the auto®atic corrector for sinultaneously
and se i T4 09 e el tQ- r i n, t he

ot er coney AavofeS T TRPar N 1F1 TR Bl Bt rBhEy SREY e EC R 0

st er eoappiscofdsheicudlr trhst etis,ewadhstﬁteeaqge'r G di RO rife PBYI Ephédical. -
registered by the lenticular raster with the eyes of a given spectator at
his di dppakemiit lerres ianthrlirester diyetse ase closadedpia thpstemny ohices t he
conti nuoous{_i)(,.c}ear Vi Si or}. of the stereos&?}pi c effect b%/ every spect gtor and
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di spl acenent on the screen of different” screen stereopalr ymages? or

regi st enagmifstatien sapectgual tdi bhérenilsteugopaipupilsvdfhpahe eyeshof
appropriate spectators, Every spectator can see, on the common screen of
the nmoMiredect1ant ullenses ecatest siedoséopi cthnrghprohedtnonyi dehindontlent s,

while t other spectators are sinultaneously viewing,. apother stereo

i mages.S??ﬁeoa%&??aaﬁ%eawf:fjﬂ“gpBi %l%?'etW&‘ggef%O%ﬁ{] §9sttgﬁ1 Bgﬂﬁi% s an
appar atsysr o ddtednVatdalspadbhotr ShEBRSSEREEn §& AR §8DQHNEAL Shalfe
system the apparatus for formng' stereoscopic Inmages i's a nonitor with a

1 enti cdbanpsimegsber ther s teneoskne ematfheye gnbtelievgrtic stheesyiatage s points
st ereo;ﬂg.r oj ecti on sgst ﬁ?m wiith a lentjcu raster st ereo§creen. In both
nt f
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the formof a parallakxgram, the 1nages being fixed on The stereoscreen.

The | enhieselsaereasiserects, tiomabd atal digtadne SiehegscEessemPleanal fter the
automatjcally registering, the stereo aspect with the spectator’'s eyes with
the ai disfandse fapmothei 6CEerT dot dhe Pharteofagutpit avuisl of mirat ofs, a

nunber Qof . reopairs forged on the. screen is equal..to the nunber of

spect atpgfésétio‘?es Ve ﬂﬁﬁbé?a%flﬁy".’g(eﬂbe N@&%iﬁf)goﬂ Hgva‘bl eS’Flgﬁ?i cul ar
rast er gtéfed¥dopi9ein e [(Ree Weal BPSL 86N Y tdBNbnCH &lstéAsd &IrebACUSES,
to a predetermined stereo aspect, only one€ image of the stereopair for

vi ewi ngaich pgironé tdievpnopgmcontlenseTdst bosnentsd thea rseptagntereactbet onde and
I ocat'elc}P_on the stereoscreen-sinl.arl t he desitﬂpq of the, stergoscreen as

t
set forPh SeRaLRLS ﬁm“é?mlad“f'é’é*l_réf%"r‘°flhéfrt§§§%rpsalwq 1 s dshe ndeditbb pai r
i mages aut O- ang, +H t C [d1Ses: tig:c . Garreetor.
The Ul o e L e O e T i A bO TR v 5T
| enti culifffereastséereddvo Hysineig engnyite peojectionsyystbar neepaoaiEliiyedet@r m ni ng
the spatial |ocation coordinates of each eye of every spectator. The sensor
i s conPdcPOdet FRAITSLaFERRQ1RT Od BF FRIG ERT ShAUARNRCAF PargdplepadE lohgr ol

si gnal 4G pPravi ¢ t t ;1. C tor fo [ usly
hiTi g catpreRE iy T A ERT b8 ViR BYSIRLL FRRERF.0no thE RPRERSR
st ereopakredym@gea. proj ected by this raster so that each stereo aspect be
optically registered with the eyes of the respective spectator).

is embodiment of the stereoscopic system provides the

possibility of simultaneous comfortable viewing (without stereo
glasses) of different stereoscopic images on a common visualization
screen by different spectators from corresponding vision areas. A
number of spectators (at any position or displacement of the
spectators within the sector of stereoscopic image projection) may
amount to more than thousand people. The lenticular raster screen,
providing central projection by each pair of stereo-projectors (every

projection axis is directed perpendicular to the stereoscreen plane),



This system provi des constant clear view ng of the stereoscopic effect by
every spectator, and maxi mnum opti cal power of the lenticular ra&t e&
stereoscreen. There is no optical interference for the spectato 5 oV 2003
automatic correction (nutual displacenggt of lenticular rasters on the
stereoscreen), for, reqgistrati.on qof aspects:.qf djf t efeopairs
w th (R BFebnbritebERachP 0t 18Rade 0 res IR oBuBinct VLS HndeBE TR
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i ndi vidual contents, while the other spectators are view ng different
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conprises an apparatus with a visualization screen. The systemis

char aci®4tioded in that the apparatus for formi ng stereoscopic inages is a
stereoprojegtia for,. for m aut o- re i es. a:
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opti ma ew ng the stereoscopic effect (to the area of
regi st aa¢ idineoffed he theesteoeaspreen ot heflectingsbpftha ypeeeseen, thte system

conpri-ses a sensor ,for separat.el aterm njpng the spati l.gcat ..o
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conprise individual ,cqgrrecting.optical el enent.s s S ‘mygLrors or
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accorddnce wth claim8, the stereoscopic ~ 6 NOY 2003 16 system as set
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di {1 er eq s SiySh BNEESE Witk Pe SAUA i cIBhiaRleli Mtk Gy BRI He el elit ipaimariaenied) and
at the sane angles of view. . ,

angles of view up to 90°. The automatic corrector for registering

selective vision areas of the left and right stereopair images with



The stereoscopi c §ystem ensures conplete elimnation of geonetrical errors,
chromatic and brightness aberrations of viewed stereoscopic i npgepVf 2003
every spectator irrespective of points of projection and viewng. In___ .
accordance with claim 10, the stereoscopjc systemas set forth in any one

of claine 1.to 9 is characterized in that the stereopraqjection systemis
adapt okf SPECEEEHERI G phE) RACIATQES ButY ATARAELOTLOTIARIE Tie T Pr m of

combi Nt Iselte A FilcORIeddiC ! €y Oli 18 cShi¥RORE thoMpediarbbe fggiral part
of the stereoscreen. e projection system sinultaneously projects

rmnosc?ﬁdk ldtRpetoref, tidtwvatd padt rigfhtverd,elup pinct Wwewaj whehiat eheopair to
the left part of the screen, and the right part of the right picture of
this stisienpsictor ®ft sierepgheppaimagess hbedensamirTeisgcdRIpitelgyst em

cth ded I f Vi f 1 t [ ffect ' toth
abi |1 (9i5GHBES FBAGHAR Wi FBFOTS! PRI 9 eat or stercoscopy of the

st er eoscopi f | HRYGriAnthe S5t tes akng oieabsicapm esplromevis while

e

seei ng nonoscopi c i mages on trﬁer&llée:if%? and right parts of the”screen.

NOV 200BarlattBrizeld DestdratpthorstefedsvrePnafo ngeflecyilg is paopt@nouni swaof an
optical diagramof a projection stereoscopic systemwth a translucent

st er eosRR &R hMRF rAALADIOd Pra) Yo rMiIERS e ¥ 1t é?? SRNETpPANTHRIUS St vi ew

ot er cotbrufire BTtk sIAOTRY sBbafeiipiredty B ap Aty gtitn fat e
st er eorPeBh eI RASIPNsIF Ve S UR tEatd b sl HceosEreR@BrWd i poimvaklspacenticul ar
raster, Fig..4 is a plan view of an optical. diagram of stereo-projection
on a rwfiektiymymetrical tcenbhecrdspectime eyeyef sher epeetaden, The axis of
this symmetry is the radius of curvature of the screen mirror. In this
event, the output pupil of thé lens, the spectator's eye and the axis of
symmetry along the radius of curvature of the mirror aré-in the same
plane of symmetry.

This embodiment of the stereoscopic system provides a simple
design of the stereoscreen and absence of light flares on the screen at
any spurious illumination of the stereoscreen beyond the output pupil
of any projection lens. Therefore, the system is useful for
demonstration of stereoscopic .im'ages at any external spurious
illumination of the stereoscreen.
| In accordance with claim 5, the stereoscopic system 'aé set forth
in any one of claims 1 to 4 is characterized in that the stereo-projector
comprises a pair of stationary projection telelenses (one telelens for
projecting the left 'image, and the other for projecting the right image)
with a light-splitting system made by mirror or prism elements. The
light-splitting system is arranged after the telelenses for splitting
beams projected from output pupils of these telelenses and directing
the beams to input pupils of wide-angle or normal mobile projection
lenses for magnifying and shifting stereopair projections on the
stereoscreen. The light-splitting elements and the mobile projection

lenses for magnifying the images on the screen are connected to an



Fig.5is a .plan 6r front view of an optical diagramof a stere®ugps
systemfor projection on a reflecting mrror-spherical stereoscreen, Figs 6
and 7 are a right side view and a front view, respectively, of an optical

di agram of a stereoscopic planar projectjon systemw th a transl ucent

st er eoscr een. il ed Description of .t h& Enbodi ments, Referring to Fig. |,
a ster %%@BFCO[E)E/@? BRI S §2’§r?9\k5”sfecb"aﬁﬁf’ aradedy dos E)"a(ﬁl%tt@res?el’(sf)s . gand

1(2) w ) ] [Wo] elelens 31 o.raj.e he | i 0
ot o) colth e ReHEORNEC TR oL e O firBbSEleed o AL (I dRaRtetr
syst enpradgtreirffined $teaBs| dipRitts WiRHalHeZ 8k O FSEAPRRSBFLEPe St atBE s.
simul taneously formng a plurality of magnified screen i mages of

st er eopai r sTAhY §mbadimgntightthel skersostophe systeen rirvagdss to Korplespondi ng
. stereg@ _aspect visi.on areas. 31, 3r of the.left inmage for the |eft eye,
and t h&®r) t°fn§b‘*e ?t&ref’h%mrlie(jﬁ‘toney%‘f“?&p%%rti{_PéIW)“%fc?r RAEAYItYi Wdn

spect amrreoisia?r,sst\ﬁ@%-dors%ﬁm%e.&mlpce:y %yﬁatlﬁml'ify Bee %t??&x‘scaa't- gl ements
(not shown), such as mrrors or optical prisns, for separating,

di st ri bominngn amtk rehisct & ey, iThispacaplifecdtight i§ | presdeld tveim@o-tRr ajhect i on
fromthe telelens 11 and Ir to input pupils of magnifying projection |enses
41 (foFemiagAmaningft e pleralitr afespaibistinaipd ovierte-pioieetatr don the and 4r
(for £y t he 2 6.NOV 2003 is ri.ght stereopair.imge). The

St or eobdl RIS ng%eﬂ?a%e"d qlﬁ"B&Pa?‘f‘éﬁesm“flﬁH fHdg b‘étpﬁéﬂt“}ﬁ a‘gré}??? #hfch all
eyes 3putdiadik 0brid9iSReCkaks S are located and the plane in which the
protection | enses.. 41 and 4r are |ocated. Each of the projection telelenses
11 or Ir islm lanpridengs | wnth f elapmoj@ct ithg titeoaghcapid ghystghi tisi ng
system‘i'Eln di recteiépn (;) wi,ith the image magnification scale within the area
of i npbRaLASErTIRSE o7 tHat dlieetPBATA NG gc?rojgééteiféﬁnghé?ﬁtf-epééegl‘( ABY3ERS or

wi de- apgl,e), Qr o4 l.e 4 £ 'SW?} at..dLfferent
poi nts o'fa prdoxﬁggg ﬁ%lrlt%( ge{j.eanrt}a_%]@apgrg]?sgtg{i%Tr??gggéerc%g fgk e .(rﬂga%eglbiégel of the
st er eoscreanefosgmf ecf i tgrebpaty iimmges. | Todifoest ipngdda) wukibdrargfe

magni fication ontoQ the stereoscreen 2. Lenticul ar rasters of the

st er eosi&r8@R 3 sacdedplyi aEnydYri ehirgd nombesc i ageeteoirandds préjasct ed on

t he ster e hn_direction.(c) af lLocation of. corresponding selective
' onaFE o FERRE A SortP e s e FREN REer LT PESEETBIE e | of
and ri ¢l Qveiddr aRhBra rA3PAkr Y ehyter Thee SYS{ ST AOMPld R ESt sAMb AUHRMRL I C
corrector 5 with individual actuators connected to each of the projection

| ensesimager farmeTheoauteontenemissicectppe system oforthei seenitororamen sensor
6 or a,plurality of, separat.e ensorSi&G c%lgnect ed to_.the automatic corrector

5 for ABEEHATANG, IYBIREE: I <iophar soPaps imeats phiiha TORUOTorfhe
coor di nateeu B FAESPPHENRPYESe er REnPPASER! Ah1e ABHs SUBEEONRIL ¥

generating contr si gha or automatic correctioff 1n. direction (g) of

t he | oogticanl ycotrodh et e$rqmofequhoj etlidron Inensesh 4&mbrediidrentakiofy the o
account dynam c registration qf each vision area of the left; stereopair

i magesMATAOThEVEEY (18] seam ﬁmmoantﬂémqrghpfst@ér EfbaioT eeRalgBa Rt t he
right 8%@%&%8%&"?&; ?‘oé{??&{-aotoroneuﬂfs%)é“iée CPAP fe 1128, 8?”‘@#‘2“&'&@&"“ ng of
clear stereoscopic effect™a cﬂspl acenent® 'St spectators. Ig‘lg. hows a

fragmespedtatok udihiget &ni e ehriigestitheecright! axepeObf tthe Simeeazeeepalr of
optical diagramof the translucent lenticular raster stereoscreen 2 of
unhar mbhife ciypd, TRS@ estivedn, ian ridige vhsiomhngeal fyrertbeofighgneyeublrthast ers

comr B FRELIGH | By RL PTG g oLy hETah RS s s dh7Posed
another raster for viewing by another spectator from another stereo
aspect. To provide simultaneous, contipuous, automatic and
independent registration of each faster witﬁ' the screen sfereopair
image focused by this raster, the monitor is provided with an
automatic corrector for displacing images of the stereogram

stereopairs relative to the raster lenses. To this end, the system



2 6 NOV 2~3 19 arfanged on a common optical axis in accordance with the
optical design of a straight-drawing microlens with the Iineajg NIV 2003

magni fication ratio' equal to unity. Distance Al fromthe center of the
stereoscreen 2 to the plane in which outpif |enses of every projection |ens
41 or 4r are located, is PC}uaI to FiIStadche A2 from,the cgnt en of ..t he

st er eoSOFHEASED # n&ehiUnelqh SERAEAT e deARTRIRING Wit SRS L il @SR HSFE vi si on
ar eas éao@aﬁa-ﬁres(gptth@v@wso%'ftém Qbelhft PELhB Yo reeThnRle’té G €d.
Referring to Fig.3, a stereoscoplc System conprises a stereoprojector

ori ent ele tautpmodidetcoar co stadrdeadapead td0geaepdte] echtrl sigatadmyohich
nmonitor) by the lens (lIr) of the right stereopair inmage, and the lens (11)
of thearefprovededpdor theageutamatis scayrsceal fhe tsi@psiarednslyemnidul ar
raster stereoscreen has the central, optical plane 10 for formn n

it o stEPELEEI FHRGRE andse s orbarts: 8 fr o ReBréeetan Taft i M oi ce
of the ssicdffirebnl ARl farbldialylihe RAM IGIHEMI SO MRS el O sbOfHatOMeddle Pl ane
10,. images 11 and Ir o? the stereopair (stereogram projected by |enses 11
, and Jteredoscagto- shererogrfarthewiviibweni tstermagesopit tileadere obptiaadky or
dots). A front raster 13 js _adapted to nove in parallel. with the plane 10,
opti cafEgistared by the lpaticylaenapiagW it thatoLest BF do§ivan ARECEYMetted to
an act d - ' automatic corrector 5. The automatic corrector is
connectﬁz%%t%g{aﬁee@%ﬁts‘or 6 for determ ning the spatial |ocation coordinates
of the spectigr sempyasmand asmefiad | Boe GWMcloPlicSiGRakm PpOyVidd tehd he
automatic corrector for dynamcally mating the raster 13 with the

aut o- stcemd g ewslandlgarovisdonge tdhetsdate os cupisge e ct iy sverosaspator mage
with clear stereoscopic effect atﬁ.s ectatﬁé_s' di spl acerre_n;l. Fig.4 shows a
St er eo o ANFIR GPLHeHr BOSAT O ITF Heasa 1 eTaaareqt AETEr b diding the
left angiféANintSr SRR fo! gg?@&torrgsﬂ??ﬁévﬁ%mdt@c & 26 tidRS (fndhub?
appropriate I nput apertures projection |l enses 41 and 4r. A

| i ght - <l p tatciemge rsty ©tne vh eavyc riee nno find i€l tzeit weere drh et ¢ rropadr limageks )4 foand t he
| enses | r and, 4r. Every one separate pair of |enses 41, ﬁnd 4r 1S ma%ie in
the forfBbYeRbIGmitesponREREGgIod 1ddRESTEDE Ef CARAITS VIGhNGRE 26585 20

di sposed . t dof i r : ar " (for
or of ccthRgopncite: GeciE AP ECBTer et s EEEh 35 S shOForhbod BBEREE |, 0L 0
the head aqhesehohetdd)e & i filll-Ryeedl stefddscdpie li @1viish digpodddaat the
left side of the head- closer to the left eye 31. e lenses 41 and 4r are
ori ent s@rdenthe whiks cthar other espeetitodsi rafest eimevkdeneensh3 VosWpk®j ecti ng
in directi gn (fg% W t.h a}%gni fication of the stereopair inmages. The

st er eoAOO4BAT BICERBA . at the side of spectators, beads of cat's-eye

m cr ospher € (heRges:dfn b8 vyt 1M P! 16834 obeoRlc [jAtEAA AT s Vel Y.

|l ens 14 has a rated radius of the | ens sphere, radius ‘of the mrror coating
15, andin apprirentedvithoat visualierenscs¢ene d oorefeacusi og esterbaniiaienti wéges

whi ch are projected to the stgre screen in directjon (b) | enses 41 and

h
4r (t hehentiids Thetlify 2PeRTatt o by OF WL HtEF 8P SCOPICHIPABES dR & &OBH Vi si on
areas qf.:.the 4l r I Al e r I , : ctator, and
the ri %ltt%sfgelfgg%éﬁ%?irﬁgge %(c)té??ﬂelé i%é]hc{thg{/e&é??syﬁﬁg;’a%%%&??gﬁc% rgecti on
systemsatréddprwjepcioln ensteansesthf arledithauliac mepar atter 66 sareteancloudoth
registratjon of the vision areas with the eyes of spectators, at
di spl acneadiBenthesdhesperitgmor 65 | 8dapted ator Sorme EP3geM BifscIBedTin

connectj.on.with Fig.l. Fig,5 shows a. stereascopic s em.c i Sj a

tor co-ULy ER 9T, s everhly SBETERe firdel WRSRECE L SePBTe il SIRE n g iR er
Ster eopAlefeok FRACK b dir( T BT fHeOIREH OF 1ep4iAllx Sadi RORAL i1BRES)) 8
light splitting system(not shown), and nmagnifying normal and w de-angl e
proj ectbhangl fixedsodlthd oteqmosiceet n nF hehbertébulaxt eagopdisrmorvaydy adadgsr (for
projecting the right stereopair inage).. reflecti.n i rror _spherical

st er eosidCe &t TP SCERBRI %]e’é‘ea?%br?d%@élg%%%ﬁ?cé?g‘rﬁtF‘E’B%... g&e (Séter?ﬁea%ﬁeo% of

proj ecty | S f r COREC,i [ 3G i adipys of
Curvat uf RS R RAErE o F R R Pl RSl M R 08 OB ST

proj ectihencheasof$eqnaraldspattatbosatiedumii drhof het eat dpafr st fier med oomt tihe
corrector 5, at predeterm ned points of projection (projection aspecftss)
synmmet riGEeRy iy ¢ BEdr 0 ridee sustb eme fvpREOIRtAT Ba A is@es tire P et to%cr een

imge for the left eye 31 and the right screen image for the right 'eye 3r
of every given spectator, respectively. the



2 6 NOV 2003 21 akis of symretry is the axis with center OR of the radius
of curvature R 'of the stereoscreen mrror sphere, The separatﬁ w%g
-automatic correction systemof all projection | enses 4r and' § r
automatically and separately registering the vision areas of screen

t G i ith the eyes of sPectat t displ f th
epoct althatlg LeRtipufan o ASHEr Sy, A aabeR! A Getsdizgl aceren Y | i gs

6 and 7erhaWad PlARA! FSLEIROSEPR fg.r%ng&%ngacm PIPrd ee%tﬂv&igg[o%ell (for

formng the left stereopalir i nage) an or torm nsgoth’e ri

st er eopabpgeiofigky stietbopuwir 66r Mde®ipg oty icie gl eheyprIaflor.améd ehipl urality
of wi de-angle projection | enses 18 Sfor magni fying parts of a common

st er eo8BBpithe| irdder dpay he amad ucast loestad gnathe siersomreenosionidenyl0). The

nonito Lr gnd. 11 formlight flux of prqjection in directjion (a),towards
telel e&ié&elaeg’i%‘b@g %tSt?ﬁ%o%ct{&er 4 hseec%s %‘rté‘oérbrcgéifnaﬁd - (Pir&%t‘gb“t 0

proj ecthé Ga@tér%CWiPrFtﬁE)sé’Yete'ﬁok‘tter%g'ﬂ'ixf 'iﬁf&?e@nopfadt'@igfﬁeﬁ O0Ghst Ve
stereoscreen plane to input apertures of nses 18, Tel el'efises 17 proj ect

| ocal pgpsttesn ofohiprigenesal aarematifc tdorrkefdr.armthe i ghtomadgesovteOrtr or nore

stereopairs . with the general area for full-screen inpges formed t_}y vi deo
noni t of8MPF1gEs [actuatrs) 6A38ECHH 40 eAnh ete RATENE demt Bt IpAg ast e F.0lde19;

the- st oy Sect, SRRRNe LR 5EnaRE oh6F oS RPaPRREY | Rkt binlieah B B (o) °
with mpgedtibfatbend atleReoPashclof ef Heof NAABAYAIsHR O Gt . PTALCEEREbREL:

| ocal i zed portion 20 of the area of the translucent stereoscreen 10. The
st er eosenaented tootlpr isgdo matior-wirdetd enamidcadapt ¢ distioeigeheratfeorcwintgo!l
aut o- st er eqgr am,st ereoscopi ¢ _images., One,or nore lenticul ar rastefs are
mut ual PETRITAbMER | ARG (BIOWNSRY (1he SPer cGULPBATI I a7l SEHAT el at o y
conneck auttandelid®y Yuirhg! BRcRURIRTLG GORIERE Hnedsolbén (EPERIYE i
connected with the autonmatic corrector 6 and recelves signals 8d of
spat i akh¢ opateienn s¢eone ol niat émaglest beoppredatbor shieyessteFheo ati orvedd ach
corrector automatically dynam cal | ¥ regi sters the stereoscopic inage vision
areas WOt REPSPpbRntARtECayeresis ﬁﬁeéigwa’dérrém exes d thectespscsive ~ g
NQV 209 eg?atbf stereo projection systemin accordance with the present
invention operates in the follow ng manner. Referring to Fig:. |, the
projectors Thil fndeh( droRi®£eonsbyndlcle Paiiswdhg! 6N%RE stkraddcdpic With
the light-splitting systemwi th |enses 41 and 4r from di fferent aspects,
the | efffegidby ieyleryispassstor, srérmapannm apititelapewsare] thxlentisslan t he

vi sual i z_atti or} screen 2 a,z aut ost er eo narTIB. Thg fi rstfl ag r of tth

St or coSEIEA ETROBF U™ RRATS)IS i MPHEH IHETIFRRH B SERICAR T h ¢ he
raster ,ofal@igefic/soflectidf GRIMUA diSHaRRMedt2Be eltid1gr SIARBPS Y BEN
(with the raster of lenses 8), imges in the formof aspectgrans of all

i mges thé octe¢pdscapen) ufes afegisteatimmoj eft isberdenaepedtls aofl 4iffethetthird

| ayer gvvith' t he ra.séer of lenses 9)' focuses each ipage of output apertures
of * t he SPPGIORAIF DrVLENES oY 6S tHer BASEEL Y ARCGH? (Uit FSPORdS RECAISIToR &r eas  of
these 1QBOSH kRE EORREGH' 36 oBHC8F Thefithilth O PRECIALARS st TRB 2BRTET © OF
a pluralrty of. separate sensors receive 1% ght signals fcf) of the spati al
| ocati emageowdiindhdsvidfuadvesyteaye, afhitbeahepech et ebectntd rgenay aiewiagt omatic
correctj.on signal S which are provided to the automatic corrector 5. On the
basi s &ffferes SEETAMACH PICHEN &% T-ect or shifts, by separate actuators, every

definite pait projection, enses 41 and 4r in the djr i -
paral el folPncsBRERE ofy SER £ oRe sFrabisbBfe s F i Soandting®
spect ataer appRes RLY witRVA dHiRdaliRdeRANdRAE Ay EHE Csfyrs%linsw ahiapRcpdrigagh
particular vision area with the respective eye of the .spectator. The

aut omatinc ticatr ridet iagp azasus eforcdostrang sitewiorpofiy’ imagespectat stereof cl ear

stereoscopi c .effect at _any. poi.nt of |ocation of ;the spectators’' .eyes or in
the prJUOAESUPT YL FAT SAPHIBREA QoPL RO B3d ( AEES THHLAaIddHY Y Tof one
anot her.., .Jhe < jectio S [0 I o N I i e by.the
ot er o sttt oot EPERYl CFA PR RURGE SO0 R SrRol pPokatbpL PERGaL N0 B oy
i mages mimb&e off aheegivyasonPt b cliod ileulsas sAsdavh kiepdoiprejstevreaser een 10
to formon plane 10 of: this screen one or .nore autostereograns (b

separ atleF§t et dpetnaary S@i thatparwiregr Kevee Af oner ERFaPPS 1% PAPI &% tod }féé!
aspectgraminmages). Wth the aid of separate actuators of

t he



2 6 NOV 2003 23 the automatic corrector 5 with the sensor 6 for nmonitoring
coordi nates of spectators' eyes, the front raster 12 or sever al 6fNO¥ 2003

i ndependent rasters 12 disposed at the side of spectators are dynanmically
di splaced in direction (g) to registraijon of each stereopair screen inage

Vi si on i t he es of respective spectators. Therefore, every

spect atlgég%a\r,]gé% scthaﬁf‘%lvc\iipéw?%é’rcll%ag’cé“géﬁegé’cé PcSEAROSET§8 M0y aspect
at di sglagedren 1 e S 4N -bhe st 0 i G A-0Bge. Vi ewi sector.
SR R A R S g e LR

rast er embydbeefgr néd oappdrataserfeoscoemingi Rtéfso Wopie amdge sereen 10

w thout projection and the raster 11 at the rear side of the screen) of a
vi deo MBRARLEF, Withe| dyilenbgudat | rastesnpiesso sosienorfori nfartme nfeor autd- st er eo
phot ogr ter ilLlustration shaq i ndow or an adverti senent

bi Il boa“’?gg’qﬁ%ﬁtﬁ “gRbodi Hent B?ﬁ%ﬁé Qge%%rse_&?ﬁilﬁ PRegett Pomakyidt ém shown
i n_Fi 0dumbbe oflRATEON TSKBtEBmEOANAChI Brand drBogabafi SYEdmnti cul ar
raster or mrror spherical stereoscreen shown in Fig.5 a Y ﬁta’neously
proj ectchaipy ufcal ispyecodt atseragepanouin et frhemsdictder efor pvigwebig otheoi nt's

(proj ec(t&i on aspects). The indep ndenb dynami c automatic correction is
provi ded P ORIF at Ma&eo g Ar BcPebig smpvapleengdhin 6the orredefofii ng t he

spati algpl i i the . ars,, eyes) . for registerj,ng every
o edet SPeEap oy SEBIEAANES Bhe PEIERETIAN T GBIt Al 5Tl Ve Dy e of
a gi verompeeeatpdrminedt Ree L RPLEOPITh S %¥Fs B S oW rii fe FagS 2Rt #RG oy t e
monitor 11 forms the left image and the. nonitor |r forns the right inmage
of a stOTERPHiT WikhojaetedinTst soanensed 1y, eavhdectmigl ot einslep ehd eanty
deflectd'i?g m.rrors 19 ro*ect gﬁto a gart 20 of, the area of, the,

st er cosarBATIAB c¥ehn qalf Yiih dh8asBECTAlRr- TR chheePasitigds off opfimal
stereopakwihp bhie r r r Lag T, et | raster
of the stgrlegsc?eteélel%a%?giﬁsﬁgg%%ﬁg’eﬁgggb?dﬁgttﬁg) stﬁgrlggés%?égn)
forms fregistsetioan ofi thgesteres aspectt ovitht thieogreamofBy tpectmbir) e Theont

raster or several i.ndependently (r;mvi ng rasters of the stereoscreen 10
(di spoSEFtHR (REMRBIIGES of SFESCAt SPE) shPapatedr giedeomining sthqovspaal 24

separa at.ar e qutompt LG CQFr vouk ut omatic corrector 5
provi dggc?ig%gmgcgoi%ﬁgae%tteegdggt rergggi é?? a?? o%?%)& VSIpSeIQgﬁ?% ‘eas of tNe"I &t and
right foelnesceden ihagRRoMatibecSirRceoPanNd Wdlaptberd gfeth ek Idogfitopyes of
every spectator, respectively; at displacement of this spectator. The

sensor $1HnHst whigharspravidedosat horrudoorati natogseofort.he spectators' eyes.
The sensors [£ &(g nect ed t‘f tQﬁ autorrlxraPi.il.qf corLrector and generate control
signal s whi ch S?IBVPGBHI Y A& BOcdifatté QbriTABAtic) GRS QR at

APl i Caiebtdto A 1dighlddun s €HROHY QIHAGE (AN a8YS URBR i gin AGEPTHAN G WhI N the
i nventi on may be produced on the commercial Sscale using conventional

desi gnde&mcrrsr addctigbtwaet hdds kot nprivrek; ivonicanis nooie ob nsfpst e for

form ng/ﬁconventi(fnal and stereoscopic inages. The ster egscr eens in

accor dang¥ i th! %é°f%%ﬁﬁdoﬂaﬂ‘aya &° FABIGAEOR C D BB BREFBRRAUSI AER ods f or
fabrlcafsgest.st Eﬁn'l?@ta'c%l&'rafelﬁa% s+ 84l wikh (e gf@?rdfc e G §F0Sn 44¢.
claimed autonatic correction systens may be FabfT et eth Ui ng conventi onal
desi gnslimatipnoducti on net hods of similar automatic correction systens used

in various fields for autqnatical I% tracking the objects. Therefore; the
i ndustrial apphéeamsianae vithidlaimr2séhe Stavemssapic 8y otem asssererth

st er eosgopj t ind w de appli,cati.on in_cinemas,and any. .

t el evi zlﬁoghgngxgoﬁgﬁf@ﬁ{/s?&%.gi’i nﬁv\,ﬁinghagi H& Ehéé?c"setréf%%s%pﬁ%@xef?ect
nust benmb ediedlegfs anithvit@el f}ﬁo?@@ﬂi@ﬁ@?sﬂé_m@”foﬁ“?é‘%jx@% sef&%&ear&;i@f
plurality. of spectators. Such stereoscCopic systens W IT ensure the nost
conf or 1 BI8IBESyi eikieng prajcidan vieviesy §oassmegnofyisger émagepi conmagke with
optimal_ optical paraneters .at,.free positioning and tual displacenent of
spect atsf)?ge,osé’tresgl FRERTRe s‘i’lrﬁiﬁY’tcﬁ’r‘?é‘oﬁgr’iﬁ%’/\W]goB?‘claﬂ:e@é‘h%“tér SHPRf 8F ent

StereogeepLs MiAYAS 6P 1RnSOITRY S5 AR GRb M INENe A ot 36 RNQken o Vi €W
tone, and/or color light filters for adjusting the brightness or chroma

over the field of image. In accordance with claim 8, the stereoscopic



2 6 NOV 2003 that'is clained is: 25 1, A stereoscopic systemfor view ng
stereogramimges. w thout , view ng gl asses, conprising an appRg NgYS 2 bt h
a visualization stereoscreen for formng separately |ocalized screen Inages
of stereopairs, a nunber of stereopai rsllaei ng equal to a nunber of
spectators, the sterepscopic syst fur r, c risin on the

st er ecYt 8BNS $&4 réﬁn%gnﬁp‘? ?:éﬁlmf/laé@ﬁa a0 %SPS[ ﬁgaf%tterbzreq'i‘réﬁpagcreen .
i mage Al [ ter bl o [ ELSRAECE e ~SF LeH; tereo
napect 1o BT AR, el FegRReing [ARRRCLoCHImid b ol 00iEns
respecsf valey leRakfdsyigflamsctesgpdier imeges nfdrhainet he apper apestéarrshor m ng
stereoscopic inmages i s a stereo-projection systemw th a |enticular raster
st er eogem@aisesor 1adicddusl eyeosiecéean oppHcabnctledmeieri EAP sPtic®dcreen, a
nunber of sttereo-%)f%j ectors beigg .eg’trjal t0 nunber , of. sg;lct ators,

pr oj ect P CH s S BENEScFUGH AREPHS seo%#%?%%tocfrépg?gcﬁ 58451 8 be

di Pl aged g dPFoR! LAln Holhdihion Sher EREEEECInARY ezl adoandrolinaed in
space so that the screen Image of one Stereopair projected by |enses of
each simpedfipeojoectef imsagesusdinbyatibe sifegeastcetrecalt eraoss,eraul/aspect for
viewi ng by ,one predeterm ned spectator, the stereo- roie%;ii on system
conpri 8 HiptENE adRBHedt i @F chievect WG (87 act At 6P TP BHCAl eIt e @ Ed to the
pairs Qf the projection.len f. er.eo- Lect f.ar r |y

Chi 111 Ree PR SRecg S inE 3P BridRsh TR ehE IR U ol TRARLER Y e
stereoi,ﬁgg@pt TWet hp ARCERIT alénRKesay o Qi bt evifh nequadecimiles, dfor which
pur pose the system conprises a sensor for separately determ ning the

| ocat i oregooficdtivat @ tdfatt old speatabdrevanysespeete/MOFLEIGIOACIOPEC 1M ARES st ereo
aspect for,, yiew ng,the steregpair screen i nage e sensor bei ng,.connect ed
to the2huflbffarert corstaness é{‘ﬁélgac?éb{aéd c{]eé{'b‘éﬁ%‘?ak tont sl rseisﬁr@flgn\)mich
are prQYév@?&' LA 4t De AU QRS 3G 508 I8CQhw . 2, The stereoscopic system as set
forth inc a?mf.l, wherein the“stereoscreen is a translucent screen with
three paral Téle | ayaresebplientsysukar reasuees formpletey shineimiatedn posftive

m crol enses, all 2 6 NOV 2003,26 mcrolenses in the rasters hein

arr ang88Oo8trinal EURINS,t RRERMAEHs c&Nd oRE BRI BAS LaRPE TALIONS (Ofy o e Wake

| ocat eq, 0 . i.C axi e j.cul | ape t rasters
at a d?%?rgﬁggsgle mgnégg%he?kén)séggrfngggggdrtggngér%a tetﬁreﬁheg g?r-ﬁgﬁtrse}ﬁ a
strai g?frophf&%@&ddeﬂﬁew&ﬁé‘t the . linear optical magnification ratio equal
to unity,” all pairs of the projection | enses being nounted for

t hr ough- pr of rcadcor deakienditthelaimedostdreesterenschpipissnte A chet Sopdr al | el

to the,plane of the stereoscreen and spaced fromthe steregscreepn at a

di st ané _MYCH“ﬁrd\?i c?i%“gﬁaﬁp_eipocgus’isn %ﬂa’t’?ﬁé”é?%ré’bs@f%teﬁt%& SZ?/&?@ _
Stereo@% ec%%?e”s*ﬂ%&l? 1@ PRURbBe®! & esRPaRAPAG! SphBfedt! €arl Ycréewi ng the
stereoscopli c effect by every spectator. 3. "The sfereoscopic systemas set
forth ismecdomicople inegeiin tihe forer edscomémnnednipft sesl aightr poeturent PEul ar

raster of cat's-eye type fornmed by cat' s-eyes jn . the formof spheyi cal
m crol dREeStORRARAIT a ORIV r R ¢B&L ISBGLER] (I trc—fé\flr dhegeSt eGP oS RE 'eﬁa creen
conpri - rast e.: } rLQrn I BV V:1¢ he

or o) cctt eyt EF pii by RRhRGLSIY AL REhBESop R A oMt

| ocat edefd paet dP thbeldfeaficiura spatleatosredpdr | wnads befitnpadi rodfctlkel at the
stereoscreen for reflecting, by the stereoscreen, the right stereopair

i mage propee: eadbthe nighepsraroft Hee righhriciwe of thpe SheERPRY It RPght eye
of this.specta e, and the left stereopair image projected by the |lens at
the | efii8RY BATHPL e h&EtP o the left eye of the spectator. 4. The
Stereoscopi or py St € 3 St Eg%tteﬂn'éhﬁlr%'smﬂq HRIRI g lst ef aqewr ogn for
reflecting the projection cohprises a spherical concave mrror with the
center thfe saehacscolpicueffecyr owingatedthe thidityi ad gfertphgradt sidon éach

gi ven projec¢tion |l ens being continyouysly registered symmetrically to the
appr opri HiCE 1 6§ B ISRIERSISHRLEGRBY ¢ |t§lel gbertegsﬁﬁé’?d&? e df LR Vsa%/rapg of the

screen M 1eor, Wil &L 366 1M nbe .que@«n,evﬂlfiléﬁmﬁéymonos'GOpic images on

the left and right parts of the screen.



2 6 NOV 2003 27 5, The stereoscopic systemas set forth in any one of
claims 1 to 4, wherein the stereo-projection systemconprises a 28 NOV 2003
stereo-projector for formng i mages of a single common stereopair,
conprising a pair of projection tel izenses with a light-splitting system
including mrror or pré's,m eberren,t s for ﬁpLi t1ing projection beans projected
from out put pupils 'ofBrHd PeserigHies ahdhgi PEAFIAESt he beans to i nput

pupi |l s of wigdg-angl e, o raal,, PLej ectiqn: l.en i fvi :

st er eopai rV":Fﬁggl‘;‘S&Oﬁa t%leﬂfs)tg?r%&)sé?egg, Io(raﬁleéagr gﬁ%%ﬁ%n%%segﬂogg?h%gni fying
t he | mageeosicolpit haylst@nt -wixhi t4 i nimll eoeit SshgeBgceonneghed nf @vableact uat or
of the automatic corrector for separately shifting the | enses in parallel
with t PEopgehendenshe st ereoscreen to regi ster predeternined stereo aspects

with the ey .a respectiye spectator. 6. A stereoscopig systemfor

vi ewi ng steﬁigg dind g‘ésorvx}l‘i%ui"?)’l"e‘?/é Ag %PH,@;%Lgl,la%ban‘Br?gian_ &R Spar at us

W th 3oflSYAAALLARN IShRRIRCEEEI Ak EOL LRI Separal ely Tocal [zed screen

i mges of stereopalrs, a .nunber of tﬁe steredpairs being equal to a nunber
of spectatoifig.3 He syslaamviient b€ragomprical njagoamt b€ stleeteopIj@ehom system

for optically separating of the left or right screen inmage of each

pr edet &M dguatigatigmaprereosspeen iwidhya meovabls lpyitécelasr@stespect for -

vi ewi ng by td eft_or, right e of one gjven spectator, respectively,
characteri ziggi"L 1tsh§tpltaﬂleq’éﬁ}3’a¥’ztﬁ% Q%chlérfﬁFﬁfEWgo t%treéSQE%’qu(‘?cf‘rdees
conpri /S a redl dBIh § Ghirtbt NedticRNht GUkBLeyaSkBFeSf@BASCreen for formng

aut o- stereogram i nages, the stereoscreen of the nonitor being forned as a
directed trdhgni ssi oa oplam torarfspat encgworoft hen sopeira! fdoagfammiafy a
stereopairs images displageable jn the screen plane. and focused .by. the
Cent | CUISTCASEOPIF SYSHBALDEr I NEHiRhadht 8 SEBRESITE BLTOT 8 14TIh ng each
stereoRaifeNeradepr edeterm ned spectator at free di spl acenent of the
spectators, for which purpose the nonitor conprises an autonmtic corrector
for separat &igsd apldati g, aorighbsist arieasanden.frohe vdeoaerdspeatividie, i mage
in parallel with the lenticular raster so that each stereo aspect Is

opt i calafyar egtiear éingrigym ofoa GtoOR sZOPIC IB 20AE RTOIEFHGINAPY $148t &rithwd th t he
eyes oft %\ rgge%ertm' ned spectator, for which purpose the system conprises a
sensor ‘ToFS8&EE} At 8T?/°%°erte§flm ning the spatial |ocation coordinates of the
eyes of each spectator, the sensor being connected to the automatic
corrector and adapted to generate control signals which are provided to the
automatic correct oMefailédshes exptopncoSybedimfloodimenitsig st er eogram i nages
Wi t hout vi ey nf% 9] asses,. cirrpri si ng an a‘{)par atus with,a vjsualization

St er coscr eenq B i i & Lpdr SGSPY SFRL SSHPT G HBAT] HhighEO O RATE Bopai r 5)
a nunbey; 1 ; op|i NS i n s 0, @ I aQf tans,t+4 he
system%ftﬁfr){ g;}%égérg‘{r[?sfﬁc&,)'on thg(zsa}tqg?gto}ic?e EH@@‘S‘?& éﬁﬂ%gﬁgoggi éélél y
separ atgmgetthehleel ¢ ftanch agieglotf acsesr oipmage afd dack{tpr pdefestntmedright
stereopair, respectively, to.a single stereo aspect, for view ng by the |eft
or righfMmadfe 6f dhsr eatireonaiel S’Eg@t atHitem e SOEBPTFESy @ cHARBREMER ™S ed i n

t hat t . c S I f.cular kas : e for
formi g *0F LFERDA PR S s 3ER S UG b Gt ifing 4 pRRPRIOL 8Ton o
the scraggnified 'sa788hSish Dyl PofateF &GRS Y foRlistn SlipFleOflux@jsecfithe system
for formng, on, the stereoscreen, fixed inmages of the stereopairs with a
di r ect FTERHHM EE S i00M0DT e SN HAGhSEATGOeGPARELY bt oo aF ek Sd, ofr #f

pr edet er mi separate |enticular ras of. t.he. sterepscreen,. cusi ng by

Phe tentbds S1t, FERBE S HTUGE B, (A Theqtiginifede Rar LBE dighP .

pr edet &fe¥hRediva3PFClor! @% eYy CYviG SR cSAEICONRer shyr b HTefes ®irmoprical

spectator "at free displacenent of the spectators, for ‘which purpose the

moni t orsysitethés pmajgecbiyoopsicat eeteinned tisd€s oans mawvodptsuc hc asr guroers @

separately d{spl_aci ng. di stinct | ent&cul_%r raster% i.n_accordance with the

| ocati oWPdfak HIiefas 1O &¢BRY2HREctHESFHDULHE ARGNHITH G R ¥R BFE dSFpri si ng

act uat g, e c| .at e tj,cul rast r Y

i spl aci B ToceL o PerBEp BRI Bhos SHLHEY BLelelS, BL 48Y ARSI EERY

i mages pipjlecbedniigdilty ing agt&fecsdd Ndinsescla | apps OpmiaghnefHngr eheadplct is

optically registered wth. the eyes of the appropriate spectator, for
stereopair image on the stereoscreen 2) and 4r (for magnifying the



z s Nov 2003 '29 which purpose the systemincludes a sensor for separat el
determning the spatial |ocation coordinates of each eye of everiﬁ NOV 2%3
spectator, the sensor being connected to the automatic corrector and
adapted to generate control signals which are provided to the automatic
corrector. 8. A stereoscopic system f8 vi ewi ng stereagram i,mages.w t hout
vi ewi ngjg@ltamesppcmrpmiagiegg Tt HHIPEFRUSCRI th 24TRE |1328?rﬂo‘ estwellrgloscreen

for formng separately. | ocal i.zed, screen . i.mages . qf rm' araunber of
the stEFecPAtis BLARg Wouaiialh aly se?rofar@p?gt g?otrgﬁf t'he gg/osglisemrfurther

gy Fos ’edoanhh?hétgra%§§95€%icﬁ NS S et aptlienskby4benal ati nget he | ef ¢
and rig screen inage of each predeterm ned stereopair, respectively, to a
si ngl e] §§ A0 E actpedt t Hoprujeiog tefetemsesell oantr is ghiowgdoghsoas

predet erm ned spectator, respectivel ¥ char act eri‘ied [.n tg { 1.he apparatus
for . for mirogedtixgdhsosgdos dspnssliding,sy $iedh dBpSiTF HO Wr%ége

conprises a nonitaor with a djrect | i ght ], Sgic0n t SGir8eR for,

t r ansnt®488n r%quél%{qa\ghggapgﬁ S Wﬁﬂnt ﬁggl g‘ﬁ?]flcélfa#n?g%tg SFFSF the number
of for 'E‘B‘i’résfjxf‘dx?ﬁlﬂ? brbTRIESn QHGL - flo@uishen sxumblebr o i dpaaighe pisys 6l dhe
apparatus conprises” a stereo-projection systemw th a lenticul.ar raster

st er eosigr €Bine deds es Minber 4 pfaret drspseidopdcdidier agunpirts AP HIRHELC Tof
spectators, the projection | enses of, each_st.ereq-pso] I ated in
space <8epaEAter REORSHERM FSPEFESbiatohle &AL %@5 I%If L‘?éoﬁgéfé& %ggﬁetlés)gs of
each stereo-projector. | S i t QEAPI8F £ i Pn i Gdtes g oo mspect for
Vi ewi nd’rts)}e%ﬁggp&eecfgt éé‘%g%ggﬂsggrce%%%??b?n any en%%di rrge)nt of  the apparat us
for fortlfﬂ‘gngkts,}@dp&%%ﬁpizc, i pegesuthai rasteos sfechat otererecrgenntzedai® a
sector for view ng stereoscopic innges, each of the chairs

bei ng vabl e
Wi t hi n dptécalipa ofienspdct fenr 'focyistpd acdifend MREE Sy e§f Q1§%4EA onOBf Fﬁ%

spectator's eyes w.th,one predeterm reg @oSysiadnifart her
conpr i s‘itﬁ@e%#réﬁf’or‘rﬁtpg"&’i&?%c@r o\rg ?ﬁg%ébﬁa?gr gsggﬁgﬁeocr%c{eldgto each of the
chairs J'QM%Egggtfglryvi@iuﬁﬂlgaﬂié“geitthﬁnd?h@ght wté it dpwr Spexgest by the kefposition
of 2% O optimal viewing of the stereoscopic effect by the
spect atpnd fightwhiyeh plrpode 3rhereypeaay¢lort ke cORPHER e SONRIEREHr 2 or
separately determning .the spatial .l,ocatiaqn i nat f eywg of
every s%ietdlf&%tiﬁ,c?hfécgéﬁs%rw r‘l@gb"dHHé 4% utaggt){]%oag}egﬁg itcdegcoa?rhe)ét or and
adapt ed, t 0 generate c | 3f 0gal 9 whith ag e Phavidedof@cibe aysmsmt i c
correct ot gFO}Fﬁ’ZI%I{ e?é;é)%e%op?tc ggs'?ém gg{.éset forth in any one of clains 1
to 5, 740l @ i ol Wedsbirod loenaepliralitmand fsgipagat erefas05h Phe

St ereoscr egn are provided with individual otpt'i gal co.rr.ectifon eloer{?%ls such
as curvednnéctes $oothd endematie ¢RFNEEET my [OGeBRERTMICAPEe Y 8PS °PantyT or

hal f-tone, and/Qr color [.ight fi r ) | LS JHdidbt eees off
chroma 6’\%?3?? pi edSB?{’iaﬁgl ec.at%‘f (;erqépggée%?’(cﬂog?géﬁsteﬁ gs. yszet forth in
any one.pf %k;%icf@to]rsﬁo 2d WeEb Sk fuéheySt gewomtopg ¢ cysremm issgmalapt & 1 or
separate stereoprojection of parts of a conmon |eft and righ. i_mge Pf' each
st er eopautolytxeparatetionstinr direstigeci®dr oF he diorcadieh: ¢ par4i82sss (He

st ereoscreen, ,and/ or stereo-projection on . k44380 of

st er eos®FeELtiaRd eABRS-Ar B L AT tﬁ"é‘fg {He F%F?u%gﬁfﬁmﬁgggﬁh igggr%éon t he
| eft part of the scree i iRairha @ s Wighr itghleftneges Gl a4
stereopa?iaFgo‘h‘s on aﬁfegh?f Bgrg?leopestt%g%s]é:arleen.ag.% RA3L.A 3,.AL. A Ah .A R A@
AF . Adfhe AWhtA@TE 0Padr iRSReANItIAEhS right Ages 31 of every spectator.

Tl o ikl Al e ole the maTaangn viewiig Of elear stereoscoplc FAEEAIkwal D)

$ < T
S0G - oA Bl F RIS TR TP b ol Chitkoos )1 S wt mhen Ul ] 6ol cal oal oal cal vau
] ca] ca] ca] c” gHflcs ad s ad cgghga&galn&]lud]@g]ﬂa]eealm]e@a maa]c@a]@eﬂy] @4 ca] c

aJcaJ ca] ca _ . ) i raster
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GBE] »57) et ap HFIECTER, of VOPGY B ) P o R Srel Bamadd tc%ﬁeSab“];c‘?-ré] c"ay
i . i 1 #: EnetyLothneeus () -
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arranged on a common optical axis in accordance with the optical

‘design of a straight-drawing microlens with the linear-magnification

ratio equal to unity. Distance Al from the center of the stereoscreen 2

to the plane in which output lenses of every projection lens 41 or 4r

are located, is équal to distance A2 from the center of the

stereoscreen to the plane in which the centers of stereoscopic image

vision areas 31 and 3r (optimum position of the spectators' eyes) are

located. |

'Referri-n,g to Fig.3, a stereoscopic system comprises a stereo-
projector oriented to project, on a stereoscreen 10 (a projection
system or a monitor) by the lens (1r) of the right stereopair image, and
the lens (1l) of the left stereopair image. In- this system, the
transparent lenticular raster stereoscreen haé the central optical plane:
10 for forming an auto-stereogram image, and two rasters disposed at
the rear and front side of the screen. A raster 11l(at the rear side)
serves to form, on the plane 10, images 1l and 1r o_fl the stereopair

- (stereogram) projected by lenses 1l and Ir to auto-stereogram (with
unit images in the form of lines or dots). A front raster 13 is adapted
to move in parallel with the plane 10, optically mated with the screen
image of auto-stereogram and connected to an actuator of - the
automatic corrector 5. The au.tomatic corrector is connected to the
sensor 6 for determining the spatial location coordinates of the
spectators' eyes and generating control signals provided to the
automatic coirrector for dynamically mating the raster 13 with the
auto-stereogram and providing constant viewing of the stéreoscopic
image with clear stereoscopic effect at spectators' displacement.

Fig.4 shows a stereo-projector 1 with projection telelenses 1l
and. 1r for projecting the left and right stereopair images, respectively,
in directions (a) to appropriate input apertures of projection lenses 4l
and 4r. A light-splitting system may be mounted between the Ienses 11
and 41 and the lenses lr and 4r. Every one separate pair of lenses 41

and 4r is made in the form of normal or wide-angle lens systems and
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of the head closer to the right eye 31, while the lens 41 is disposed at
the left side of the head closer to the left eye 31. The lenses 4] and 4r
are oriented- at the lenticular raster reflecting stereoscreen- 13 for
projecting in direction (b) with magnification of the stereopair images.
The stereoscreen 13 comprises, at the side of spectators, beads of
cat's-eye microsphere lenses 14 having a mirror coating 15 at the rear
side. Every lens 14 has a rated fadius of the lens sphere, radius of the
mirror coating 15, and is oriented. to the stereoscreen for focusing
stereopair images which are projected to the stereoscreen in direction
(b) by lenses 41 and 4r (the images being reflected by lens mirrors in
‘direction (e) on vision areas. of the left stereopair image for the left
eye 31 of a spectator, and the right stereopair image for the right eye
3r). The automatic correction system of all projection lenses for
dynamic separate simultaneous registration of the vision areas with the
eyes of spectators at displacement of these spectators is similar to the

system disclosed in connection with Fig.1.

Fig.5 shows a stereoscopic system comprising a stereo-projector
1 with projection telelenses 1l (for projecting "the left stereopair
image) and 11 (for projecting the right stereopair image), a light.
splitting system (not shown), and magnifying normal and wide-angle
projection lenses 41 (for projecting the left stereopair image) and 4r
(for projecting the right stereopair image). A reflecting mirror
spherical stereoscreen 16 comprises a concave spherical mirror 15 (at
the side of projection and viewing of stereoscopic irhage) having the
inner radius of curvature R and the center of curvature Ogr. Output
apertures of each projection lens 4] and 4r are located, with the aid of
the automatic corrector 5, at predetermined points of projection
(projection aspects) symmetrically to coordinates of the vision area
centers of the left screen image for the left eye 31 and the right screen

image for the right eye 3r of every given spectator, respectively. the
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R of-the stereoscreen mirror sphere, The separate dynamic -automatic
correction -system of all projection lenses 4r and 4l for automatically
and. separately registering the vision areas of screen stereoscopic
images with the eyes of spectators at displacement of the spectators is
similar to the system described with reference to Fig.1.

Figs 6 and 7 show a planar stereoscopic system which comprises
monitors 11 (for forming the left stereopair image) and 1r (for forming
the right stereopair image) with two or more projection telelenses 17
and a plurality of wide-angle projection lenses 18 (for magnifying
parts of a common stereoscopic image on a translucent lenticular
raster .stereoscreen 10). The monitors 1r and 11 form light flux of
projection in direction (a) towards telelenses 17 disposed at the end of
the stereoscreen and oriented to project in direction (b) without
magnification of images along the stereoscreen plane to input
apertures of lenses 18. Telelenses 17 project local parts of the general
area of the left and right images of one or more stereopairs with the
general area for full-screen images formed by video monitors 1l or Ir.
The lenses 18 are mated with deflecting mirr-ors 19; located at
different points (plrojection aspects) in the plane parallel to the
stereoscreen 10, and oriented to project the image in direction (c)
with magnification of the part of the image area on a predetermined
localized portion 20 of the area of the translucent stereoscreen 10.
The stereoscreen 10 comprises a two-side lenticular raster for forming
auto-stereogram stereoscopic images. One or more lenticular rasters
are mutually movable in line (g) along the stereoscreen plane, and
separately connected to actuators of the automatic corrector 5. The
sensor 6 is connected with the automatic corrector 6 and receives
signals (d) of the spatial location coordinates of the spectators' eyes.
The automatic corrector automatically dynamically registers the
stereoscopic image vision areas with the spectators’ eyes at

displacement of the spectators.
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A stereo projection system in accordance with the present

inverntion operates in the following manner.

Referring to Fig.1, the projectors 1(1) and 1(2) project, by all
pairs of lenses 11 and 1r with the light-splitting system with lenses 41
and 4r from different aspects, the left- and right images of stereopairs
which ‘are parallax-mated on the visualization screen 2 as auto-
stereograms. The first layer of the stereoscreen (in Figs 1 and 2)
forms, at the side of projectors (with the raster of lenses 7) on the
central (second) layer of the stereoscreen (with the raster of lenses 8),
images in the form of aspectgrams of all images of output apertures of
the. projection lenses 41 and 4r. The third layer (with the raster of
lenses 9) focuses each image of output apertures of the projection
lenses_ to the aspectgram on corresponding vision areas of these images
for respective eyes 31 and 3r of spectators. The sensor 6 or a plurality
of separate sensors 6 receive light signals (d) of the spatial location
coordinates of every eye of the spectator, and generates automatic
correction signals which are provided to the automatic corrector 5. On
the basis of these signals, the corrector shifts, by separate actuators,
every definite pair of projection lenses 41 and 4r in the direction (g) in
parallel to the path of displacement of the eyes of a corresponding
spectator, thereby providing independent dynamic registration of each
particular vision area with the respective eye of the _spe-ct‘ator. The
automatic correction ensures constant viewing, by any spectator, of
clear stereoscopic effect at any point of location of the spectators'
eyes or in the process of lateral displacement of the spectators
independently of 6ne another.

The stereo-projection system shown in Fig.3 projects, by the
stereo monitor 1 with projection lenses 11 and 1r, the left and right
mated images of the stereogram on the lenticular raster 11 of the
stereoscreen 10 to form on plane 10 of: this screen one or more auto-
stereograms (by separately projecting with parallax several stereopairs

similarly to aspectgram images). With the aid of separate actuators of
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rasters 12 disposed at the side of spectators are dynamically displace

in direction (g) to registration of each stereopair screen image vision
area with the eyes of respective spectators. Therefore, every spectator
can constantly view the clear stereoscopic effect from any aspect at
displacement of the spectators in the stereoscopic image viewing
sector. The stereoscopic system with a similar automatic correction of
front rasters may be formed on the stereoscreen (in the plane of the
screen 10 without projection and the raster 11 at the rear side of the
screen) of a video monitor, a television set, a computer monitor, in the
form of stereo photography, stereo illustration, a shop window or an
advertisement billboard.

Like the embodiment of the stereoscopic projection system
shown in Fig.1, the stereoscopic systems shown in Fig.4 with cat's-eye
lenticular raster or mirror spherical stereoscreen shown in Fig.5 also
simultaneously project a plurality of stereopair images from different
projection points (projection aspects). The independent dynamic
automatic correction is provided by éimila-r automatic correctors 5
with sensors 6 (for defining the spatial location coordinates of the
spectétors' eyes) for registering every predetermined vision area of
each stereopair image with respective eyes of a given spectator.

In the stereoscopic system shown in Figs.5 and 6, the monitor 1l
forms the left image and the monitor Ir forms the right image of a
stereopair. Projection telelenses 17, wide-angle lenses 18 and
deflecting mirrors 19 project, onto a part 20 of the area of the
stereoscreen 10, a part of the area of full-screen images of the
stereopair in the form of stereogram screen images. The lenticular
raster of the stereoscreen 10 (disposed on the reé.r side of the
stereoscreen) forms full-screen'i_mages ‘as an auto-stereogram. By the
mobile front .raster or several independently moving rasters of the

stereoscreen 10 (disposed at the side of spectators) with the aid of
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5 provides dynamic independent registration of vision areas of the left -
and right full-screen images of the stereopair with the left an.d right
eyes of every spectator, respectively, at displacement of this
spectator. The sensors 6 determine spatial location coordinates of the
spectators' eyes. The sensors are connected to the automatic corrector

and generate control signals which are provided to the automatic

corrector.

Industrial Applicability

All of the stereo-projection systems in accordance with the
invention may be produced on the commercial scale using conventional
designs and production methods of projection and monitor systems for
forming conventional and stereoscopic images. The stereoscreens in
accordance with the invention may be fabricated by conventional:
methods for fabricating the lenticular raster and. mirror spherical
screens. The claimed automatic correction systems may be fabricated
| using conventional designs and p.roduction methods of similar
automatic correction systems used in various fields for automatically
tracking the objects. Therefore, the industrial applicability of the
present invention is obvious. The stereoscopic systems may find wide
application in cinemas and any television and computer systems. in
which the clear stereoscopic effect must be viewed at any viewing
angle and at any mutual displacement of plurality. of spectators. Such
stereoscopic systems will ensure the most comfortable viewing,
without viewing glasses, of stereoscopic images with optimal optical
parameters at free positioning and mutual displacement of spectators,
at collective simultaneous viewing of the same or different
stereoscopic images on a common stereesceeen within a wide angle of

view.
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What is claimed is:

1. A stereoscopic system for viewing stereogram images without
viewing glasses, comprising an apparatus with a visualization
stereoscreen for forming separately localized screen images of
stereopairs, a number of stereopairs being equal to a number of
spectators, the stereoscopic system further comprising, on the
stereoscreen, a system for optically separating the left or right screen .
image of each predetermined stereopair, respectively, to a single
stereo aspect for viewing by the left and right eye of one given
spectator, respectively, said system characterized in that the
apparatus for forming stereoscopic images is a stereo-projection
system with a lenticular raster stereoscreen, Or a cat's-eye screen,; or a
concave spherical stereoscreen, a number of stereo-projectors being
equal to a number of spectators, projection lenses of each of the
stereo-projectors are adapted to be displaced in parallel with the
stereoscreen, - and located and oriented in space sO that the screen
image of one stereopair projecfed by lenses of each stereo-projector is
focused by the stereoscreen to a stereo aspect for viewing by one
predetermined spectator, the stereo-projection system comprising an
automatic corrector with actuators which are connected to the pairs of
the projection lenses of the stereo-projectors for separately shifting
the lenses in the direction of registration of one predetermined stereo
aspect with appropriate eyes of a predetermined spectator, for which
purpose the system comprises a sensor for separately determining the
location coordinates of the eyes of every spectator relative to the
stereo aspect for viewing the stereopair screen image, the sensor being
connected to the automatic corrector and adapted to generate control

signals which are provided to the automatic corrector.

2. The stereoscopic system as set forth in claim 1, wherein the
stereoscreen -is a translucent screen with three parallel layers of

lenticular rasters formed by spherical positive microlenses, all
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microlenses in the rasters being arranged so that every three lenses,
one from each raster layer, are located on a common optical axis
perpendicular to the planes of the rasters at a distance between the
lenses in accordance with the structure of a straight-drawing lens with
the linear optical magnification ratio equal to unity, all pairs of the
projection lenses being mounted for through-projection behind the
stereoscreen in the plane which is parallel to the plane of the
stereoscreen and spaced from the stereoscreen at a distance which
provides sharp focusing by the stereoscreen of every stereopair screen
image to points of stereo aspects for clearly viewing the stereoscopic

effect by every spectator.

3. The stereoscopic system as set forth in claim 1, wherein the
stereoscreen comprises a mirror lenticular raster of cat's-eye type
formed by cat's-eyes in the form of spherical microlenses having a
mirror coating at the rear side, or the stereoscreen comprises a raster
made by corner mirror reflectors, every pair of the projection lenses
for magnifying projections on the stereoscreen being located closer to
the head of a spectator, the lenses being directed at the stereoscreen
for reflecting, by the stereoscreen, the right stereopair image
projected by the- lens at the right side of the head to the right eye of
this spectator, and the left stereopair image projected by the lens at

the left side of the head to the left eye of the spectitor.

4. The stereoscopic system as set forth in claim 1, wherein- the
stereoscreen for reflecting the projection comprises a spherical
concave mirror with the center of radius of curvature located at the
side of a spectator, each given projection lens being continuously
registered symmetrically to the appropriate eye of the spectator
relative to the radius of curvature of the screen mirror which are in

this plane of symmetry.



10 h h 10 h h!'6"10% h h& ()-! F$10% h h& ()--10% h& () - 10%
h& ()-E}oP44$, 10% & () $@L0% ()- 10tt 10tt 2
10tt!."10%t& ()--!S'10%t& ()-!pY'10%t& ()-]r S1l4! dni 109BB& ()

6 NOV 2003

| 9% 10988 ()~ 10 10 10! y#10%! ()- @ 10% ()-! @ 10% ()-] 2rPB4 10//

10/ /! @H#10%./ & () -+ "10% / & () - Y% 109
aH 5'&“&) + 104/&(2yY/610A:5<§'

¢ stereoscopic system as set(i)o_rth in any one of claims 1 to
4, wherein the stereo-projection system comprises a stereo-projector
for forming images of a single common stereopair, comprising a pair of
projection telelenses with a light-splitting system including mirror or
prism elements for splitting projection beams projected from output
pupils ‘of the telelenses and directing the beams to input pupils of
wide-angle or normal pfojection lenses for magnifying the stereopair
images on the stereoscreen, the projection lenses for magnifying the
images with the light-splitting elements being connected to an actuator
of the automatic corrector for separately shifting the lenses in parallel
with the plane of the stereoscreen to register predetermined stereo

aspects with the eyes of a respective spectator,

6. A stereoscopic system for viewing stereogram images without
viewing glasses, comprising an apparatus with a visualization
stereoscreen for forming separately localized screen images of
stereopairs, a number of the stereopairs being equal to a number of
spectators, the system further comprising, on the stereoscreen, a
system for optically separating of the left or right screen image of
each predetermined stereopair, respectively, to a single stereo aspect
for viewing_ by the left or right eye of one given spectator,
respectively, characterized in that the apparatus for generating
stéereoscopic images comprises. a monitor with .a lenticular raster
stereoscreen for forming auto-stereogram images, the stereoscreen of
the monitor being formed as a directed transmission of a transparency
on the screen, for forming stereopairs images displaceable in the
screen plane and focused by the lenticular raster to predetermined
separate stereo aspects for viewing each stereopair by a predetermined
spectator at free displacement of the spectators, for which purpose the
monitor comprises an automatic corrector for separately displacing, on
the stereoscreen, the elements of the image in parallel with the

lenticular raster so that each stereo aspect is optically registered, by
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determining the spatial location coordinates of the eyes of each
spectator, the sensor being connected to the automatic corrector and

adapted to generate control signals which are provided to the

automatic corrector.

7. A stereoscopic system for viewing stereogram images without
viewing glasses, comprising an apparatus with- a visualization
stereoscreen for forming separately localized screen images of
stgreopairs, a number of the stereopairs being equal to a number of"
spectators, the system further comprising, on the stereoscreen, a
system for optically separating the left and right screen image of each
predetermined stereopair, respectively, to a single stereo aspect for
viewing by the left or right eye of a predetermined spectator,
respectively, characterized in that the screens comprise separate
lenticular rasters, the apparatus for‘ forming. stereoscopic images is
monitor with a directed light emission of the screen or transmission of
a transparendy, or a stereo-projection system for forming, on the
stereoscreen, fixed images of the stereopairs with a directed__light
emission of the each stereopair image to lenses of a predetermined
separate lenticular raster of the stereoscreen, focusing by the lenses.
the screen images of any predetermined stereopair-to a predetermined
aspect for viewing the stereopair by a predétermined spectator at free
displacement of the spectators, for which purpose the monitor or the
projection system includes an automatic corrector for separately
displacing distinct lenticular rasters in accordance with the location of
the eyes of every spectator, the automatic corrector comprising
actuators connected to each separate lenticular raster for separately
displacing the raster along the screen relative to the screen stereopair
images projected by this raster so that each appropriate stereo aspect

is optically registered with the eyes of the appropriate spectator, for
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which purpose the system includes a sensor for separately determining

the spatial location coordinates -of each eye of every spectator, the
sensor being connected to the automatic corrector and adapted to

generate control signals which are provided to the automatic

corrector,

8. A stereoscopic system for viewing stereogram images without
viewing glasses, comprising an apparatus with a visualization
stereoscreen for forming separately localized screen images of
stereopairs, a number of the stereopairs being equal to a number of
spectators, the system further comprising, on the stereoscreen, a
system for optically separating the left and right screen image of each
predetermined stereopair, respectively, to a single stereo. aspect for
viewing by the left and right eye of one predetermined spectator,
respectively, characterized in that the apparatus for forming fixed
stereo aspects of the stereopair screen images comprises a monitor
with a directed light emission of the screen or transmission of a
transparency with the lenticular raster. for the number of formed
stereopair images equal to the number of spectators, or the apparatus
comprises a stereo-projection system with a lenticular raster
stereoscreen and a number of stereo-projectors equal to the number of
spectators, the projection lenses of each stereo-projector being'
located in space so that the screen image of one .stereopair projected
by lenses of each stereo-projector is focused by the stereoscreen to a
stereo aspect for viewing by one predetermined spectator, in any
embodiment of the apparatus for forming stereoscopic imagés chairs
for spectators are mounted in a sector for viewing stereoscopic
images, each of the chairs being movable within the area of spectator's
displacement and registration of the spectator's eyes with one
predetermined stereo aspect, the system further comprising an
automatic corrector with actuators connected to each of the chairs for

separately displacing the chair with the spectator to a position of



26 NOV 2003

30
optimal viewing of the stereoscopic effect by the spectator, for which

purpose the system further comprises a sensor for separately
determining .the spatial location coordinates of each eye of every
spectator, the sensor being connected to the automatic corrector and
adapted to generate control signals which are provided to "the

automatic corrector.

9. The stereoscopic system as set forth in any one of claims 1 to
5, 7, 8, wherein the projection lenses for magnifying images on the
stereoscreen are provided with individual optical correction elements
such as curved mirrors or lenses for correcting geometrical errors,
and/or half-tone, and/or color light filters for adjusting the brightness

or chroma over the field of image.

10. The stereoscopic system as set forth in any one of claims 1
to 9, wherein the stereoscopic system is adapted for separate stereo-
projection of parts of a common left and right image of each stereopair
by separate stereo-projectors. on different parts of the stereoscreen,
and/or stereo-projection on the central part of the stereoscreen, and
mono-projection of the left part of the left image on the left part of
the screen, and the right part of the right image of the stereopair on

the right part of the screen.



