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OV 975422 WD 00/03271 PCT/RU99/231 A PRQJECTI ON SYSTEM Fil ed of the
| nvent’j;on The invention relates to projection systems to project nono- and
stere@scopic inages on a |large viewi ng screen by the optical projection
techni que. The proposed projection systens are intended for the
consuner-oriented and professional applications in cine-, tele-, video-
and conputeﬁjé/gﬁection, projection of theatrical scenery, advertisenents,

as well as {pr gybg§7lpurposes. For generating the prepeekgdojsmpges, the
presentl|y- useg proposed updat ed epi scopes, diascopes, cl ne-

projectors, and video, tele- and GRPIRGIION SYEETEMrs can be used. The

proposed refl ect 987 o kr I Q&gHtAg(ﬂM ng screens are capabl e of
provi di ng hi gh og2r3§+—§ég§%éééﬁs—é?3¥he screen i mages and consi derabl e
oper ati on capabi Thei davehtipnojretbites not gurgwationt By siemer tar tprdyectr Art
The projection syste t hat conprise a projector_and a, pr.ojection view n
scregn gre WPB@Fg- \ﬁfeq§9%§#aiﬂ(%Hﬁﬂééféﬂn%diﬁ§g§ pri&e equﬁ%%xbangh
i mage by a phej eptiesllsrsiedfon H¥dlEe@.) is nagnified on a large
external translucent or reflecting view ng screen. A fransparenc
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i mges f rorrbbhgaﬁeﬁ_ﬁsﬂ%ﬁé&e%mc' BeokbbEBoRs1 | igppidcatiiyeial ifi sPiys. An
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t he di spl aypscpesas. Fror egemesattingg they @radectadeimaddes at the presently-
‘used and proposed updated episcopes, diascopes, <c¢ine-
projectors, and video, tele- and computer projectors can be
used. The proposed reflecting or translucent viewing screens
are capable of providing high optical parameters of the
screen images and considerable operation capabilities of

projection not known in the prior art.

Prior Art

The projection systems that comprise a projector and a
projection viewing screen are widely-known. In a projector
formed is a projected image, which image by a projection lens
{of a projector) is magnified on a large external translucent
or reflecting viewing screen. A transparency projector
translucently projects the transparent images of objects,
e.g. images from transparent slides, cine films or ligquid-
crystal displays. An episcope projects, in the reflected
light, the images of background-illuminated opaque obijects,
e.g. drawings, illustrations, photographs. Tele-, video and
computer-projectors having kinescopic or other 1light-
radiating displays, project self-luminous images formed on
the display screen. Projectors that have an image modulator
comprising a plurality of electronically-controlled micro-
mirrors, project the images in the light that is reflected



conprisiang a plurality of electronically-controlled mcro- mrrors, project
the ifipges in the light that is reflecteg I 2 frommcro-mrrors. A
frontg projection systemserves to project an inmage onto a reflecting
viewi ng screen or a white wall. A rear-projection systemserves to project
an imge onto a translucent diffuse-diffusing screen. The known projectors

are descri beghn NmiMYeEtigeory. V. A Khesht-groféectidit eisgrstteng Aekves to
Large-screen video systems, Mscow, <<Panas>> publishers, 1993 2. 15-22,
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consi derabl e weight. This alsadvanta e is connected with the necessity to
carry out ) ecttinanslwcgntadgéfpperatffepinpate&Btween a projector and
view ng screen at a projection distance that nust be not |ess than the

| ength of the screen inmage diagonal. Further, there is a possibility that
the projection Thed inoewge prorecherscarendeserbeed Hadowed by vi ewers and

bjects th [ P T : i.cal '
el Focti ng MAELTSARRT bk Ry e | T CROBE Aoroy ords SF Aok | ght

i'n"case o projectrton
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light flux to the i mal _e nt, . Theregupgn_ i | ewy.ng the screen i mages
when a Vi e@ﬂ'r@'s&@'ngsﬂéﬁggxt Eigst gargs‘?q(?cﬂi’l % nati on, the image
contrast deteriorates significantly, brightness is |owered at the edges of
the screen image field, and the colour-rendering accuracy js |qst. These
parameters can b€ dRiioraldisanyapaagepPhckhe R '(%Srﬂuls%dt SLRIFCELRD
screen of dytdid CFb (halion liriRs coRfils1ddl [hhe €3RS1AArhONET waightly Of
the screen Images restrains possibilities to use_ projection systens in

i | | um nat edClpkendlsesdvwantais dbdr sonfersed with the necessity to carry

out projection 1in a large projection space between a
projector and viewing screen at a projection distance that
must be not less than the length of the screen image
diagonal. Further, there is a possibility that the projection
and images on the screen can be shadowed by viewers ahd
objects that are present in this space. The technical paradox
is that a reflecting or translucent viewing screen in case of
projection of a bright and sharp image must reflect or,
respectively, transmit the projected light flux to the
maximal extent. Thereupon in viewing the screen images when a
viewing screen has an external parasitic illumination, the
image contrast deteriorates significantly, brightness is
lowered at the edges of the screen image field, and the
colour-rendering accuracy 1s lost. These parameters can be
optimal only on a black screen (similar to a black screen of
the direct vision kinescopes). In this case, a lower quality
of the screen images restrains possibilities to wuse
projection systems in illuminated premises and outdoors. This
difficulty is connected with design problems of the modern
projection systems that permit the projection within the
projection angles {angle of the axis inclination with respect

to the viewing screen perpendicular) of not owver 30°.



difficukty is connect-ed wth design problens of the nodern projection
systers that permit the projection withid the projection angles (angle of
the axis inclination with respect to the view ng screen perpendicul ar) of
not over 30. a (c) 3 A rear projection systemconprising a

| enticular-raster rear projection (translucent) view ng screen is the nost
proximate one to the claimed invention in terms of the set of the .
characteristic featdyes, aMbaticH T‘%‘%ﬁe@:ﬂ&&@ia{i@i@u'é Lerti@ 9G8R s¢@Rsi St s
of two parts: on the projection side disposed isa Fresnel |ens, whereto,
on the viewegasi gaojeatiaphett zansgantdal V§eybRyt iSsHastar &S| e cmoak
elements Qi St (B! LiginShl i RFendlin PLPSANAR Off (hESSCR! Bk
strips ensure an 1nmage of an high contract even in brightly- 1T11umnated
prem ses. Axtial chagactechstbo ffaatoresofandoragtairezd) tethnisal emesiudts. 7
units. A Frgsnel lens having.,a ver reat_.axial _directivity factor .(up to
100) concen %t 8§TCFHe cé)lncﬁl%&sorofi éﬁg fﬁ?&@% t Rtn tglevep§°?1%ﬁ109§ aﬁégj of
di ffusing. disposad aisl enseseshebclichlse oanmstia,aten luhghtviédenx istidel,ots
bet ween the bl ack vertical strips, diffusin the sanme. in the viewer
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wi dth against the screen reflectance is achieved. A dark screen is_ not

sensitive tFRBRLONAVLY @MiRAIRE, andigh KGR ragsn ¥Ry 40 &F1ghtilvght in
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di sadvant age o e rear- ront projection systenms is the neceégity of
a | arge volbmighidfnasss pfojgescireanspaced;’? whitoutA FAraindindeng drvéngak

objects. F r {?3 enti -l er. ree a I
signifi canﬁ%&t%reet riadﬁe‘{r}escgi%ae?\é&:lgg'l%&urfﬁr%gr?gepi%ﬁg%gc?@@ﬁgfoﬁrcg%qgégegent re
t o edges ofthdie psxojeehormabighiparilucul aithimhen wvery emdangowt angle of
diffusing. Lenticular lenses direct the concentrated light
flux in slots between the black vertical strips, diffusing

the same in the viewer direction within a relatively broad
observation angle. Thereby an optimum tradeoff of the ligﬁt
concentration (luminous efficacy) and viewing zone width
against the screen reflectance is achieved. A dark screen is
not sensitive to external illuminations, and an high
concentration of light in narrow slots is perceived as an

high brightness of an image.

A disadvantage of the rear~ and front projection systems
is the necessity of a large volume of the projection space,
without shadowing by external objects. Further, the
lenticular-raster screens are known to reduce significantly
the brightness and colour-rendering accuracy from the centre
to edges of the screen image, particularly when in viewing at
the aspects near to the edge of the viewers’ location sector.
Besides, an excessive growth of dimensions and weight of the
prior-art rear projection systems is caused by the necessity
to place a projection system in a light-protected premises or

a housing containing projection mirrors, and the need to have



t he aspects near to the edge of the viewers' |ocation sector. Besides, an
excesst ve growt h of di mensions and wei gh# of the prior-art rear projection
systens is caused by the necessity to place a projection systemin a

| i ght-protected prem ses or a housing containing projection mrrors, and
the need to have 4 neans for rigid suspension of a projector. These

probl ens, BAANEI $6Tt FdiePYIEIBIBNfRF Pr HFOIELEATd ShEFCe RIQDACE$a
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proj ect nonproject irersgesEmE @ngluaakey themgasre negpgnsioad es  of

magni fication of an image in a bright external parasitic illumnation of
the screen i mge. The comon technical result achieved through enbodyi ng

of the claimed iDvefitdfird o8 theatingestgBnof a projection systemthat

provi des a reduction of the %rOJectJon space,, inprovenent of the basic
paraneters and at% PPFHeSInNE 1R MHENer5S ofCa BFCOFILEE i IEXOPRSAFE wi t h
a maxi mal | g3 nousimeafdirACun8Y Mwdrisednef ford it {die BySteRs! aRviingm the
screen end-face. An additional technical “result "according to claim2 is
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the form ofy p i alfes Uite R (RFELR 3hgen ' moe by way of multiple

reflection ©

The common technical result achieved through embodying
of the claimed invention is a flat design of a projection
system that provides a reduction of the projection space,
improvement of the basic parameters and also provides novél
parameters of a projection system, with a maximal luminous
efficacy by virtue of effecting the projection from the
screen end-face.

An additional technical result according to claim 2 is
the possibility of the separate or simultaneous frontal
and/or translucent projections and viewing of images from two

sides of a screen.

Another additional technical result according to claims
3 and 4 is the use of the end-face projection to project the
rays into the interior of a screen in the form of a light
guide to form a screen image by way of multiple reflection of
the rays in a 1light guide. This approach will exclude
shadowing of the projection and that of the pre-screen and
post-screen projection space volume.



the rays,in a light guide. This approach will exclude shadow ng of the
proj-eckion and that of the pre-screen andd post-screen projection space
volumg. 5 Still another additional technical result according to claimb5
is formation of a screen image in projection of the rays that correspond
to certain image el enents (pixels) and characterised with different angles
of entrance - iné&itddaca@nadmearhadditionalndgeahitinads resilde aceerdidiy skot hat

t o out put i s Dy, i ght - dj r i e {.at
coor di nat essdgfaq'g{ gﬁe%nf%a%giﬁdor%t? o%&%%l?l ?m%%&ot %@rpgﬁlﬁ{—‘ﬁ%% 8% et(::kﬁ%i cal
result accormdiysg that ctatredpars! broacentain oimdde stement air ¢oidals ngand

anti-flare rotection, .or ,that, .of_ the ,screen's controlled transpare
and reducti (fﬁlaotlact%ﬁéﬁlgFgawd‘ﬁ‘t ﬁjelffsfc,err?@ﬁ i @sviosfb?rétraerf%‘?mﬁt %.ﬁgé?ﬁgg
anot her addidn amal dedulniteay seghtedCctasddagat screbai sv6thst atseducpion of

the projection space or_the |light- guide screen thickness by the optical
narrowi ng of$@Y%ngA¥Edi R¥l SELEeBn gﬁﬁﬁﬁaﬁéﬁﬁﬁﬁﬁ-oﬁnra§§eusﬁﬁgr?ﬂglate

proj ectors' gycraehitren bgngegcrégﬁliméggnﬁgymggygﬂj onal technical result
according to claim?7 is a reduction of the projection space or thickness

of the light-guide screen by the optical narrowi ng of |ongitudinal section

of the transluci B@iﬂﬁ.oja%‘atih%'}r éi%natlhecééﬂdi@a&a?f&éqlscysat@éa ify to
transparency projector, wthout the use of projection [enses. Yet "anot her
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t he possi bil} ; easy Lewn f reescopl.c .. S 1 he use
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di fferent vigyers on a comon Screen at
elements.

Still another additional technical result according to
claim 6 is a reduction of the projection space or the light-
guide screen thickness by the optical narrowing of
longitudinal section of the projection rays wusing tﬁe

projectors’ projection lenses.

Still another additional technical result according to
claim 7 is a reduction of the projection space or thickness
of the 1light-guide screen by the optical narrowing of
longitudinal section of the translucing projection rays in
the illumination system of a transparency projector, without
the use of projection lenses.

Yet another technical result of application of the
invention according toc claim 8 is the possibility of an easy
viewing of stereoscopic images, without the wuse of
stereoscopic spectacles, to be provided for a moving viewer,
as well as the possibility of simultaneous viewing of
different images by different viewers on a common screen at

various aspects of observation of images.



vari ous aspects of observation of imges. 6 Said technical result in
enbodys ng the invention is to be provide®# by that the known projection
system conprises only one or several projectors and a view ng screen, and
on the screen forned are light-diffusers for diffusing the projection
rays. The distinction is in that the light-diffusers are inplenented in
the form of optiealderesbnicahdapsedtt dn empodvénghshpr djp@entédanr dps to
directed fr t e n c | P0G D I d, :
subsequent | 3%@ r%lﬁvgg%ﬁorb}gegfl%gt ,ethegpt [ ca’?l gfggéggg?gy%&%&n%@h SRS eous
di f fusi ng oPnikieonsane, senesallherodectorsf antie asoresmingnegeeengwiamg. oFor

optical magpiLicatl a ri a | ectdon sharpness.. th over the
entire screghgar%%%eoﬁe%%rrgﬁ%?gt g?g a%lgé}%e ﬁféd)’sesrgre R& a?%gglﬁ)%*ﬁ%eg:%th
an optical pysjeotiontraysformthe projection inmages and to narrow

cross-section of the projection rays to the width of entrance w ndows of
the light-diffusers. In other words, the clained projection system

conprising one OThéeVEIstinytdicect @6S 8Md thatl ewhad SCHReNdi s MMIBPN 5re
l'ight-diffusers of the projection rays are provided is characterised in

that the | i gHPLeMeRRbr dar Engesfofd Ao aPdpcade ehempnig ecadantachy 0
directed fregpthee SKHEPrSUELRRE ra SOBQrFEﬁeéuf{'@rgﬁﬁdscrsé@? t'ﬁe—'ftaldé

defl ect, optically, said Trays, wth sinultaneous sing o e sare,
into the s8&PR¥ gie \BauMary rdfangn angageubseapenbhya seflart; andiefilecher

conpri ses ag,ppti , S%skigm tr fo | ect: L pRge ng
mat ches crosg-g(té%%?%ns\é% 8t h%a r0j gg{%?ionégg@is@%%%@ét&é'%gﬁtsé'gﬁceoéu |hles of
the |ight-dsaneser sipreovittded sectdre ofcriden, sspeehatintagepr oveweng. sHarpness
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depth over the entire screen area, the projectors and viewing
screens are provided with an optical system to transform the
projection images and to narrow cross-section of the
projection rays to the width of entrance windows of the
light-diffusers. -

In other words, the <claimed projection system,
comprising one or several projectors and a viewing screen,
whereon light-diffusers of the projection rays are provided,
is characterised in that the light-diffusers are designed to
capture the projection rays directed from the screen end-face
along its surface and, subsequently, deflect, optically, said
rays, with simultaneous diffusing of the same, into the
sector of viewing of an image formed on a screen, and further
comprises an optical system that transforms the projected
image and matches cross-sections of the projection rays with
the entrance pupils of the light-diffusers provided on the
Screen, so that to provide a sharpness depth of the projected
image over the entire surface of the screen.

According to claim 2, the viewing screen is designed to

carry out projection from the screen end-face onto the
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carry owt projection fromthe screen end_face onto the frontal and/or the
reverse (fromthe viewer's side) surface’! of the screen, and for said
purpqse the light-diffusers are inplenented in the form of protruding
from or recessed in the screen surface - nirrors | enses, prisnms for

capturing, e ffusin he r ected fro the creen
end- f ace. ﬁgég{ ftﬁ% é?%]g 6fVE §?eﬁ%F§mc ?ac §&e§28 %+d%T
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reverse Surﬁﬁéescﬁéeﬁabdrﬁéé@en mikeokrkghtiediskkys @S spke f%%léagﬁ;%mrmgt,he
form of protruding from _ or recessed in the screen surface, optical
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Spojection e%ﬁp Fﬂ?% fhi£FgﬁhFﬁ% gwergﬁ Pﬁ@g Hggﬁal&@ EEPPaSYTIRGEal | y
over the sweesame@cre&;spns@dlm-@ztfﬁ;mdawe ldeRgahelti 4Rt tdef fragmrs to

out put the gr%{ectlon rays out of the light guide within predetern1ned
coor di nat esChf RIFIGEEN” LraGe fOF ndlaSFSeAThdPeak @ 33KARD | iSYFEAGEY des

di ffuse thec%f’cilfa@l ectdht'Y SThdgal %ﬂehfen%%r Q8R 11RARM¥hEWHNInS L0 Forft
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light - gui dep1end- 1:36€5; h81 Qe Rf CIRISH ™AEY surface of the screen image

formation.

In ancther embodiment of the projection system accordiﬁg
to claim 3, the projection system is characterised in that
the viewing screen is provided with a light guide in the form
of a flat-parallel plate, or a laminate or multi-strip light-
guide. The light-guide core has a constant refraction index
and has the end-face transparent entrance windows for
inputting the parallel projection rays into the light guide.
On the light-gulde surface, locally over the screen area,
disposed are dot-shaped or linear light diffusers to output
the projection rays out of the 1light gquide within
predetermined coordinates of the screen image formation.
Thereafter these light guides diffuse these projection rays
into the screen image viewing sector. A projector or
projectors are provided with an optical system for forming
narrow parallel projection rays and for supplying these rays
through the light-guide end-faces into predetermined
coordinates of incidence of the rays upon the light-guide
planes. Such arrangement ensures propagation of the rays



coordi nates of incidence of the rays upon the |ight-guide planes. Such
arrangement ensures propagation of the rd8ys 8 inside the light guide up to
certain light diffusers owwng to nultiple internal reflection fromthe

|'i ght-gui de surfaces, free fromthe screen |ight diffusers. Sone

projection rays captured by appropriate light _ diffusers, exit fromthe
light gui déﬂ%h%e ak d}rlfgfl'lfseﬁ]“iq%t gt ke Ser&amni hbght JEWHpEe@ng to
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| ower than that of the core. For any of these versions of enbodi nent of
the light-guide screen, a projector is provided-wth an optical systemfor
formati on of praxjemtdiony dfo relesinof3,t hm ey ecledd nigma@e’e®nyarheUs ight -

el ements, which rays are .ch ract%rised gé different angles at which angles
these rays Emer ¢ I%%Htmpgﬁf‘@é gfld2falavirgchie /3 ntYeIOSTHAEE s a
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di ffusers thin the . ap(gi: opri ate coordinates of formation of a screen
i mage. Thent@G$hedR tAPs HrkedilonuRfd PROPAZALERR oPfofrayss ey athen laghthe

i mge. Accopeidig, e lrd hagf at EGnEE%ﬁ‘E‘%Q@ra& PrAREL R i%y%E)ﬁme%is
characterised in that the entrance and exit w ndows of the sCreen s Tight
di ffusers HEV aanidHiadslingr ear &hatoptd.cadul edpranad nesndowl lodr 4 hanghhe
screen are t i NAQUS <l +O g@g i , .SGr area around
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| ayer. | n ariotueer ignblositamrenthaon tthe: sofeerthar eare. For any of these

versions of embodiment of the light-guide screen, a projector

is provided with an optical system for formation of
projection of rays of the projected image’s various
elements, which rays are characterised by different angles ét
which angles these rays enter the light-guide end-face. Such
arrangement provides a selective output of these rays out of
the light guide by the screen light diffusers within the
appropriate coordinates of formation of a screen image. Then
these rays are diffused into a sector of observation of the

image.

According to claim 4 of the invention, the projection
system 1s characterised in that the entrance and exit windows
of the screen’s light diffusers have a minimal area, that is
multiple times smaller than the screen area around the
windows. In one embodiment, the screen area around the exit
windows on the screen is coated with an opaque anti-flare
black layer. In another embodiment, on the screen area
between the light diffusers, an opague anti-flare black mesh
is disposed. In the third embodiment, the screen area around
the light diffusers is optically transparent or coated with a



between .the light diffusers, an opaque anti-flare black nmesh is disposed.
In thexthird enbodi ment, the screen area9round the light diffusers is
optically transparent or coated with a 9 photochronme filmto adjust
transparency of the screen using the ultraviolet background illum nation.
According to claim5, the projection systemis characterised in that the
proj ect or i Phegarppere wtiknatoprgjasti dransPaprRBEY P&n s hendERaTorfHidid c
cyIindricalthgnﬁltrggi€1§ylgég§'fgﬂndﬁfylﬁ 1h.9k 18nM ni mal magni fication of
the projection size, for exanple a magnification in height, and for

si mul t aneous magni fication of the projection to the screen width. The

projector is posiij t pr edet.er m hed | st th reen,, and
on the end-face %%&?ﬁgﬂg regﬁ ﬁﬁ@ﬁ# p&giti%%%d gggge%#ﬁggr %¥%§8 iredtive
refl ector tehadetterisédie iprojtdetti onhér oprspectend-ilsaceqayppedi hewisith een

surface. In_another enpodi nent, the projector or projectors. .ar | sposed
Aear the SCPESRQEFHQIFQQ%@? Bk oie?%ea% r%’éﬂm@ﬁ&%&ywxﬁ%ﬁeie&% t he
mrror refl gt @ar cylomdidldaiplgi ricy | 6% 1 8N@hiinhe BaeneEic8BiodheFe the
enbodi ments provide the optinml narrow ng of cross-section _of the

proj ecti on PA9ICChiPhi AlERe APEacSATPRE B FROTGIHLasePE 180 HBE nidTdbws.

According teogl as bt Aty OlBghti #AcE¥SEEM&F  har ?%ﬁéi;ﬁ?gni ”%é haly e
transparency projector and a screen are provided with an'optical systemto
transf or m t FEregR oy &dth onThempee] e@ierx ol P ks -Fent i predFtarmE.ned

pr oj ect| on paygabt NPHbm! PeUSE.8bnPr GhACbHORNLCRIAS AR Jler 3N WdHG:
ananor photi ¢ T éenses. For s purpoSe, Inthe transparency projector, an

i |1 uni nat or wbth hedsidriopadenis @ ofécred imsgexlireqiiow dedfiectonn to

optical sys rmation af the backgrqund jldum nation of slides by
thin, fan-é§§L£§{v§%§i@f?%ﬁﬁElQ§c£%9@e§gF§n§’ %ﬁ?r%&%rbgﬁﬁgSQF%%ﬁened
w thin sizesuofaaseaInf aapthancembdoadment pf thee projector or projectors

are disposed near the screen end-faces, and on the screen

end-faces positioned are the mirror reflectors for multiple
reflection of the projection. These embodiments provide the
optimal narrowing of cross-section of the projection rays
within the area of the light diffusers’ entrance windows.

According to <claim 6, the projection system is
characterised in that a transparency projector and a screen
are provided with an optical system to transform the
projection images and to narrow cross-section of the
projection rays without the use of projection lenses and
transforming anamorphotic lenses. For this purpose, in the
transparency projector, an illuminator of the transparent
projected images is provided with an optical system for
formation of the background illumination of slides by thin,
fan-wise diverging rays, cross-sections of the rays being
broadened within sizes of area of entrance windows of the

light diffusers.

According to claim 7, the projection system 1is

characterised in further comprising one or several stereo



light diffusers. According to claim7, the projection systemis .
charagterised in further conprising one H} several stereo 10 projectors
and a stereo screen having light diffusers and a lenticular stereo raster.
The stereo raster is intended for spatial selection of the left and right

i mages of a stereo couple to the zones of vision of the stereo couple's
left and rPydiechrmfsaly, ar espaeei vekpent Ravingweiobt| ETHAeTei g %yes.
For easy, VhLROVL,PRECLACHES. LEULNOTRE SLELEY LHBEER il ARRBhRAPSYr OF
in case when viewers nove Taterally, e systemis provided wth a

seni - aut onaspat bahuatlyctomm r of| élie defitecingt . rightantnages enfodi rdered he

systemis provigded with _an aut f.i ¢ _corre r e f
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correctors epgpti SpRagesdr by fm¥sptriyely,outheyaviousrnet hefis aatl adrghéct i ng
t he stereosco system for exanpl e by wa rotating the stereo screen
about its vgyggca¥°5x?§§yorwb gﬁ%sﬁ?é&ﬁ?é;qqﬂaW%ﬁ“ﬁﬂﬁﬂ%ﬁ SLaKey 1mpges

di spl aci ng £hemsker e@peRtOjRCt I ScasONGghéheviewnees. mbhies 1_@rt_re&@gg?‘$ntth&4 SO
provides the optical automatic conjugation of zones of vision of the

i mges' st eP¥BLeBUHP eBT AV LA Nl YR e PRI T @R EOBRL ¢ | BRRURY B CAfHEIP 1d o ewer
roves, and gbeRepioy! dap 4l RAS rbkiikén®] theMMLAROLS MMM Hith
different inmages by different viewers in different observations aspects.
Brief descréapt aBohonatDragbngectoy. cauphedsta &i genspawior fuacdiast itde
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rotating the stereo screen about its wvertical axis, or by
displacing the lenticular raster, or displacing the stereo
projectors along the screen. This arrangement also provides
the optical automatic conjugation of zones of wision of the
images’ stereo couples with the viewer’s left and right eyes
when a viewer moves, and also provides the possibility of
simultaneous viewing of different images by different viewers

in different observations aspects.

Brief description of Drawings

Fig. 1 shows a side view of a projection system for
projecting and viewing of images from both sides of a screen
and having two end-face projectors from the side of the lower
end-face of the screen;

Fig. 2 shows the left frontal side of said screen;

Fig. 3 shows a side view of a rear projection system
having a light-guide viewing screen;

Fig. 4 shows the left frontal side of said screen;

Fig. 5 (a) and (b) shows the optical diagram of
embodiments of a screen and 1light diffusers (in cross-

sectional view of the screen);



Fig. 4 shows the left- frontal side of said screen; Fig. 5 (a) and (b) shows
the opftical diagramof enbodi nents of alscreen and light diffusers (in
cross- sectional view of the screen); "a 11 Fig. 6 shows a plan view of an
optical systemin cross section of a view ng screen having a |lenticular
stereo raster and a systemfor automatic correction for optical

regi stration of FHe s efhwstopirlan siiev ahan Rt cele sY@teRedns Capss-
enbodi Ment ss@le 1dIF d VLV " skBBeh! Al PN SR cPlad NA PR Palter
projection system as shown i I'gs.” 1 an . VI ew ng screen i S designed
as a flat amin @l at systemt hedmweaubomatbce afortectioneenfor pr gpedrads 2a
and 2b are positioned. On bo sides_of the, screen, the area_oqf
observationg%qlﬁféa er?fibnég’ S FgerﬁPﬁg?aéﬁ wWF T grﬁor‘(ﬁs‘ff&%"lhs §Qe(on
the front svilewera§ dywss. screen), and light diffusers 3b on the front side
b of the screen. The light diffusers are intended to capture the
projection rays al and a2 (directed fromthe screen end- face) and for

subsequent def | egipdds @ didhef wskentnobnthen rays, respectively, in angle 61
of the screen irMage_observation sector tromside a of the screen, and in

angle 62 of obSbrihft ifdFsdecrbpdirerhophetha craliadnRROIRCEHOB §¥SEemof
the screen. ,SCLRaMH, ;Eraﬁ'l 2 Apf é:béﬁ'ré%ﬁ% R&-ehohlt 1 disbbYgRES 85€a

coated with an anti - ack opaqu ayer, or are transparent or coated
wi th a photbbat orthifni | plate:; ailp usthe r diesear eroy-bBgce heofexttdrenalscreen,

scrcon to AR AL ppg, 2 BIEaRBLEPolRTL PRABEES RS ¢ afhetng
to that surd@csen,Prehectareboifs qesddvamierh bfombe skdeceh timtagnyegs to

r oj [ e a a n rface | of the,screen at smal |, apgle to
gai(){jegbr:cga _c?vi(cfieal Swit%? lL:lL%%t dsl%fusers ga {on %he front side a of tgg

screen}, and light diffusers 3b on the front side b of the
screen. The 1light diffusers are intended to capture the
projection rays a; and a2 (directed from the screen end-
face} and for subsequent deflection and diffusing of the
rays, respectively, in angle fi1 of the screen image
observation sector from side a of the screen, and in angle
B2 of observation sector of another screen image from side ¢
of the screen. Screen surfaces la and 1b around the light
diffusers are coated with an anti-flare black opaque layer,
or are transparent or coated with a photochrome film (to
adjust transparency by the external ultraviolet
illumination). Projector 2a is positioned from a side of the
screen to project images (rays ai) upon screen surface la at
a small angle to that surface. Projector 2b 1is positioned
from b side of the screen to project images {(rays az) upon

surface 1b of the screen at a small angle to said surface.

In another embodiment of the projection system according
to Figs. 3 and 4: the viewing screen is implemented of two
parallel flat transparent light guides 1lec and 1d, and have

transparent entrance end-faces for inputting projection rays



I n anot her enbodi nent. of the projection systemaccording to Figs. 3 and 4:
t he vieew ng screen is inplenmented of two2 parallel flat transparent |ight
guides is and id, and have transparent entrance end-faces for inputting
projection rays ro 12 a3 and a4. Below, before the entrance end-face of

| ight guide 1lc; projector 2c, and before the end-face of light guide id
proj ector 2d sarangosi{.i oBellowOn beifdeec tife t katrancéamndsifadeghof giigdtic

(front side c of the screen), on_  the f observati of th Gr
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Light diffuSers 3c are ihtended to capture rays a3 (projected by projector
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gui des. ig. 5(a): on projection viewing screen 1, light diffusers 4
conpri se po@ist |(P§OD eﬂteé by nproiRELGT RChi riak BILDHGMa Fbes deaen flr@ﬁlge

observati on el ght f ek ye oRaq

phot ochrorret}g%gfil%ﬁé] O%% giffl%%r égﬁ ﬁengil ?SSL%I tengzl 3:%5(0 I[')i%ar'.‘)ét% qri ng
and diffusipg ef tneysd@ynf@m@é Ngbsaradtglan /Ssctafr threns eriden d.migeght
observation sector). The mirror is adapted to deflect the focused ray and

out put the dbRhEusenrudd arenuintendeds gzr eputpeki CawsSnddw dPrPB\@CW@hth
di ffuser. Igrgjneoéthoerr fg;o,Odiig?f(tact?cggéd'dggfuge':'tge 191) an%le gB of the
screen image observation sector from side d. The light guides
are intended to supply the projected rays to predetermined
light diffusers after multiple complete internal reflection

thereof from the surface of said light guides.

In Fig. 5(a): on projection viewing screen 1, light
diffusers 4 comprise positive lens 5, inclined flat mirror 6.
From the screen image observation side, the light diffusers
have anti-flare black opaque or photochrome coating 7 applied
thereon. Lens 5 is intended for capturing and diffusing of
rays {by <focusing in angle gSs of the screen image
observation sector}. The mirror is adapted to deflect the
focused ray and output the same through a small transparent
exit window of the light diffuser.

In another embodiment according to Fig. 5(b): a light
diffuser is provided with a micro-prism to deflect the rays
into a mirror-focon that diffuses the rays into the image
observation sector. In other embodiments, on the screen for
deflecting and simultaneous diffusing of the rays in angle



diffuser~is provided with a nicro-prisn1i§ deflect the rays into a
mrror=focon that diffuses the rays into!'fhe i nage observation sector. In
ot her genbodi nents, on the screen for deflecting and simultaneous diffusing
of the rays in angle 13 ,3g of the imge observation sector, only
spherical or_ parabolic mrrors 6a are nmounted. In F

. 6 [
proj ection &t &h cERBri $Bageyi PRy alcrUen sfcli'rg\?i'ngog‘ilé’ht gﬁﬁég{ug‘gfgo%ct o)
form i mage %'r%?ﬂ&é rﬂr%g@sl@;ta{é% q{]eda stereo couple, and |ight
PaES S ot

di ffusers 4 or minege el enen € right frane of a stereo couple.
Fromthe viewer side, stereoscopic lenticular raster 8 to perform optical
sel ection of the_stereo couple franes is anabIX Eositio ed aloq%¥lhe :
direction denot ed®by *%r r Bw 3. SEEREPRCPRIC r RELAPTELPE c%’tﬁ&e&j TPRTIRE 9 of
automati c ceikeehgr skrechhelatisamlg C1LeHt egi 6Fubsr§oull etot Forgentmigd l to
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of the vi ewBAeBRBYEs ofi t Bhe edpdét fXaneg hef s@erTLTRgEOVPSPoN 3AGNesiINthe

autonmatic cgp [ a : r f.ar, [ XoXoll ' one
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conti nuous, %\%%g;%uts t2t£1°e gzl%lggo %{5 8§§§5§1pe§§2‘8 gééﬁeggget\?ﬁee tnegr("‘fj&f %é‘rsl?%éer eo
i mge when gremeveisi moviabllyl giisiefichke sdongn e dinves iat elaaidted by
respect of the screen., The clained projection systemis operated as
follows. ARGESPHI ng-t obeMelqukasi &ppBéerneht isF £PgRlied &Ry Sripgo 9 of

proj ectors ggFgﬂgtgg E9x @{&ti@.nsfk%’ B RhaRs 8l ‘égﬂcﬁggkgggﬁ'co nf{éﬁglé&e

optical transtornmation, the projected imge Is broa oriz y to
t he screen wedshr add tics maaakowetsingertayal ¥y ned lidlodedptfiintal  ani didwanf’ san
I mge that i.s Itggle . o L .

face) t spatial position 0of the viewer’s eyes with respect
to the stereo image vision zones. The automatic corrector is
adapted to perform the optical conjugation of zone of wvision

of rays fi of the left image with the viewer’s left eye 121,

and that of zone of vision of rays fr of the right image,
accordingly, with the right eye 12r of said viewer. Such
arrangement provides the continuous, without the need to use
spectacles, easy viewing of a stereo image when a viewer is
in front of the screen and moves laterally in respect of the

SCreen.

The claimed projection system is operated as follows.

According to the first embodiment of Figs. 1 and 2: two
projectors 2a and 2b form and transform two projected images.
Using the optical transformation, the projected image is
broadened horizontally to the screen width, and 1is narrowed
vertically to the optimal width of an image that is multiple
times smaller in size than the screen height size. Projection
rays a; and o, are directed at a predetermined small angle
to the screen surface and narrowed in cross-section within

the area of an entrance window of a light diffuser so that to



times sppller in size than the screen height size. Projection rays al and
a2 arezdirected at a predeterm ned snallldangle to the screen surface and
narrowed in cross-section within the area of an entrance w ndow of a |ight
diffuser so that to - 14 performa precise and conpl ete capturing of each
separate ray by one predetermned light diffuser. Projectors and Iig&t

di ffusers fpenfoire 4 presicgeemd acinplstenagptuyirhe?l BACK FIRATME Fi¥ver s

si mul taneougly fromt sides o SC{: it o |/Gal and 1ight

i nt erferencB¥. T F?ﬁesv&tfweﬁtpigsgtéc%{nlﬁﬁ%\gdi msntjéo&f)ctdtl*};sgl i me

proj ection gysteseravifiigma thew fglbeserserconsiriousg dhages viewedakal | el
| ight guides is operated as follows. Below, fromthe d- e, Si

screen 1c afdfferenty olMens ﬁ?’“\é\ﬁ&aﬁﬁoflﬁ% tﬁﬁo%ro?g(gt e%la#?sghtockfl fjll'%ees of
i mages in tBerfon M@{tHsiy QMosdilvangerget-ayiseas and, correspondingly, a4.

Projector 2c, trom bel ow through the end-face of |ight guide 1c projects
rays a3. These rays are reflected inside the light guide in the form of

rays a3 that diyergeqbo BOIHp ofcher sabondi ahbodihbliocos Ine ldiefirdey
are outputted, de Iec?ed an I ffused by said light diffusers in broad
angl e f1 of prbgestiemnsysbem bBYLRYaR FACWABRHoBCILEBMCONGd SE10g| Rl M9y,
projector 2d.for £ i 1.0 | f QM &g, opposite side d
of the scregﬁégFg%Fégf%filr%{vt‘s r%%ctlfsoﬁggg%{égﬁeﬁshagﬁg ight diffusers
4 in the form of Béemwes fropr ovheednd-tflackl aside nolfi neareerr dcs 8ndndbpaque
bl ack coating 7. Light _ diffuys re int.end . l. c i n f

di rect proPgEﬂ?Sﬁogﬁyg"a, akhi gﬁri?@a&ehef ogggggégé‘/&gﬂll@{% agga%%%n%fgre
defl ected bymagasrrof fiofe dishhisi 89 themdwlyandiee8dsngl raye seseamd,nmage
observation seCtor. Fig. 5(b) illustrates another enbodinent  of Bfloj %cti on
screen 1 ha¢prgedPdRairgity v eitsi-onBreietiQmt 26y f {108 sPakew through "the

end-face of light guide 1le projects rays as. These rays are
reflected inside the light guide in the form of rays as that
diverge to points of certain 1light diffusers 3e, then they
are outputted, deflected and diffused by said light diffusers
in broad angle Bi1 of the screen image observation sector
from side e. Similarly, projector 2d forms the screen lmages

to be viewed from the opposite side d of the screen.

Fig. 5(a) shows projection screen 1 having light
diffusers 4 in the form of lenses 5 provided with flat
inclined mirrors 6 and opaque black coating 7. Light
diffusers are intended for complete capturing of direct
projection rays a, which rays are focused by a lens and then

are deflected by a mirror for diffusing them in angle fs of

the screen image observation sector.

Fig. 5(b) illustrates another embodiment of projection
screen 1 having different versions of light diffusers and

coatings of the screen. The upper light diffuser is designed
as optical prism 6c that deflects the projection rays and is

conjugated with mirror-spherical or mirror-parabolic opening



coati ngs-of the screen. The upper light diffuser is designed as optical
prism6g that deflects the projection ra!é and is conjugated with

m rrokr-spherical or mrror-parabolic opening 15 6d (in the formof a
focon). Below, in the screen height, disposed are light diffusers having
spherical or parabolic mrrors 6a_ that protrude fromthe scree;}?surface

and serve t §4 défnl dcte aﬁﬁ?ﬂo@é; & hEPGRD) ec?‘?:b?l‘j"r ays Mﬁhist?rz?eﬁ‘i . NG ea
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the i nduced v iLLatign of .t exi.t .w n.i.he .scre i s
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wi ndows) ph8foéhhste Woakedrp7ato | SaBpY| PEY tHadiidicechdatidation of
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t he angle t he sec usi ng of t rojection rays m cro-
mrrors foriptewhaly efirt eresyuwen i mges.lightt ditfugaeny pin) sbei oretdysst em

in Fig. 6, ject OrLM. au o o) agr]pg' m of
hori zont al | éggﬁfgrrlngfﬁllg&vée)ér)tselgcnalh@slt |tﬁshggg %h@“?%?%gag% ri g#éh:fl{r%g%eg{ of a
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face, to depgguadnpatRe eyes'apphathblepaskhi ga AedehdnNghko ddiRen area

outside the exit windows).

According to another embodiment, on the screen ({within
the screen area outside the windows) photochrome coating 7a
is applied to adjust the screen transparency using the
ultraviolet background illumination. Angle B¢ i1s the angle
of the sector of diffusing of the projection rays by micro-

mirrors for viewing of the screen images.

In the stereo projection system in Fig. 6, stereo
projectors form an automatic stereogramme in the form of
horizontally alternating vertical strips of the left and
right images of a stereo couple. Stereo raster 8 projects the
left image into the left eye vision zone, and projects the
right image into the right eye wvision zone. Photosensitive
sensor 11 receives rays y, reflected from the wiewer’s face,
to determine the eyes’ spatial position according to the
contrast of an image of the eyes and face. The sensor forms a
control signal that is supplied to automatic corrector 10.

Using drive 9, the automatic corrector automatically



contrés;, of an image of the eyes and face. The sensor forns a control
signal, that is supplied to automatic corl®ector 10. Using drive 9, the
autoratic corrector automatically 16 displaces the stereo raster to the
optimal registration of the left inmage vision zones with viewer's |left eye
121, and that of the right imge vision zone (rays fi ), .respectively,
with right dysplaces Thbeprsdfegecedrasieddi enEnef Op}één‘éﬂai%sﬁlréjtét??i c?rFy
system for e in - | Ny : e dighAc0 of and

at nospheri cgﬁ?eéﬁggt gt&%%, %ggﬁogo\égﬁggng’?&g Q'cr%?g’.@gn% \%k%g?eietril’bt hrlzlpr (% ection
space behi nghhhe sareephés régased inRigepr ovesiomn agaenst(dayght , duydi) ,and
hum dity and where a projector can be accomobdat ed. A projector can be

di sposed at raspedtivahye Wit ximhts@yeed2rand the transformed projection
can be directed to the horizontal or vertical entrance w ndow of the
screen, or to the end-face mrror protected agai nst dust and )

preci pitation. Fohet herefepose ofmbddimeadt owdt | theonclaimed IFI&ItED ng

of the entrance and_ exit optical _w ndo he t
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and also the mcro-mrrors o e systemthat are ijm]ar. to_openings e o
ok ichent, sPEErRq Lo

the screen FrghEndi Mheeid B nBRAICFRIER g SPEER) . Qr 8F&FFRd

embodi ment  @fi ;EB8 B §dtUtSH BiBaiGRst bEighidesigst adant emfion tyr gjrett i on
in interior o? the glass of spectacles or light diffusers on the internal

surface of whergl #spPoP]epeet achBs Dol REFAEN dri A oPTRIRFERTIr E2Pi ift
di ffusers Oafigggs@ f‘$§ Qﬁ%?@ﬁéﬁ%eesf&%{‘ the skréksl bhdf Bhe eyfargtbAstapt ed

not to affec I SI Ity e external objects viewed through the area
of the gl asprofiectpest amresbar slimeaties | tghtthei f pasbzentaki gg tYrrtical

ul'traviol et entrance window of the screen, or to the end-face mirror
protected against dust and precipitation. For the purpose of
the automatic continuous self-cleaning of the entrance and
exit optical windows of the screen and that of the light
diffusers, inside the projection space (isolated from the
environment) a fan or compressor can be mounted for blowing
the windows and also the micro-mirrors of the system that are

similar to openings e of the screen light diffusers as shown

in Fig. 5(b}.

Another preferred embodiment of the projection system
can be a design adapted for projection in interior of the
glass of spectacles or light diffusers on the internal
surface of the glass of spectacles. In this case micro-
miniature light diffusers on the glass of spectacles can be
invisible for eye and adapted not to affect visibility of the
external objects wviewed through the area of the glass of
spectacles around the light diffusers. Using the ultraviolet
background illumination of the photochrome layer within
thickness of the glass of spectacles, transparency of
spectacles for better viewing of the projected images can be
adjusted. To ensure an high luminous efficacy of the
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backd?ound illum nati-on of the photochrone layer within thickness of the

gl ass pf spectacles, transparency of sgdctacl es for better view ng of the

proj gcted i mages can be adjusted. To ensure an high Iunminous efficacy of

the 17 projection, the light diffusers in spectacles are designed as

having the m ni mum angl e of diffusing of theégro'ection rays only into the
eye pupi | PxcieGiioth aheardshEntlffiseradir SPeHaGISS &€ drspener as

consunptio | i s T t, : et r il s
super - br oad e e T e o O B oone oy sone o) *hue
gradat i on, emly ebttamcielte beyghpupss andaconhi6Bt arzanaegAnbcritdcyednce
colour- re i I eS i.0 i \woul e in L tereo
screens ofqﬁ%%E%%%ﬁ%g§¥§}g%ﬂ%¥59§%¥$%lQﬁ@%tgﬁggg%gg ggﬁ%é&egﬂe¥ﬁéegrggosed
proj ecti ng ewnwkleard stcrreessopyi dnsestsaper-proaiddenghe oft thal fopidcaf and
constructional, paraneter { hat .cannot be hi ev ihn the .anal ogues of
the world Wrio™ al’Jg.%oThZ‘IBdssivﬂﬁﬁ t {08t 5§§9e vﬁgfhotﬁfe sﬁé%t%éé:llgg,’ \%ﬁew’ ng
of stereo igmgascetl AYhaspeet anaddcontraser an ke rtturalcy iofwend ouas wel |
as an highly efficient projection in th | ass. of spectacles cqonfornms with
a consi der%!%elilrﬂﬂerﬁf}@er%‘i%]ﬁ?tli%us"m%% g‘ﬁ&)‘b]rsq c3PF | Pey2 ?lﬁ?ngééBg

Proj ection SYSIEITBsEA8RE BEORUEE dichBwn S Stle@BoUShAty ddid N oypstammlf agbur e
techni ques for producing projectors, stereo projectors, projection optical
means and aglel@¥Rfl.screens having light reflectors -or lenticular rasters.
For automatic correction of a stereo projection system the known systens
for automatic correction of displacenent of objects, that are provided

wi th sensors forThe rpediored heremetiag BORPrengBdoSterNeospppEE s SYSEChRe

purpose tq,del el DR, SRR 32107 bEP1 AL O LBRSE-QLL £615 apd Lkters

that cannot be achieved in the best analogues of the world

prior art. The possibility of easy, without spectacles,
viewing of stereo images at any aspect and in lateral
movement of viewers, as well as an highly efficient
projection in the glass of spectacles conforms with a

considerable inventive step.

Industrial Applicability

All proposed projection systems can be produced in
series using the known manufacture techniques for producing
projectors, stereo projectors, projection optical means and
viewing screens having 1light reflectors :or lenticular
rasters. For automatic correction of a stereo projection
system, the known systems for automatic correction of
displacement of objects, that are provided with sensors for
tracking the contrast elements of the objects for the purpose
to determine spatial orientation of these objects and for
auvtomatic adaptation of a system, can be used. Thus the

industrial feasibility of the invention is evident.
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LA prOj ection system conprising one or a nunber of “{“ﬁ H
viewi ng screen, on said screen light diffusers for d

rays being forrred, characterised in th&%{#gg light diffusérs are adapt ed to
capture the proj ection rays directed f end-face of the screen across
its surface nd uent | ect to sect
observationlo$‘ éj ql r{o] r%‘ﬁsdc#’t hé o@é“(rlesrel%)és crlllléfurt%he;21 cglrrlrlplrgalf Ses oafn
ngisgalsez%/jstemcbj‘@d’iohﬁg amstior a8 ﬁqwmgecsfﬁeentagearamandg:sa::eeen lllghtht ’
i on e projection rays w ept rance ids. a ig
di ffusers for ‘Eﬁ?]f%efo%ldg‘e#uss&ngh§? 9505?8 R ﬁa%ﬁg%"iub% J‘:fOs:]:ﬁ‘t};%?irjness of
the projected | negeramdridey ant ith@tS@h@emlgﬁuramms&sTme md:a;ﬂxﬁd o

systemas clained in claiml1, characterised hat the v scr en | S
adapt ed to GRPFSFSn the BFR]REtiUh FabmA LS n(dn?fgl

and/ or  revgEsen f40MAdE ¢ egﬁe:rfa%ledeanaugﬁgseqeénﬁp¥ LsETEE, sélQ:r ra/yy oh
purpose the light diffusers are inplenmented in'the orm of protruding
from or retet@ed i Aechersenbsarvation- afi r BBr simahsEOrmgd; spp 1t
capturing, jin nd Si YS 4Rl 0j fr r

end-f ace. %ée&grm %% |oﬁug§é%gm ggm%l?g?éng |a§ cog%tl%g} c%?rsig?grl%g{ehg in
t hat the vVem:mgfsm&em peojeciedetnage hard | fehistprdecrasstseciions off a

fl at-parall pl ate r. a lamnate ri t hat; a
core havi ng%ée o%g?jd‘?'ﬁotl%f rra’:@‘tlo?‘i’l%?]‘degm:E‘Ll %nd&rléf'é%@en aﬂ%‘eé vmah'n O\;ﬁ for
i nputting, dbfousdes|ifohfieduiniethd heommemaldcelthatojtectpmvide a depth of

sharpness of the projected image over the entire screen

surface.

2. The projection system as claimed in claim 1, characterised
in that the wviewing screen is adapted to perform -a
projection from a screen end-face onto the frontal and/or
reverse, from the viewer side, surface of said screen, for
which purpose the light diffusers are implemented in the
form of protruding from, or recessed in the screen surface
- mirrors, lenses, prisms for capturing, deflecting and
diffusing the rays projected from a screen end-face.

3. The projection system as claimed in claim 1, characterised
in that the wviewing screen is provided with a light guide
in the form of a flat-parallel plate, or a laminate or
multi-strip light guide that has a core having a constant
refraction index, and end-face entrance windows for
inputting, into the light guide, the parallel projection
rays; on the light-guide surface, loéally over the screen
surface, disposed are light diffusers to output said rays
out of the light guide in pre-determined coordinates of
formation of a screen image and to diffuse said rays into a



e 7
rays; ongthe Tight-guide surface, locally over the screen surface, !
di sposed are | i|{iH W‘M‘ﬁﬁ'ﬂm output sdBd rays out of the light guide in
pre-determ ned | formation of a screen image and to diffuse
said rays into & Y7 19 Sector of observation of said i mage, for which

pur pose a prOJector or projectors are provided with an gptical system to
f or m nar r ow pad¥eatic Cﬁﬁo?}é%@¥ﬁ1t3r<§ys°§n§ai@ drager $Ard WG B £he

i ght - gui de erﬁ%}& B&Oggﬁggeww §f~‘é1 SR SHADRHES @h b@%ésmcgygte&lhe
rays on the i gUI cting p anes so that to propagate the rays
within the |tghtf<1}m dadnpwnparegileli predratipaf raysi andf t@nﬁiFQCtséa#@ces
and to out put e I t he
screen. 4. The I%B’% é%lrlsoorg sys% erﬁLg cl%l?lln“%eg ?&n)é'CIEQSes &g% grfegig}?lgg@éﬁg?n
that the scr emdnd;lmtatgm def coneidancewef vimbgerawse,on f tloen flhtghtr—ghide

gui de's entra n -face.in the di tign agatign of

l'i ght gui de, & ﬁa?#ﬁ&es seoﬁgﬁgnFor FPBéBﬁgg gﬁaeﬁaXﬁdw5E¥ ggﬁted
with a claddllﬁg;mr 3!&1@@“5% ROLEBPTE W ritckon =if &‘éﬂl@hﬂtldhff!ﬁﬁ'@m beyi ng
a constant or stepped refraction i ndex whose val ue ﬁd@ mer t han t hat of

the core; for acessesd 5 CuRBBEI Fedit s (e ithe Jeg¥drigehY the

proj ect or belqg_hQrggf@ggeggtgnaghgpgéﬁggnsysten1for formati on of
proj ection of rays of- the projected 1mage's various el enents, which rays

are characterised by different angles of entrance of these rays into the
| i ght - gui de face for .carr out he s | ecti ye,output of these
rays out of ‘fﬂgq DR e g dPrde Sy st RedScC éﬁm? ght 8’ F‘FﬁsérsC&FF%FﬁeFﬁée
appropriate g@orghiiat ege ofscfceéﬁatll tofglﬁd‘ecr@@fblﬂaggo@@ﬂ freligeswbseguent
di ffusing of these rays by light diffusers into a sector of obsServation of
t he i mage. from the light guide’s entrance end-face in the direction

of propagation of rays in the 1light guide, the core having

a c¢onstant refraction index and being coated with a

cladding or an optical entrance window of a light diffuser
having a constant or stepped refraction index whose value
is 1lower than that of the core; for any wversion of
embodiment of the light-guide screen, the projector being
provided with an optical system for formation of projection
of rays of the projected image’s various elements, which
rays are characterised by different angles of entrance of
these rays into the light-guide end-face for carrying out
the selective outputting of these rays out of the light
guide by the screen light diffusers within the appropriate
coordinates of formation of a screen image and for
subsequent diffusing of these rays by light diffusers into
a sector of observation of the image.

5. The projection system as claimed in any one of claims 1-4,
characterised in that the entrance and exit windows of the
screen light diffusers have a minimal area that is multiple
times smaller than the screen area around said windows, and
the screen area around the exit windows being coated with

an anti-flare opaque black layer, or on the screen between
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5.The‘pgojection system as clainmed in any one of clai . ; I sed
in thaj the entrance and exit wi ndows of2Ghe screen Fﬂlﬂﬂﬁ”l"fﬂﬂﬁﬂ@%ﬂﬂve a
mni el area that is multiple tines smaller than the sereen iar @aa d
sai d ‘Wi ndows, and the screen area around the exit wi ndows being coated
with an anti-flare opaque black |ayer, or on the screen bhetween 20 |
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opaque bl ack sh t c r a | L £ i a1
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projection systemas clained in any one of ¢l ai 2R r | i n
that the proj 8EF8%2i s EABFBRET W t hUF1 8r ojtg]éet i (r)ﬁr;]l \frea} elﬁlgfg ftggn@{dang d
ananor photi c e¢yhimora€adnl ens for a mninmal magnification of the

projection size, for exanple a magnification in height, and sinultaneous
magni fication of the projection to the screen widih, the projector being

positioned at predet erm ned di stance ts e -

end-f ace of tﬂgeseF‘é’\%‘?\CW%‘f hsy%%%’?t?%n%%éjﬁtgada lrr]n{erarsr%{ re r%ﬁd%%}ﬁ%g S
reflector to dpibecteridwd prigj echdton thet optdiecnreenseneyfiqped ovithe a
projector being, di sposed near the screen end-faces, .an n .0 |te
end- f aces of Pﬁ@JgéF%@ﬁl?ﬁ%?ﬁ?%ﬁ%ﬁ%?ﬁh@@%tﬁ@amﬂFPE8Fl?e$¥g%?%£%9%%ﬁﬁgﬁg

mul tiple refleghki gn Rin{he REGhEELLAPIoBOOEhaAhd Oppaseovdidhe stzess-Keaction
of the projection rays within the area of the |light diffusers'. entrance

wi ndows. 7. TRE3BPEechi ofagpdfdrrEdoB| ailfed NG orffiDf SHEMHEANES

characterisedmkangggéa -5ﬂa8§p%ﬁgmakdyéagg&ﬁwb@nghéhgcrggheaﬂdahe ey ded
with an optical "systemtor transformrng the projection inmages and for
narr owi ng t hepeejsstercheing positioned at a predetermined distance from

the screen, and on the end-face of the screen width

positioned is a mirror retrodirective reflector to deflect
the projection into the screen end-face, or the projector
being disposed near the screen end-faces, and on the
opposite end-faces of the screen being positioned the
mirror reflectors for multiple reflection of the
projection, so that to narrow the cross-section of the
projection rays within the area of the 1light diffusers’

- entrance windows.

7. The projection system as claimed in any one of claims 1-6,
characterised in that a transparency projector and the
screen are provided with an optical system for transforming
the projection images and for narrowing the cross-section
of the projection rays without the use of projection lenses
and transforming anamorphotic lenses, for which purpose an
illuminator of transparent projected images, in the
transparency projector, is provided with an optical
arrangement to form background illumination of slides by
thin rays that diverge fan-wise, cross-section of which
rays being broadened within sizes of the area of entrance

windows of the light diffusers.
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transfgrm ng ananorphotic |enses, for whiagh purpose an il | unm nhat ar f
transparent projected images, in the transparency p Hl L" ' i i ded
with an optical arrangenent to form background illu L. s by

thin rays that diverge fan-w se, cross-section of whi ch rays being
broadened within sizes of the area of entrance w ndows of the |ight
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one or severcﬁiaﬁc%@@s@aomctc@h@rlamdgaoﬁtaebeoss@reeam bwrag blrghéctors
diffusers and a lenticular raster to carry ouiﬁ%he spati sel ectio

the left and®td iHrIterARYeICHRCH RIEIMD 1IN &4 FAY) e§ GBLYLGH c'f'1rof

the left andddr@ ﬁdm8§§r§9f o@tSttﬁfeeosg‘}é)é!ﬁle Qéflec’&ﬁ%)e@?:" V@ley,1d#€ and
viewer's left and right eyes; and for the purpose of an ea@g W t hout the
a 4

use of spect®i@hds imaded oF of SERTAREURIFesI O e hsl-:%eofmen
viewers noveydl aja¢atepaly dily ?ﬁ‘tt' Orh.matc_féps SYS e”hbe's&%r%'bov'&ﬁ% tg
orrector

sem - automatic manual | y-contradl ed corrector or an automatic
coupled to aresa@waﬂvew,trtaekm@wemésvulaﬁ&r sinCeymightc cayradinaaned, femi the

e Ut O o OBR! BELGOT LSRRGS (RO UG BAELNRS! OF: SALAY1 88, out

vari ous ver er eoscopy-s em fo
way rotati ra;etﬂee &tnagee stranyp aboedtt ids isterdasealwhm sieaerbymodé sph axi ng

the | enticular rastery, of U3Pacing the sterco prolester s ghong Lo
automatic manually-controled corrector or an automatic
corrector coupled to a sensor for tracking the viewers’ eyes
coordinates, saild semi-automatic or automatic correctors
comprising a drive for carrying out various wversions of
correction of the stereoscopy system, for example by way
rotating the stereo screen about its wvertical axis, or by
displacing the lenticular raster, or displacing the stereo

- projectors along the screen.



