./ @1e3ei Zi RRSTWV: Y6, ZTZ~" - 8 JAN ~00~ A PRQIECTI ON SYSTEM Fi el d of the

' I nvention 5 The invention relates to projection systens for displ Eyﬁf;
visual information by optical projection onto a view ng screen. mﬂmad
proj ection systens are intended for 10 the consuner-oriented and
prof essi onal applications in cinematography, television, and for displayin
t he conputer information and other types of information. Humwmy "mmnﬁm
extensivel y-used and avail abl e projection systens conprise and
a projection screen. The front-projection systens serve to projest | mages

onto a reflecting (front or a white 20 wall,. and the
rear-projection ones - pb%%‘ﬁgc#f%%gé?gﬂto a transl ucenm
(rear-projection type) screen. g , SAN 2004 2 Advant ag m"m”"mmmmum
front-projection systens are as foIIovvs a projection screen
design, small size and weight, and is thin. 5 Di sadvantages of tﬂoe
front - proj Béeildnofy shemnaeataonfol | ows: a bri ght external parasitic
illumnation of a screen results in a visual disconfort of inmage

5

The invention relates to projection systems for
displaying visual information by optical projection onto a
viewing screen.

The claimed projection systems are intended for

10 the consumer-oriented and professional applications in
cinematography, television, and for displaying the computer

information and other types of information.

Prior Art
15
The extensively-used and available projection
systems comprise a projector and a projection screen.
The front-projection systems serve to project images
onto a reflecting (front-projection) screen or a white
20 wall, and the rear-projection ones - to project images

onto a translucent (rear-projection type) screen.



viewing (the main optical paranmeters of projection, such as clearness, -
‘contrast, colour-rendering and range of |10 half-tone gradation,_g JAN 200}
considerably deteriorate). This circunmstance restricts the possibility to

use the projection systens in illum nated prem ses and outdoors. The |ight
flux emtted by a projector nust be incpeased five tinmes, with an increased
power consunption 15 of the illum nation |lanps. To elimnate shading of the

projection by wawer 0j ec Sel r . creep _are_pasitioned such
that the projeg%lon égﬁégiégi%%éi%%%n%tggéégéﬁg?g Fxsgﬁmﬁj er??pect to the

L, d the t id distorti f th jected i 20
corrected OBHFERTy Bk S BEELOM TSR WTh SuBSARIENIATbsenor STall

resol ution). The prototype of the invention, that is the nost proximte to
the invent PORS A% MAs Bt M htiite result, is a rear-projection system
having a | ens-raster - 8 JAN 2004 3 translucent screen. (See: Mkartsev
V.V., Khesin A Ya., Steyerberg A L.. Large-Screen Videosystens, Mscow,
"Panas" publishers, 1993, p.p. 70-83, Figs. 22, 23, Terns and definitions
p.p. 145-155). Dnsadscareageat dietpeojfecintonpbogieds,i @n Fsgstelmd ens i s
positioned; and at the viewer side, adjacent are the vertically-arranged

lens el emepts, =5epesal 6dshy abbackyherd:icain$1rbasathat cPrAVIGE ba d G
contrast image in brightly illumnated prem ses. The Fresnel |ens

concentratgg hhe ML OEuh kght f 4%, 1 B, 11Q VLY m RO i [ fugion angl e.
Lenticul ar | enses direct the

viewing (the main optical parameters of projection, such
as clearness, contrast, colour-rendering and range of

10 half-tone gradation, considerably deteriorate). This
circumstance restricts the possibility to use the
projection systems in illuminated premises and
outdoors. The light flux emitted by a projector must be
increased five times, with an increased power consumption

15 of the illumination lamps. To eliminate shading of the
projection by viewers, projectors in front of a screen
are positioned such that the projection axis is inclined
at the angle to 40" with respect to the screen normal, and
the trapezoid distortions of the projected images are

20 corrected optically and electronically (with subsequent
loss of resolution).

The prototype of the invention, that is the most

proximate to the invention in terms of the attained result,

is a rear-projection system having a lens-raster



concentrated projecting light flux into slots between bl ack verti cal
'strips, thus diffusing the flux towards viewers within a w de vi_eyia8 2004
angle. A dark screen is not sensitive to external illum nations, and a high
concentration of 15 light in narrow slots is perceived as a high brightness
of an image. Advantages of the rear-propection systens: in case of externa
parasitic illum nation of the prototype screen, a 20 visually confortable

view ng of ¢ thespLoLae! ggrggag_eﬁsgg:eﬂawéﬁéseenéﬁhadkggf,gﬁ BRI Olgction by

viewers is elirmnate a projector I's disposed béhin e screenj. ?
JAN 2004 4.Di ntages of _the prototype.gre _as. follows: the |ens-raster"-
screens coﬁ§%§§g§%F§ gé uCeLBFPSh%ﬁéggxaﬁa 388@?58980fﬂ§8F8Ur- Eﬁﬂ@?ing
fromthe center to periphery of a_screen_inmage_when_view ng takes place
fromthe a?bégf§h rgea}BPse Bdfe 35‘?ﬁe Fieder €271 6¢at FBR™SeBPEr .
Conpl exity of design, an excessive increase in dinensions and mass of the
rear - pr oj e€eféRi§}8nenPaRal ddicd>al e PRUBedCE§PheahetbssPEPIE6tdPBpOSe a
projection systemin |ight-proof prem ses or in a housing having projection
mrrors} amddby 20Fmeanslofienigid puspemnshed;ofind ptotbet viewandshyet he
necessity to provide a great projection distance between a projector and
screen (coapjeabhe wirththbevemageadigganaknbeaglibhs Ehepasespf a bright
parasitic illumnation of the view ng screen, contrast of the viewed inage
decreases 38psiraREbhi BaNbh¥ckbibghtpgsssteipgduRgd Btosddesaohithe

contrast image in brightly illuminated premises. The

Fresnel lens concentrates the projector light flux in a

10 very narrow diffusion angle. Lenticular lenses direct the

concentrated projecting light flux into slots between black

vertical strips, thus diffusing the flux towards viewers

within a wide viewing angle. A dark screen is not sensitive

to external illuminations, and a high concentration of

15 light in narrow slots is perceived as a high brightness of

an image.

Advantages of the rear-projection systems: in case of
external parasitic illumination of the prototype screen, a
20 visually comfortable viewing of the projected images is
ensured, and shading of projection by viewers is eliminated

(a projector is disposed behind the screen).




screen imge field, accuracy of colour-rendering is reduced. Said problens
‘associated with the projection systens 20 having the reflecting_ﬁpggﬁqﬂuare
caused by projection effected onto the maxi nal screen area seen by viewers,
and problens of the translucent screens are connected with the necessity to
performprojection at a great angle with - 8 JAN 2004 5 respect to the
screen plane in a dark light-insulated relatively small space behind the

screen. Disclosgye 8fad éyv&?teﬁi%ﬁ%% epte ofg the A J‘ﬂacdm;f nvention

is a significant 1 nprovenent o projection systens - for the
pur pose to.,provide the_shading-free projectio reduced mass and di nensi ons
of the rea%88g0f88FF5n58§§F8ﬁs?Ofﬁlﬁ§§Fh§V 5?@88? 5ﬁggFPGSF gl8wi ng of
projection i mges in_the_environment of a bright external illumnation of a

screen, to38GPVE¥h8fabBYeYREREPBREA"Er SBPENERNENESPFBYi 88 REVéPhery
techni cal - operati onal paraneters of projection systens. 15 The general

techni cal Pé&sal Ecrecbelmafrevb@nbyienbodi kekesoplanpsfrarehheoaspecasdesi gn
of a projection systemwi th mninmal volunme of the projection space, which
is to be antairntdebydperopécthenvpewkosfredloabtannasateo20 @ngpbéewiith respect
to the screen plane, or into end-face of the |ight-guide screen, with
maxi mal | i glit debfigai, eAfyexcessive increase in dimensions and mass of
the rear-projection system analogues are caused by the
necessity to dispose a projection system in light-proof
premises or in a housing having projection mirrors, and by
10 means of rigid suspension of a projector, and by the
necessity to provide a great projection distance between a
projector and screen (comparable with the image diagonal
length). In case of a bright parasitic illumination of the
viewing screen, contrast of the viewed image decreases
15 significantly, brightness is reduced at edges of the

screen image field, accuracy of colour-rendering is

reduced.

Said problems associated with the projection systems
20 having the reflecting screens are caused by projection
effected onto the maximal screen area seen by viewers, and
problems of the translucent screens are connected with the

necessity to perform projection at a great angle with



In case of the front-projection systens, this invention will provide
"projection wthout shading of imges. In case - 8 JAN 2004 6 of the
rear-projection systens, this teaching will elimnate |ight-insulLatysm 2f
t he post-screen spaces, which will sinplify the design, reduce nass,

di rensi ons and cost of a system inprove the main paraneters and 5 provide
novel paraneters of a projection system An additional technical effect
accordi ng i gt si i lity of simultanequs. projection by

di fferent %ggﬁgglttg]rté lgfled!gﬁfr%%zln?qia&fgelsn faor&grs%lkrru Jtenﬁceolurgs%agtvﬁéng on 10 a
common screen gt differe g fuII-sgrgen ingges by different viewers |ocated
at differehf-&i Mﬁhﬁ EQEE r SPagf B8ATPAoRAF SEERRPcal effect according to
claims 3 and 4 is maximal or conplete elimnation of the projection 15
space by way of projecting the rays onto a |ight-guide screen through its
transparent end-face and propagating the rays along the Iight guide vol une
to forma screeRispageusel v fhycHepcaivdrntgihmn di ffusers of a |ight guide. This

wi || exclude shading of projection, provide generation of 20 screen inages
simul t aheously at two sides and will allow to inplenment a projection system
in the formof transparent or transparency-controlled plates. - 8 JAN

20p4 An additi gpal obgelsti el &fd ecta BeLPrHFEh o6l 84 M 4significant
improvement of designs of projection systems - for the
purpose to provide the shading-free projection, reduced
mass and dimensions of the rear-projection systems,

10 maximal visual comfort of viewing of projection images in
the environment of a bright external illumination of a
screen, to solve the above-mentioned problems and provide
novel technical-operational parameters of projection
systems.

15

The general technical result to be achieved by
embodiment of this invention is a design of a projection
system with minimal volume of the projection space, which
is to be attained by projection performed at an acute

20 angle with respect to the screen plane, or into end-face

of the light-guide screen, with maximal light efficiency.

In case of the front-projection systems, this invention

will provide projection without shading of images. In case



is generation of a screen inmage by projection of rays that correspond to
‘particular image pixels and are characterized by different entry:hnigﬁﬁ&ﬁe
angles onto the 5 reflecting surfaces inside a screen so that to Ou

said rays by the screen light diffusers in the correspondi ng coordi nates of
screen i mage generation. An additional &echnical effect according to claim
5 10 is an expansion of the viewer-seen screen area having an anti-flare,

or opaque hlcack ¢ j f /| spar.ent g rency-controll ed
screen. At Qtfhglt{ﬁ,e %ég%era&o%%dem%%%%@sﬁﬁ t|e(riaizcgﬁelsﬁa(‘:{]g'Piraielduced, whi ch
subst anti al I oves th th equired optical 15 properties of a screen
and visualei%ﬁfgggeoilgggééﬂsPﬁﬁéé 9i8§ﬁﬁ§? PRShE CERFr SRAGTS 7of a bri ght
external illum nation: clearness, contrast, accuracy of colour rendering
are opti malhyChn¥iéasdMPLHd Yh&ibe- O65d I adAUGT Mafge iENensdmded, etc.
power consunption and cost of 20 projection systens are |lower. Realization
of novel pargmewréits oifs apsysitisig: impgovei et avdouPariagwiteg sona screen

i mge, objects or background behind a transparent or toned projection
screen, 5 adpustvirdet nolveflr paspareéncy of a gergention- s§siAN.2004 8 An

addi tional technical effect according to claim6 is a shading-free

projection effected fromgreat distances or shading-free short-focus
projection performed by a 5 projector attached to a screen edge and havi ng

a steadily focused,h&neiSysieMchnical effect according to claim 2 is

the possibility of simultaneous projection by different
projectors of different images for simultaneous viewing on
10 a common screen of different full-screen images by

different viewers located at different viewing sectors.

An additional technical effect according to claims 3

and 4 is maximal or complete elimination of the projection

15 space by way of projecting the rays onto a light-guide
screen through its transparent end-face and propagating
the rays along the light guide volume to form a screen
image only by local light diffusers of a light guide. This
will exclude shading of projection, provide generation of

20 screen images simultaneously at two sides and will allow
to implement a projection system in the form of

transparent or transparency-controlled plates.



An additional technical effect according to claim7 is a constructional
‘sinplification of projectors wthout use 10 of projection |ens SY 3t SAF 2004
owi ng to generation of collimted background illum nation of the slide-, or
mcro-mrror arrays having a predeterm ned spatial distribution of rays on
a screen. This will allow to project geenetrically correct and cl ear inmages
onto planar 15 and curvilinear surfaces of screens. Another technical

result of embodhpenlydQf ildie 1l ReRM;D 126¢REMANG L0 il M, |51 24 pogsi bility
of confortable view ng, w thout use of stereoscopic 7 spect acl es, of

stereoscopi ¢ i hen i r ve freely within the stereoscopic, imge
Vi ewi ng se%%o?gﬁgggFﬁgﬁ,o&i%rgféﬁg%bﬁgﬂ%%;%%Iqr?%f%&ﬁ%ptg?vF3XF Bhit
sinultaneouslé diffargnt St teoicophc ina%es fromdjfferent aspects of

vi ewi ng of C8FEPEBERBPIE PREGESU 3T- 1HAGRNPF 86459 285 @ G%chni cal effect of
enbodying the invention is to be achieved as follows: a known projection
syst em conpPRrEBStEREZ6F RYndifderentpesitayrdnsifsncgeaagaeiso®ns cartdyeor
projection of transformed and/or trapezoid image frames, and a view ng
screen.’ Li gaflectingessrdfcelse ipsdidectal oic negys sar ettt angeshiiopuia saiéen.
The di stinguishing feature is that light diffusers of 10 a front-, or

rear - proj ectiyen bscrigen seeeénpl bgknt @df fsseisSci et ehepberireapoitichg-mrrors,
and/or mcro-lenses, and/or mcro-focons, and/or mcro-prisnms that protrude

fromthe sepeenisutkace rorsdpsaRd iwalyhi Gehle a3Geen body.

An additional technical effect according to claim 5

10 is an expansion of the viewer-seen screen area having an
anti-flare, or opaque black coating, or having a
transparent or transparency-controlled screen. At that,
the area of the visible screen images is reduced, which
substantially improves both the required optical

15 properties of a screen and visual comfort of screen image
viewing. In the environment of a bright external
illumination: clearness, contrast, accuracy of colour-
rendering are optimally increased, the half-tone gradation
range is expanded, etc.; power consumption and cost of

20 projection systems are lower. Realization of novel
parameters is possible: i.e. simultaneous viewing of a
screen image, objects or background behind a transparent
or toned projection screen, adjustment of transparency of

a screen.



Light diffusers are disposed on a screen in a discrete or 15 raster pattern
‘and oriented on a screen such that to capture, with maximal |ight
efficiency (by entrance wi ndows of these |light diffusers), all pﬁbﬂégtm@h
rays directed at an acute angle with respect to the screen plane, or
capture the projection rays directed into the 20 transparent end-face of
the light-guide screen plate, with subsequent deflection and diffusion of
the projection rays into the screen inage view ng sector, with a brightness
that is even across the field. - 8 JAN 2004 1o According to claim2, a
proj ection systemconprises two or a nunber of projectors for sinultaneous
projection of images onto a common screen. The projectors are di sposed at

di fferent aspects of projection perforned onto S said screen, for exanple,
at one side at Zndafifietbohali séansecsl tbf fespestcéodDig Bnotheim oriat
opposite sides of a screen. The systemis characterized in that, the

proj ectorsaasRa@ihgntedet pYordstiBs 60REBR8CERBR [Rkati AMLARERYS o1
projection of different full-screen images at 10 different aspects. The

screen |1 08hadihbusees 8.t uRhemEnbed;as sBhepLeab Mgl gymyrors, and/or

. a
mcro | enses, and/or mcro-focons an ave an optica arrgngenent for

sel ectiye LY proj ection ray beam of .each particul ar
pr O] ect%r,ggﬁégflgrggd?\htgg?%g tt%le‘—’llgcrraef/e eeéibel S 4 5 s?)o%%‘??‘@ljvff_evm ng
sector of %ne full screen image. This will allow the sinultaneous view ng

of differehP PAFF- $EP&efYPr&ges (formed by different

An additional technical effect according to claim 7 is
a constructional simplification of projectors without use
10 of projection lens systems, owing to generation of
collimated background illumination of the slide-, or
micro-mirror arrays having a predetermined spatial
distribution of rays on a screen. This will allow to
project geometrically correct and clear images onto planar

15 and curvilinear surfaces of screens.

Another technical result of embodiment of the
invention according to claim 8 is a possibility of
comfortable viewing, without use of stereoscopic

20 spectacles, of stereoscopic images when viewers move
freely within the stereoscopic image viewing sector.
Further, different viewers will be able to view
simultaneously different stereoscopic images from

different aspects of viewing of stereoscopic images.



proj-ectors) seen by different viewers |ocated at different view ng sectors.
"20 I n anot her enbodi nent of the projection systemaccording to claim Cﬁ [l%
projection systemis characterized in that the view ng screen is - 8 JAN 2004
i npl emented as a light guide in the formof a planar-parallel plate, or

mul ti-layer or multi - 8 JAN 2004 11 strip light guide. Light guide's
core has a constant refractive index and is provided with end-face
transparent entrance windows to input into the Iight guide the parallel
projection rays. On the light guide surface, 5 locally across the screen

area, disposed are light diffusers of the point or raster types. The |ight
diffusers are i%ﬁllgné:%tcéﬁl\ﬁatlhle%fleﬁg Pifgﬁfr%é)lf?iy&élgb&&ﬁ Jﬁ}vedﬁtpjtcfﬂa SUr f ace
thereof, and are provided with an optical arrangenent for selective
capturing &P gﬁe APFET GF rERAS AP T R RO gHCIRA WP N SR Put ti ng sai d
rays fromthe light guide, with diffusion of themin predeterm ned

coor di nat esoBPriéGesepriarmye yenaemy ot Ihe) eeoPeet©rr oyepeviletonrs are
provided with an optical systemthat generates narrow parallel projection
rays. The pndj/ect prejacs iom et edradrts fowsrd sartdveo1s crmegre A prionigke accur at e
entry of said rays through the Iight guide end-faces) into predeterm ned

coor di nat egrafmeisCiad@nee valewlitg I &y c@mt.o ke tr efilfeciddis idH efm@l surfaces
of the light guide, so that particular projection rays inside the |ight

gui de wi |l ppegpagabe tay30apar bir¢dhakd bght dibtdgers by nultiple inner
reflection
The distinguishing feature is that light diffusers of
10 a front-, or rear-projection screen are implemented as
discrete spherical micro-mirrors, and/or micro-lenses,
and/or micro-focons, and/or micro-prisms that protrude
from the screen surface or formed within the screen body.
Light diffusers are disposed on a screen in a discrete or
15 raster pattern and oriented on a screen such that to
capture, with maximal light efficiency (by entrance
windows of these light diffusers), all projection rays
directed at an acute angle with respect to the screen
plane, or capture the projection rays directed into the
20 transparent end-face of the light-guide screen plate, with
subsequent deflection and diffusion of the projection rays
into the screen image viewing sector, with a brightness

that is even across the field.



fromthe |ight guide surfaces (between the light diffusers). - a JAN 2004
"12 According to claim4, the projection systemis characterized in that in
the |ight-guide screen, the light-guide core has a wedge-w se- BatANVHY
thickness in the direction of propagation of rays in the light guide 5 from
the |light guide entrance end-face. The tiore has a constant refractive index
and has a cladding, or is covered by an optical entrance w ndow of a |ight

diffuser havi ngs & caR@nto oLl 3LEP2 W S€ AN el AfldY & djdaredat i s

| ess than that of the core. For a projection syste any version of

oo omr o ThBoR o Ao A8 SHSE 0 MIRALFCEA 085205 SPLIGR!

systemto generate projection re
i mge, mhic@ el ements are characterized by different angles and coordi nates

of input offsdiMPISY LU it | GHREYui HeS enbCT 2EEOThESwi || al | ow
propagation of each particular ray in the |ight guide before said ray is
capt ured aRdSBAEFG téd i ex opdr EisPicds 19TgHr Wi FFtusdy paninmmak dritght
guide in a corresponding coordinate of the screen inmage, W th subsequent
di f fusi dn &RidlBcpegpectiioon eX@mpdyes e |dnyht stdé fasersdiferanscreen i mage
view ng sector. According to claim5, the projection systeminplenented as
provi ded f ddsitancleaiwithl respedts to one another, or at opposite sides
of a screen. The system is characterized in that, the
projectors are oriented towards the common screen for
simultaneous projection of different full-screen images at
10 different aspects. The screen light diffusers are
implemented as spherical micro-mirrors, and/or micro-
lenses, and/or micro-focons and have an optical
arrangement for selective capturing of each projection ray
beam of each particular projector, and for diffusing the
15 ray beam into a corresponding viewing sector of one full-
screen image. This will allow the simultaneous viewing of
different full-screen images (formed by different
projectors) seen by different viewers located at different
viewing sectors.
20
In another embodiment of the projection system according
to claim 3, a projection system is characterized in that

the viewing screen is implemented as a light guide in the

form of a planar-parallel plate, or multi-layer or multi-



- 6'JAN 2D04 13 characterized in that the visible to viewers exit w ndows
"of the screen light diffusers have mninmal area that is tinmes | ess§tJh00he
Vi ewer - seen screen area about said wi ndows. The screen area about the |ight
diffusers' exit 5 windows has an anti-flare, or opaque black renovable
mesh. According to another version, theijiscreen area about the |ight
diffusers' exit windows is optically transparent, or covered with a

e Btk 88! 15EhE by 480 N23 AP BALARNOMR, 0NN, a1

I .
transparen e Screen by ultraviole |THnat 1 on. Accordi ng

to claimé6 he projecti,on systeminplenented as provided for in clains |,

2 and 5, | SCRSFACTE! (PHA% APPhar BUSIiORRC ot o O orE R ATe 15
projection tel ephoto | enses to performprojection at a renote distance from
the screenSNAEEHFEI HGPEGYENSChéPPEFhdditveritie d ipidj ettite Hds a short - f ocus

| ens systemand is positioned at a m ninmal distance fromthe screen edge or
rigidly atpachédeforrhaechdohaceygor Onothef ltilgdtsgrndeie 20 7aqw,edet er m ned
one or several end-faces of the screen have a planar mrror attached

t her et o5 andohavilpgathessethecsicveecar eaeuhosie spiozedcarceddamds to t hat of
the projection reflected to the screen by said mrror. The mrror being

inclined watlf fugepech ft @ haxipdiefc the raflecteghds ojeed i Pght 8 JAN ypp4 14
and screen plane (in accordance with position of a projector with respect

to the screerkuberdebh@Clidi®@mented within the light guide body, or

on the surface thereof, and are provided with an optical
arrangement for selective capturing of the projection rays

10 in the light guide and outputting said rays from the light
guide, with diffusion of them in predetermined coordinates
of screen image generation. The projector or projectors
are provided with an optical system that generates narrow
parallel projection rays. The projectors are oriented

15 towards the screen to provide accurate entry of said rays
through the light guide end-face(s) into predetermined
coordinates of incidence of the rays onto the reflecting
internal surfaces of the light guide, so that particular
projection rays inside the light guide will propagate to

20 particular light diffusers by multiple inner reflection
from the light guide surfaces (between the light

diffusers).



projection rays by the mrror at an acute angle to the screen surfgc&. All
"projectors provide projection of the 5 transforned trapezoid frane; N 004,
i ncreased projection size within the mrror and screen area. According to
claim7, the projection systemw th the screens inplenented as provided for
inclainms 1 - 6, is 10 characterized ingthat a filnstrip projector or a
projector having a translucent or mcro-mrror array have an optical system

of collimte ckar o i1 umnati of _sl.ides or projection arrays. The
background i ﬁ%fno%%q%n@? sé%oae%lpo?freg%ﬁi Pﬁoéelcgﬁgnm?ﬁ’&gclﬁé‘érlsor mirror
reflector tp 15 effect the %gfmkse spatial distribution of each projection

1e f
ray onto aCBBFRESEERAFAGLR dhetilfs & Lighippiusts st &tedm@oor di nat es,

wi th broadening of ray apertures on the screen to obtain a clear

geonet ri callwhgoepéé&e fcofife hofs @ wiedea wicvecmirrird Dol deretdithy to claim
8, the projection systeminplenented as provided for inclains 1 - 7, is
characteri zbd idareledti orhe proferdorsien eo f nphgaeaned hieo 1lpobducr itdee

st ereoscopi c projection. The stereoscopic - 8 JAN 2004 is screen has

| i ght diffdzems tihe tHgyHtorguinde | @nSr sk oend-Eaeeni MY E3rd aOss0pi C
rasters for capturing the projection rays, for the spatial selection of the

left and rightthiyes rohc iTeh RGO E HdY 0 VEEXAOnZoNss 96 5 the left
and right images of said couple by the viewer's left and right eyes,

reSpeCtlvekgveEQB %@ﬂgHtég%f%al entrance window of a light diffuser

having a constant or step-wise varying refractive index
that is less than that of the core. For a projection

10 system of any version of implementation of the light-
guide screen - a projector has an optical system to
generate projection rays of different elements of a
projected image, which elements are characterized by
different angles and coordinates of input of said rays

15 into the light guide end-face. This will allow propagation
of each particular ray in the light guide before said ray
is captured and outputted, by a particular light diffuser,
from the light guide in a corresponding coordinate of the
screen image, with subsequent diffusion of all projection

20 rays by light diffusers into a screen image viewing

sector.

According to claim 5, the projection system

implemented as provided for in claims 1 - 4, is



view ng, w thout use of spectacles, of the stereoscopic inmges from any
"aspect or when viewers nove in the lateral direction: the systemg AN 2004
provided with a sem 10 automatic corrector, manually or
automatically-controll ed, and a sensor to track coordi nates of the viewers'
eyes and coupled to the automatic correttor. The screen or the screen
raster system and projectors conprise a drive coupled to the correctors to

provide (aggahdi-Rrgri9ea 15 %%%Eak%éﬂU%%ﬁﬂY%“téﬁv§JW%fé”é§a i&ihégﬁéen]
| e t Tranes of

desi gn) conjugation of zones of view ng of the t and rig S
stereoscopi ¢ i es Wth vi rs. .correspondi ng, eyes, for e l e by
rotating tﬁg stcr}?egesncraebeonutlJiqerév%ev%ﬁf%%?r%g?%v%rlgbgy%ﬂf‘ﬂ:?\% Eﬁgpl ths raster
or shifting,20 the stereoscopic projectors along the screen. Thus, the
possi bi | i t y1G§5crE8Fe T3P SiMEc I St e1s3s T B Rt B IR Ui $@d daneous
view ng of different stereoscopic inmages by different viewers from

di fferent Vie®fCoW§-adpectscrefnprea abgaiN bhe4lighthdiffesers’ abitity to
nove freely while viewing, is also provided. Brief Description of Draw ngs
5 Fig. 1 shonsloasshde drevantfi-af baog ectt onpsyseenlhok penpeeblagmant.
view ng of inmages fromboth sides of a screen and having two projectors on
t he upper ardofradagof of kewEieenemichn efdlectddgeendafageaPbtit ofse (0N the

| ower 10 end-face of a screen); Fig. 2 shows the left frontal side of said
screen; light diffusers' exit windows is optically transparent, or
covered with a meshwire optical filter, or has a

photochrome coating to adjust the transparency degree of

10 the screen by ultraviolet illumination.

According to claim 6, the projection system
implemented as provided for in claims 1, 2 and 5, is
characterized in that a projector or projectors have the

15 projection telephoto lenses to perform projection at a
remote distance from the screen. According to another
embodiment, a projector has a short-focus lens system and
is positioned at a minimal distance from the screen edge
or rigidly attached to the end-face portion of the screen.

20 A predetermined one or several end-faces of the screen have
a planar mirror attached thereto and having the reflective
area whose size corresponds to that of the projection
reflected to the screen by said mirror. The mirror being

inclined with respect to axis of the reflected projection



Fig.. 3 shows a side view of a rear-projection systemhaving a |light- guide
‘viewi ng screen; Fig. 4 shows a left frontal side of said screen; 35 ﬁh%ﬂMS
(a) and (b) shows optical diagrams of a front- projection screen ané
rear-projection screen, with versions of light diffusers (in
cross-sectional view of the screen). Fig. 6 shows a plan view of an optical
systemin 20 cross-section of a viewi ng screen having a | ens stereoscopic
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t he stereoscopic viewng zones wt Vi ewers JAN 2pp~ 17

Enbodi nment f the Invention In the first enbodinent, of the ¢l ained
projectiong§§g 8%?5swéﬁgmﬁeFReEFg © fhgngcf$qﬁ(mHQuf%éﬁ%ﬁﬁlébqs 5 desi gned
as a planar thin plate; on the upper end-face of the screen -projectors are
attached; BHBJSHtEHE Fover P¥ndPrald rartt RE St erpute aghatpeloakkepl anar
mrrors 2a and 2b to reflect the projection rays of said projectors onto
bot h si desS6Fe&dr 68 L8 Cqr e AddsiPHOgREd.0 ron P 1ideo iral] e isinde fa tdred ot her
side b of the screen, in the area of observation of the screen inages,

| ight diffosensf@amaddt8bprareigr bvaded. wThk bkhghhcdiehbagepsodreetdesi gned
and oriented to capture the projection rays al and a2 (reflected by the

mrrors onsdztheisaiaenheand ridden ahe 1% réefl egleaand diffuse the rays by
light diffusers within angle B1 and angle (32 of the screen inmage
observati on

According to claim 7, the projection system with the
screens implemented as provided for in claims 1 - 6, is
10 characterized in that a filmstrip projector or a projector
having a translucent or micro-mirror array have an optical
system of collimated background illumination of slides or
projection arrays. The background illumination is
performed with a lens condenser or mirror reflector to
15 effect the fan-wise spatial distribution of each
projection ray onto a corresponding light diffuser in
appropriate screen coordinates, with broadening of ray
apertures on the screen to obtain a clear geometrically
correct frame of a viewed screen image.
20
According to claim 8, the projection system
implemented as provided for in claims 1 - 7, is
characterized in that the projectors are implemented to

produce the stereoscopic projection. The stereoscopic



sectors fromsides a and ¢ of the screen. Screen surfaces la and 1b around
‘"the light diffusers are coated with an anti-flare, or black opaque camtxmg,
or are transparent, 20 or coated with a photochrone film (to adjust the

screen transparency by the external ultraviolet illumnation). Projection
axes of the projectors and mrror are otiented to direct projection rays al
at acute angl es - 8 JAN 28p is towards surface |a of the screen, and rays

az - towards,sdn’aes e dlsbuaeheeny, b aneLhR oenberl TeRY /gl the

claimed projection system5 according to Figs. the view ng screen

is inplenented of .two parallel planar transparent |ight, quides |c and 1d,
and have tpgﬁgﬁapéﬁ °&n Fgﬁggsgﬁg}FagggtF5F ?ﬁﬁhf%ﬁﬂé}ﬁﬁé§[ﬁ%ﬁ ection rays
a3 and a4. Bel,ow, before the entrance end-face of |ight guide |c -projector
2c, and 10PBEIEFELPReTENG-f 40& J0 g i PPAT RS REURCL PBj @Et She2dedite
positioned. On frontal sides ¢ and d of the screen of |ight guides |c and
1d, in the28fedightsdmacies Mg viteawe, couhe HhtPusbewiBa apde8dodre
arranged. These light diffusers are intended to capture rays a3 and a9 15
respect ¥ veltyeprigjfactaatd byipho) eméoes @€ andd2doupltepity tties rayswdr o t he

| i ght guides, deflect and diffuse said rays respectively within angle (33

and (err)4leffitt badsariegit igyRGS ahsgraaiiwl gector &o@mbstdesec and d. Light
diffusers are intended to propagate the projected rays to particular 20

light diffyseqnsnythifubliplgcomlgtiiridalo £ efheckiop.bherget fromthe
surface of said I'ight guides.

images from any aspect or when viewers move in the
lateral direction: the system is provided with a semi-

10 automatic corrector, manually or automatically-controlled,
and a sensor to track coordinates of the viewers' eyes and
coupled to the automatic corrector. The screen or the
screen raster system and projectors comprise a drive
coupled to the correctors to provide (according to a

15 certain embodiment of the correction system design)
conjugation of zones of viewing of the left and right
frames of stereoscopic images with viewers' corresponding
eyes, for example by rotating the screen about its
vertical axis or by shifting the lens raster or shifting

20 the stereoscopic projectors along the screen. Thus, the
possibility to create a projection stereoscopic system
for simultaneous viewing of different stereoscopic images

by different viewers from different viewing aspects, with



In Fig. 5(a): on projection view ng screen 1, each light diffuser 4
‘conprises positive lens 5 and inclined - 8 JAN 2p04 19 planar _g 4 20
mcro-mrror 6. Fromthe viewer side, the light diffusers have anti-éw é
bl ack opaque, or photochrome coating 7 about their entrance and exit

wi ndows. Mcro-lens 5 is intended for capturing and diffusing (by focusing)
of 5 the rays within angle (35 of the screen i mage observati on sector.
Mcro-mrr 6,.S. l.ntan t. sed. ray_and.out put. the sane

t hrough a gﬁglW}gygg%trgﬁﬂﬂé&@ﬂﬁﬂggﬁ%"%Pﬁﬁ%ﬁfgfSﬁhgglVéﬁ?lagffﬁger. 10 In
anot her enbodi nent _according to Fig. 5(b): a light diffuser is provided
with mcrolpfPshit8F¢f %% deflect the rays into the mrror mcro-focon that
diffuses the rays into the i mage observation sector. |In another

enbodi nents, on the screen for deflecting and 15 sinul taneous diffusing the
rays within angle (36 of the inmage observation sector, only spherical or
par abol i ¢ Biréed- Rescaiptdpraref mnaniesIn Fig. 6: a stereoscopic

proj ection system 20 conprises viewi ng screen 1 having light diffusers 41
to fornsimage el enents of the left frane of a stereo couple, and |ight
diffusers 4r to forminmage el enents of the right frane of a stereo couple.
From the viewer FSigde]l ShefieoSCelide |ensy rast£rpBo{Oc0e6h 05 Y0k ¢k

sel ection - 8 JAN 2004

projecting and viewing of images from both sides of a

screen and having two projectors on the upper end-face of
the screen -and reflecting end-face mirrors (on the lower

10 end-face of a 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 a left frontal side of said screen;

15 Fig. 5 (a) and (b) shows optical diagrams of a
front- projection screen and rear-projection screen, with
versions of light diffusers (in cross-sectional view of
the screen).

Fig. 6 shows a plan view of an optical system in

20 cross-section of a viewing screen having a lens
stereoscopic raster and a system for automatic correction
for optical registration of the stereoscopic viewing zones

with the viewers eyes.



20 of the stereo couple frane is novably positioned along the direction
“denoted by arrow 9. Lens raster 8 is coupled to drive 9 of autoraBiJdAN 2004
corrector 10. The automatic corrector is coupled to sensor 11 to track 5
(using rays 'y reflected froma viewer's face) the spatial position of
viewer's eyes with respect to the sterewgscopic i mage view ng zones. The
automatic corrector is intended to performthe optical conjugation of the

view ng zone@hbdigehtds3bofciderdelitrismoge with the viewer's left eye 121,
and 10 that "of the view ng zone of rays (3r of the right inage,

accordingly, with the right eye 12r of said viewer. Such arrangemnent
provi des the continuous, without the need to use spectacles, easy view ng
of a stereoscopic Vi ewer front of the screen and noves

g fect en g Vi iﬁ i , :
15 lateral Iy i ntPe§P8ct6f Tt RBPSEIBERT FhetePalfhRdmPRoPEREPERIYstem i s
operated as Fol | ows. According,to the first enbodi nent shown in Figs. 1 20
and 2: twoSPPEFBcESr §NoWNakB DBIFor tn BN £ apdeBiadararerandf dfned
projected images. Using the optical transformation, the projected inmage is
expandeld hdepzenedl by sopthrascibén pidth; andthe nppeoweddvéatecakly to
the optimal width of an inmage that is - 8 JAN 2004 21 multiple tines
smal | er i ntBezecthan theosereemsheairghta ttiazte Fr gjrettdronci@ysowdr agflda2 are
directed at a predetermned small angle to the screen surface and narrowed
in cross-sgeteoBiWthhi Bclkeenarea tafadhe] etd 3Cear mirrors 2a and

2b to reflect the projection rays of said projectors onto

both sides of screen 1 are positioned. On one frontal

10 side a and other side b of the screen, in the area of

observation of the screen images, light diffusers 3a and
3b are provided. The light diffusers are designed and
oriented to capture the projection rays a; and a,
(reflected by the mirrors onto the screen) and then to
15 deflect and diffuse the rays by light diffusers within
angle B; and angle P, of the screen image observation
sectors from sides a and ¢ of the screen. Screen surfaces
la and 1lb around the light diffusers are coated with an
anti-flare, or black opaque coating, or are transparent,
20 or coated with a photochrome film (to adjust the screen
transparency by the external ultraviolet illumination).
Projection axes of the projectors and mirror are

oriented to direct projection rays a; at acute angles



5 wndow of a light diffuser so that to provide a precise and conplete
“capturing of each separate ray by one predetermined light diffuse gan 2004
Projectors and light diffusers formthe full-screen various inmages viewed
by different viewers sinmultaneously fromtwo sides of the 10 screen,

wi thout optical interference. In Figs. 8 and 4 the second enbodi nent of the
clai med projection system having a view ng screen consisting of two

pl anar - par i i.d i f ows. _Below, 15 fromthe
end-f ace s?égggggsgpgg%%ﬁcqghéﬁigﬁﬁig%%%% df§%%% and” 2 2fcn$ﬁ¥%%d%rojected
light fluxes ?f i es in the formof narrowy diverging rays a3 and,
respecti vePyr 8&9n&gofécﬁﬁﬁdbéfn¥¥%hﬁbelom/through the end-face of |ight
guide lc, projects rays a3. These rays are reflected inside 20 the |ight
guide in the formof rays a3 that diverge to points of certain |ight

di ffusers 3c, then they are outputted, deflected and diffused by said |ight
di ffusers wthi inwedethagl embp38diménthefstheenlaimmge preyweongisackgstémom
side c. Simlarly, projector 2d fornms the screen 8 JAN 2004 22 imges to

be viewed &eesrthegopposite.sddend ot the $¢eReAg Ebdech(@) shows
projection screen 1 having light 5 diffusers 4 in the formof mcro-I|enses

S prOVidediMbleBh@@éroknEanEQrH1§é@'ﬁhéﬁgistgaﬁggaggﬂ?ﬁgi h@?éuQQQEing 7.

Light diffusers are intended for conplete capturing o roj eéctron rays

a, which rixsaaﬁela9caﬁsdh9¥eatksﬂgp§réﬂg LAep.ALe dghlegted by,a mrror 6
for diffusing them

inputting the projection rays o3 and o4. Below, before the
entrance end-face of light guide le -projector 2e¢, and

10 before the end-face of light guide 1d -projector 2d are
positioned. On frontal sides e and d of the screen of light
guides le and 1ld, in the area of screen image viewing,
light diffusers 3ec and 3d are arranged. These light
diffusers are intended to capture rays o3 and oy

15 respectively projected by projectors 2e and 2d, output the
rays from the light guides, deflect and diffuse said rays
respectively within angle B3 and PBs of the screen image
observation sector from sides e and d. Light diffusers are
intended to propagate the projected rays to particular

20 light diffusers with multiple complete internal reflection

thereof from the surface of said light guides.

In Fig. 5(a): on projection viewing screen 1, each

light diffuser 4 comprises positive lens 5 and inclined



10 within angle p5 of the screen inmage view ng sector. Fig. 5(b)
"illustrates rear-projection screen 1 having different versions of

di ffusers and coatings of the screen. The light diffuser in the~ 6bﬂé 2m‘
portion of the 15 screen is designed as optical mcro-prism6c that
deflects the projection rays and is conjougated with mrror-spherical or

m rror-parabolic focon (opening) 6d. Below, in the screen height, disposed

are |ight gugaa§eﬁ§cbavmmgrgpherlﬁ@meEheaeégngca@pgrOtﬂbr89§ﬁt6a that

protrude from 20 the screen surface and serve to éct an ocus

si mul t aneo h o a mniml area of the |ight

di ff users' H§§¥PE I EQbS % %hf ﬁ%aalgfugggge(lﬂrtﬁ ohPaare™ 5ort|on of
t he screen_hej ht) m rors are conjugated,with apenings a (in the
formof a RBRFSRD 7- %O&R th585° 95t FateR) g eaify ontorhe FRadesdens
ventil ati on, agalnst dust, of the exit wi ndows when the screen is

aut omat i caPl ySciehRBdeBy LPReCRREBFRAD AN piésyaiegcrilit éachyingl antt hat

bl ows behind the screen. In light diffuser, in the nether 5 portion of the
screen hei ghe, rayereinhinonsghba agefcmhhuga&ednmﬁhhgbr@@s@&wamﬁo@xit

wi ndows of the transparent screen. The screens (in the screen area behind

the exit wspdews) ﬁ§8rgemEE§8§p@r§Qt1HEeﬁ8@Begomﬁé?l@ tagﬁhr%BéﬁgeglaCk

opaque pai nt or reanabIe bl ack sh 7a, have ot ochrone coating 7a
to adj ust EQ Le é n ren |n bhe ul t |olet back roun
|IIun1nat|on |§Hf E% §R§hg %ﬁ ﬁ gg hé 88ero aﬁ?a F?H§§8ﬁ68 t he
prolect|one§§¥sw1ngch m.r ggahgo&i¥%8g%?g of the screen i mges.

10 In another embodiment according to Fig. 5(b): a

light diffuser is provided with micro-prism 6(e) to
deflect the rays into the mirror micro-focon that
diffuses the rays into the image observation sector. In
another embodiments, on the screen for deflecting and
15 simultaneous diffusing the rays within angle B¢ of the

image observation sector, only spherical or parabolic

micro-mirrors 6a are mounted.

In Fig. 6: a stereoscopic projection system
20 comprises viewing screen 1 having light diffusers 41 to
form image elements of the left frame of a stereo couple,
and light diffusers 4r to form image elements of the
right frame of a stereo couple. From the viewer side,

stereoscopic lens raster 8 to perform optical selection



15 In the stereoscopic projection systemin Fig. 5, stereoscopic projectors
"forman automatic stereograme in the formof horizontally alter at&@gnk
vertical strips of the left and right inages of a stereo couple” 89 r 8
raster 8 projects the left image into the left eye 20 view ng zone, and
projects the right inmage into the rightaoeye view ng zone. Light sensor 11
receives rays y, reflected fromthe viewer's face, to determ ne the eyes

spatial poskti r.di t tr n j .of the,eyes and
face. The égnggg ?g%%SQEQ%%I?f%Pﬁgﬁﬁgéfgﬁﬁggbafy %SggﬁfgﬁﬁdZQlPégsupplled
to automatig_cqrrector 10, ing.drive 9 he automatjc cgrrector

aut omat i caH%)e/ ir-SpFaced tdﬁél%zrte@gé)é’ St %'oelt?fés oﬁ??{rﬁf geﬂfstrati on of
the left eye viewing zones with viewer's left eye 121, and that of the 5
right imag oVPé\‘iﬁﬂnﬁgzgﬁévﬁ & O stonadsie @9V GLowi 19 rThAt eye 12r. The
opti mal enbodi nent of the clained projection systemfor use in a dust-I|aden
envi ronnengitenagadeCordecdndi tisorrpwifl ed nospivrser ptkctpi taeekn, can
consi st of a design, wherein the projection space behind a screen is closed

for profectuennggaagst yl kght ectuat £ribunadivtiewedts Wil acny ofeet o511 pl anar
mrror in the screen end-face and the light diffusers' plane can be

d AL i ' ! | st f creen,
and the trBnsi 6 AaaDE oF SPF ok Buas Lt S 28Tt PP bR PP B RpCBT<

i . W h nd-f ac ,rror of front-,
verti cal eg%gggpglg%gggm%ggeg.s%ﬁgegﬁtg%a£9ctcgrgector Esn}ntended to
or rear-projee€rion scree

perform the optical conjugation of the viewing zone of rays

B of the left image with the viewer's left eye 121, and

10 that of the viewing zone of rays P, 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 stereoscopic effect
when a viewer is in front of the screen and moves

15 laterally in respect of the screen.

The Claimed Projection System is operated as Follows.

According to the first embodiment shown in Figs. 1
20 and 2: two projectors 2a and 2b form two trapezoid and
transformed projected images. Using the optical
transformation, the projected image is expanded
horizontally to the screen width, and is narrowed

vertically to the optimal width of an image that is



(protected agai nst dust and precipitation). 20 Another optimal enbodi nment
"of the projection systemcan be a design adapted for projection into the
interior of the glass of spectacles, or onto its surface, for whi 8nJAN 2004
pur pose, on the projection side, a film having - 8 JAN 2004 25 |ight
diffusers is attached to spectacles. Imithis case, mcro-mniature |ight
diffusers on the glass of spectacles can be invisible and adapted not to

af fect visjhilLi of . ter .Qbj ects viewed through the.5 transparent
area of th%‘%%% éeo%%%%ct%é‘@l els%ailarlgiunsal%%et}f?%h?h%i??5%%?5. © P%lg t he
uItravioIet_back%round illumnation of the photochrone | ayer wthin

t hi ckness 8f2€heFgras§stdrrs Féctsadtesndt Pandpsr SidpcérdsFdctaacl es for better
view ng of the projected i mages agai nst dark 10 background can be adj usted.
To ensur e prhdghelroinedusmeaflfli Gagyl ©ftd hehprofeesén onurtheel aght di ffusers
in spectacles are designed to have the m ni num angle of diffusion of the

proj ecti onnaayswedl Y ni Rir® stshes e@yts qHIpH t1aTeas havhh £8a ab £ apgENMBAE rwhkle reduce
the projection power 15 consunption hundreds times. Thereat, an excellent

st er eos€opyihRosk SHPEr 1Wigee N @ Ly the M%lhdt&fpy&ﬂ&@ Yppta-14Q, with

any range of hue gradation, an enhanced brightness and contrast, a high

accuracy o o] render. resol ution, _which would not be attained 20
usi ng the é gr%%“@%?ﬁ%n?%ﬁﬁaéii réﬁ&?% %w%ﬁp%ﬁ%ﬁ%cf?%nggygpgns, are

hi eved. , . , .
achi eved predetermined light diffuser. Projectors and light

diffusers form the full-screen various images viewed by
different viewers simultaneously from two sides of the

10 screen, without optical interference.

In Figs. 3 and 4 the second embodiment of the claimed
projection system having a viewing screen consisting of two
planar-parallel light guides is operated as follows. Below,

15 from the end-face side of screen le and 1d, projectors 2e¢
and 2d form the projected light fluxes of images in the
form of narrowly diverging rays a; and, respectively, o4.
Projector 2c¢, from below through the end-face of light
guide le, projects rays o3. These rays are reflected inside

20 the light guide in the form of rays a3 that diverge to
points of certain light diffusers 3¢, then they are
outputted, deflected and diffused by said light diffusers
within wide angle PB; of the screen image viewing sector

from side e¢. Similarly, projector 2d forms the screen



The ‘proposed projecting nono- and stereoscopic systens provide the optinal
“and constructional paraneters - 8 JAN Z004 26 that cannot be qp@kﬁﬁpﬂwln
t he best anal ogues of the world prior art. The possibility of easy, w thout
use of spectacles, viewing of stereo inages, as well as a highly efficient
stereoscopic projection in the glass of25 spectacles confornms with a
considerable inventive step. Industrial Applicability All cl ai ned

proj ect i on; RYSLEME B R BQAUGEM, [dh S 85, 151 N hheqkpawn, rnufact ure
t echni ques fo pr08UC|ng projectors, ereo proj ectors, projection
optical neans and view ng screens having light reflectors or |lens rasters.
For automaffE&®EBrrection of a stereo projection system the known systens
for automatic correction of displacenent of objects that are provided with
sensors for tracking the 15 contrast elenments of the objects for the
purpose to determ ne the spatial orientation of these objects and for

aut omati ¢ adapt BEBen>0df) a s§pstse pr Tat theousetredhul hdreingdusghta
feasibility of the invention is evident. - 8 JAN 20p4 27 CLAIMS 1. A
proj ecti onds§Stuermrscdnpmni siheg fanen orf animudererndeprbj eevot dedndiahvi ewi ng
screen, on said screen light diffusers for diffusing of projection rays
being fornptlanar inclined micro-mirrors 6 and opaque black coating

7. Light diffusers are intended for complete capturing of
the projection rays a, which rays are focused by a lens 5
and then are deflected by a mirror 6 for diffusing them

10 within angle PBs of the screen image viewing sector.

Fig. 5(b) illustrates rear-projection screen 1 having
different versions of light diffusers and coatings of the
screen. The light diffuser in the upper portion of the

15 screen is designed as optical micro-prism 6ec that deflects
the projection rays and is conjugated with mirror-spherical
or mirror-parabolic focon (opening) 6d. Below, in the
screen height, disposed are light diffusers having
spherical or parabolic micro-mirrors 6a that protrude from

20 the screen surface and serve to deflect and focus
simultaneously the projection rays within a minimal area of
the light diffusers' exit windows. In the light diffusers
(in the middle portion of the screen height) micro-mirrors

are conjugated with openings e (in the form of a hollow



5 characterised in that the light diffusers are adapted to capture the
"projection rays directed froman end-face of the screen across its surface,
and subsequently deflect said rays into a sector of observation’§f¢ﬁﬁ2mﬂage
formed on the screen; and further conprises an optical systemthat 10
transforns a projected i mage and regi st®rs cross-sections of the projection
rays wth entrance pupils of the |ight diffusers fornmed on the screen so

that to preyidg)acrdepLh gfoﬁ@@&ﬂ@?%ﬁdBEe&h9e8E9h§9389 'Q§9§ gyen,pe entire
screen surface. 15 2. Th proj ection systemas clained | cpa|n1f, !
characterised._ in that the view screen is adapted to _performa projection
froma scrégntéﬁd??é%ew6ﬁ98wfhgggpoﬁﬁglSSﬁS?Brl e@EFQQ?EFFBﬁﬁyhe vi ewer

si de, surfaie of 20 sajd screen, for which purpose the |ight diffusers are
i npl enent e FﬁnFHebVth?anEFBP?&thé PFATUSR FEgas8edbinat hansehaén
surface - mrrors, |lenses, prisnms for capturing, deflecting and diffusing
the rays pPépuet bahipgntheserseanendnf déeht difgugen, 2004the Bethhe
projection systemas clained in claiml, characterised in that the view ng
screen §s protidedowi theasktirght buidbt| nmibheofoimrotsaéhl areparal | el pl ate,
or alamnate or multi-strip light guide that has a core having 5 a
constant rebnaagaeadi ndex, taadspadehacexent vanagwwi bdowhef OkahBpHEERRD,

into the light guide, the parallel projection rays; on the |ight-guide
surface, |geakky.O¥RE screens (in the screen area behind the exit
windows) can be transparent or coated with an anti-flare
black opaque paint or removable black mesh 7a, or have
10 photochrome coating 7a to adjust the screen transparency

using the ultraviolet background illumination. Angle B¢ is

the angle of the sector of diffusion of the projection rays

by micro-mirrors for viewing of the screen images.

15 In the stereoscopic projection system in Fig. 6,
stereoscopic 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

20 viewing zone, and projects the right image into the right

eye viewing zone. Light sensor 11 receives rays vy,

reflected from the viewer'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



the screen surface, disposed are light diffusers to output said rays out of
‘the light guide in pre-determ ned 10 coordinates of formation of gaj&¢rgen
imge and to diffuse said rays into a sector of observation of said imge,
for which purpose a projector or projectors are provided with an optical
systemto formnarrow parall el projecti?n rays and to direct said rays

t hrough the |ight-guide end faces 15 i nf'o predet er m ned coordi nat es of

incidence of the rays on the light-guide reflecting planes so that to
propagat e tReSPRPI 1Fick Kion aieonatgn rnsecbyr ndft i Psengndeimal 9, efthect i on
fromits surfaces and to output the rays fromthe |light guide by the Iight
di ffusers entbhetscr eerre2 ok alfteonmtoj @clipndsysl eseasthkakmedeion cl aim 3
characterised in that the screen |ight guide core narrows, wedge-w se, from

the light gasderstenthanestandll acsyidtidei shreetina ok rprapagation of rays
in the light guide, the 25 core having a constant refraction index and

bei ng coat @dewingd zbANsZQQ 29 Wiilduk @ £ Adei NGy or 189 ogﬁacehaeng%a%% wi ndow
of a light diffuser having a constant or stepped refraction index whose
value ig | th t hat. of. the core;, for any version of enbodjnent of the
i ght - g%i dg@é}:eéﬁ\ggtehglﬁrwc%]n@ctzoorn% bt iy @r)dvirtfes@eiﬁr}tlhvea]ny'odﬂ%l system
for formation of projection of rays of the projected i mage's vari ous

el ements, WhEER E¥Psl@Fe characterised by different angles of entrance of
these rays into the |ight-guide end-face for carrying out the selective
outputting of these rays out of

The optimal embodiment of the claimed projection
system for use in a dust-laden environment, or under
10 conditions of atmospheric precipitation, can consist of a
design, wherein the projection space behind a screen is
closed for protection against light, dust, humidity, and
where a projector, planar mirror in the screen end-face
and the light diffusers' plane can be accommodated. A
15 projector can be disposed at any distance from a screen,
and the transformed projection can be directed to the
horizontal or vertical entrance window of a screen, or to
the end-face mirror of front-, or rear-projection screens
(protected against dust and precipitation).
20
Another optimal embodiment of the projection system
can be a design adapted for projection into the interior
of the glass of spectacles, or onto its surface, for

which purpose, on the projection side, a film having



10 the light guide by the screen light diffusers within the appropriate
"coordinates of formation of a screen image and for subsequent di4 8udAN@olef
these rays by light diffusers into a sector of observation of the inmage. 15
5. The projection systemas clained in any one of clains 1 4, characterised
in that the entrance and exit w ndows of the screen light diffusers have a
mnimal area that is nultiple times sma?dl er than the screen area around
said wi ndows, and the screen area around the exit w ndows being 20 coated

with an antighkane repaeue ikt damdad @ SMedhgc-BE5eenbehyvegepthe |ight
di ffusers positioned is an opaque bl ack nmesh, or the screen area around the

light di ff4sers_hehndnl Galdt LIARRALENT O goated wi L a phot ochr orre

filmto adjust the screen transparency using avi ol et background
illumnati - JAN 2004 .30 .6...The projection,s s#e as_clainmed in any
one of cIa?ﬁ%cfag}éghgﬁékgﬁﬁi%ﬁﬁf%ﬁ?%ﬁuﬁkénﬁﬁéﬁ%f%cgg Fé aﬁgﬁﬁﬁed with a
proj ection tenggoto | ens and ananorphaotic cylindrical lens 5 for a m ni nal
magni fi cat VORTBE1thd Frojt&&t iSsrtainAd, FRreehanpt eved nblyrerrBRathen in
9 . Ject I7OTE 5128 am

hei ght, and si nmul t aneous magni fication of the projection to the screen
wi dth, Y hetpPBpREEERthEIISG FdsittheormEh st @f prreicteehenedrdiistianbe fromthe
screen, and on the end-face of the screen width |0 positioned is a mrror
retrodi rectigbtr éfiifdetser st.o Uddfriedthe hel tpray et ¢ onbaokgrdhadscr een
end-face, or the projector being disposed near the screen end-faces, and on
t he opposi telendnbades off tthe streetheiny popdt iwneldiihehickness of

the glass of spectacles, transparency of spectacles for

better viewing of the projected images against dark

10 background can be adjusted. To ensure a high luminous

efficacy of the projection, the light diffusers in

spectacles are designed to have the minimum angle of

diffusion of the projection rays only into the eye pupil

area, which arrangement will reduce the projection power

15 consumption hundreds times. Thereat, an excellent

stereoscopy in a super-wide angle of the field of vision

up to 140°, with any range of hue gradation, an enhanced

brightness and contrast, a high accuracy of colour-

rendering and resolution, which would not be attained

20 using the stereo screens of the known stereo projection

systems, are achieved.

The proposed projecting mono- and stereoscopic

systems provide the optimal and constructional parameters



mrror reflectors for nultiple reflection of the 15 projection, so that to
"narrow the cross-section of the projection rays within the area fJAtNth[]b

i ght diffusers' entrance windows. 7. The projection systemas ctai e n
any one of clainms 20 1-6, characterised in that a transparency projector
and the screen are provided with an optiqecal systemfor transform ng the
projection images and for narrowi ng the cross-section of the projection
rays witho h of,._pr.oj,ect.j o transf orm ng_ananor photi c

| enses, folretn\‘/—j\l;ti %ﬁ%gﬁ)rtpgseg agdnheJZQSVlei‘ Iitf?rin%g oEr’?‘Q%? %?%2883?8ngfp};§jeect ed

i mges, in_ th - .8 JAN 20 31 transparency_projector, is provided with
an opti cal WSFﬁQn&fﬁ@rﬁ &t f Bk LY %En?ﬂgk’ioﬂlgflo’slfci 468 K thin
rays that diverge fan-w se, cross-section of which rays being broadened
Wit hin si zE8SECHE Sar & B rehtdlantlee 5= i HARYRS of agheellilghe @i higddrs. 8.
The projection systemas clainmed in any one of clains 1 7, characterised in
conpri si ngedié cdrenderdredle stcatEics o) Eetioien ahd bhet gteessorfeen havi ng
light diffusers and a 10 lenticular raster to carry out the spati al

sel ecti §n ebethiedlefst camfannghtwitlagescoisadstebee cnupheiivat gtkpe zones of
vision of the left and right inages of a stereo couple by, respectively,
the viewer's left and right eyes; and for the purpose of an easy, w thout
the use of spectacles, viewing 15 of stereo inmmges at any aspect or in case

when vi ewer s,V il 1a g @leral, difegction; the system being provided with a
sem - aut omatT - rrector or an automatic

All claimed projection systems can be produced in

series using the known manufacture techniques for producing

10 projectors, stereo projectors, projection optical means and
viewing screens having light reflectors or lens 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

15 contrast elements of the objects for the purpose to
determine the spatial orientation of these objects and for
automatic adaptation of a system, can be used. Thus the

industrial feasibility of the invention is evident.



corrector coupled to a sensor for tracking the viewers' eyes coordi nates,
"said sem -automatic or automatic 20 correctors conprising a driy% fRN )
carrying out various versions of correction of the stereoscopy sysgen]chn
exanple by way rotating the stereo screen about its vertical axis, or by

di splacing the lenticular raster, or displacing the stereo projectors al ong
the screen. 25 - 8 JAN 2004 32 9. A projection systemconprising one or a
nunber of projectors to generate amﬂéEAfojeCt t he transforned and/ or
trapezoid i mage franes, and a screen, on the screen of which systemthe

projection,ray Li diffuser re 5 forned, characterized in _that the
|'i ght diff&éershoggénggaﬁi,SiF%?gérPﬁpgféégpgnoggr85naaP8mkﬁﬁl8 nted as
di screte spher.ic nicrg-nir[ors, and/ or mcrol enses, and/or m cro-focones,

I : .
and/ or nic 595?Fgﬁ§stﬁ5 Br SLFUABIf PGRFERe SBr &8hdsaFFSEB, Légh&re formed
within the screen 10 body, disposed on the screen in a discrete pattern or

raster patféfhuasdsotprentédfosingeodcpeenestiéhnt Kavseheiaacéonnadows of
said light diffusers are enabled to capture all projection rays directed at
an acut® angbeatrterheedcieenhpkanbe digbaptiurféushespropeatibpnedays directed
15 onto the transparent end-face of a |light guide screen plate, with
subsequent cdetheet the amdjdictfiuai eayef dibecpedj €ebmoanr aya-irate arsect or of
view ng of the screen images, with brightness that is uniformover the
field 20 tBe Theepnoheebkenisyskamraceyr dhAdshBsehakALdy hurtber
said rays into a sector of observation of an image formed
on the screen; and further comprises an optical system that
10 transforms a projected image and registers cross—-sections
of the projection rays with entrance pupils of the light
diffusers formed on the screen so that to provide a depth
of sharpness of the projected image over the entire screen
surface.
15
2. The projection system as claimed in claim 1,
characterised in that the viewing screen is adapted to
perform a projection from a screen end-face onto the
frontal and/or reverse, from the viewer side, surface of
20 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.



conprising two or a nunber of projectors for sinultaneous projection of
"images onto a comon screen, which projectors are disposed at different
aspects of projection to be perforned onto said screen, - a JAR 2804083
characterized in that, for sinultaneous viewing of different full-screen

i mages by different viewers located in zhifferent view ng sectors, the
projectors are oriented towards the screen for simultaneous projections of

5 differeng fyll- g%gsetggﬁge stBhoad! LLgtag 380LaLsp0f separate view ng

of these prolectl the“screen |1 users-are |nplenented as
spherical mcr gcterror g@? gkcrolenses and/ or nlcro f nes gaV|ng an
seI v

opti cal arrangenenleo glﬁﬁﬁ?éﬂgoﬁgrsﬁﬁtﬂﬁl RGO8t F e"1b

proj ection_ray beam of each particular projector, with diffusion of the ray
beam i nto élSéFrggbgﬁdFHgtUFeﬁPﬁﬁ S&cRof18E~BAEALLPL- BAREBN PRade and

di ffusion of other projection beans into other viewi ng sectors. 15 11. The
prolectlonl§V§ﬂéﬁﬁa@éomHﬂﬁg s6rébalkobt ehadactbetzbdsi a thae hheiwpew ng
screen is inplemented as a light guide in the formof a planar-parallel

pl ate',5 or aacpubtankayefrectioht istiekp bhghtnduifdee therbhngbt wgnddaes havi ng
a core with a constant refractive index and 20 transparent entrance

end-faces fori npguttahg,t hatbi ght guyHe ghedprorget paRalays and to
propagate said rays along the light guide by nultiple conplete interna

AR R L L B e S S A S A LRl
the screen surface, disposed are light diffusers to output
said rays out of the light guide in pre-determined

10 coordinates of formation of a screen image and to diffuse
said rays into a sector of observation of said image, for
which purpose a projector or projectors are provided with
an optical system to form narrow parallel projection rays
and to direct said rays through the light-guide end faces

15 into predetermined coordinates of incidence of the rays on
the light-guide reflecting planes so that to propagate the
rays within the light guide by multiple internal reflection
from its surfaces and to output the rays from the light
guide by the light diffusers on the screen.

20
4. The projection system as claimed in claim 3,
characterised in that the screen light guide core narrows,
wedge-wise, from the light guide's entrance end-face in the
direction of propagation of rays in the light guide, the

25 core having a constant refraction index and being coated



25 outputting fromthe |ight guide and diffusion of separate - 8 JAN 2004
"34 projection rays in predeterm ned coordi nates of screen inmage fOD ti@n,
for which purpose the projector or projectors are provided vvith'a@n g’gtzi” al
systemthat generates a projection beamconsisting of thin parallel 5 rays;
the projectors being oriented towards tfe screen to direct the rays onto
the light guide end-faces into predeterm ned coordi nates of incidence of

Tignt gu aces it t er m ned coor di ci denc
par i cul ar T8y o B Ga P gs Bendl ngu P A 8r  T0 T2 IRE pPo) BoCraR Cayst em

according to_.claim11l, .characterized in that the screen. |ight guide core
has a meggg}ﬁgggeﬁaﬁﬁgﬁéa fhiCERFEEE Y Rt RECBPF cfﬁgﬁaﬁFlBPgﬁéﬁgfion of rays

inthe light guide fromthe light guide 15 entrance end-face; the core has
a const ant "PeFFa¥BilVE iHdéRWaAdthag shéfaadi f§eoForsicéesr edybyeaniopti cal
entrance wi ndow of a light diffuser having a constant or step-w se varying
refracti veoifngakodhaenits offesbet haghthgtide sheeeorethenpanyeeepsi on of

i npl enentation of the Iight-guide 20 screen: a projector has an optical
system § 0 genegapeopidedciiioh nayspaficdilf Egsenim ebenebtmadfioa prFoj ect ed

i mge, which elenents are characterized by different angles and coordi nates

of input Obrsgbﬁtﬁ@MSoEDE@ybh©f|Eﬁ@tp@@?@@t@ﬁdiﬁégé'EQVHEQB@Qate each
particular ray in the light 25 guide before said ray is captured by a
particul ar che@Bhts, 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
10 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.

15 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

20 coated with an anti-flare opaque black layer, or on the
screen between the light diffusers positioned is an opaque
black mesh, or the screen area around the light diffusers
being optically transparent or coated with a photochrome
film to adjust the screen transparency using the

25 ultraviolet background illumination.



- a SAN 2004 35 diffuser, wth subsequent output of the ray fromthe |ight
"guide in a corresponding coordi nate of the screen inmage, with -spDaRasENt

di ffusion of the projection rays by the light diffusers into a screen | nage
view ng sector. 5 13. The projection systemaccording to any one of clains
9 - 12, characterized in that the visibe to viewers exit w ndows of the
screen light diffusers have mninmal area that is |l ess than the viewer-seen
screen area about said 10 wi ndows, and for the purpose of absorption of
parasitic illum nation and spots, the screen area about the |ight

di ffusers' xhb wi_ndows  has an %ntl-flare or opa gue bl ack coating, or an

opaque bl abk TEFoVABPECTESR, SEFTER) @5aFéaimedopti @RNI YNEr RAsFaPERE &r

covered with a nmeshwire optical 15 filter, or has a photochrone coating to
adj ust transp&PeReFtasared 4n thats&heeRrByeateratisoratippednivashi en. 14.
The projection systemaccording to any one of clainms 9,10 and 13,
characterlPé@]ﬁﬁtﬂﬁattélspbpé@téengraadnanbaprgﬁocﬁCppgﬂendmnsahaaeng
projection tel ephoto | enses are positioned at a renote di stance fromthe
screen, 5 andbar apmopeohadr sabaiifngashont ofocts bengestane paskti gped at a

m nimal di stance fromthe screen and rigidly attached to the end-face

portion ofekhﬁp&@raemagaiileaehaﬁtthh%@gﬁ&OVbﬁanglﬁu&&aﬁékgened
proj ection; one or several end - 8 JAN 2004 3
magnification of the projection to the screen width, the
projector being positioned at a predetermined distance from
the screen, and on the end-face of the screen width
10 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
15 projection, so that to narrow the cross-section of the

projection rays within the area of the light diffusers'

entrance windows.

7. The projection system as claimed in any one of claims
20 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

25 illuminator of transparent projected images, in the



faces of the screen each has one planar mrror attached thereto and having
"the reflective area whose size corresponds to that of the proj ectd gRy 04
reflected to the screen by said mrror, each mrror being inclined mnt% 5
respect to axis of the reflected projection and screen plane to deflect the
projection rays by the mrror at an acutle angle to the screen surface. 15.
The projection systemaccording to any one of clains 9 10 -14 characteri zed
in that a {i i 0j : a.praject having nslLycent or
Moo rroFAe Py Raver e o5 rEal By B Ak ac Rtk e Bh Rt Rl ol
illumnatign _of slides, projection arrays.,with.fan-w se _spati.a
distributigﬁrnggg? %r5§sf8hpoEFFgﬂF°BP¥fﬁi@?@lpﬁtignCBFrgibgﬁaiH@ screen
coordi nates, ,wth broadening of ray apertures on the screen to obtain a
clear geonEPiPcERYS EBRFefiVErdmeisn-HisrPewsqossreantinaget Whiclhe
proj ection systemaccording to any one of clainms 920 15, characterized in
that the sy3VénPednprbseadenedorisbiar aizesepéosbepacepr ofeentrsncand a
stereoscopic screen with light diffusers and a | ens raster for spati al
sel ectidn windhws| eft thadlipght diffigesref a stereo couple into view ng
zones of the left and right images of said 25 couple by the viewer's left
and right eyes, respectively; - 8 JAN 2pp~ 37 and for confortable
vi ewi ng, wi thout use of spectacles, the stereoscopic inages from any aspect
or when vi guersenByg8jkAtLbg E?E%éﬁlag'E?SEhQH;iBhSn?YéB?”b?ebTQiHEOFLded
with a sem-automati ¢ corrector, manually or automatically 5 controll ed,
and a sensel LRaLLAtk §a8HdLRALERLQL TG YLEVBLS (ooues andocoupl ed to the

; { een oF the sc %ysf

. =Y .
autonati c corrector € SCr reen raster ﬁ% 8I’ proj ectors

conprise a_drive coupled to the correctors to provide a,caorrection system
appropriat8F§jF8t8r5a?chﬁl5&e5895F85e8P Sﬁ@lagsgbﬂgtlglgguﬁﬁéﬁ gpd a

conj ugat e @he zones of viewng of the left and right franes of stereoscopic
i mges by vFBReFELAEoFREEBENEPNGREY¥sOUEoENBxERBEGabySPOEAELRY Phethe
stereoscopi ¢ _screen about its vertical axis, or by shifting the lens raster
or shiftingefheasderégbEopmagppropéctorsetsoatonglehénsor eba. zones of
ALALLAS(f.ASy . ASL.AS. A@ . A % AS; . ASh. AS(, . AS(.ASS. A, . AS, .ASf LA @
.A@ . AQ A, ViAGYMNAGE 2L AEB 1AL 5SaAd. AL pht AGNA@R AT cAG. ATBEed, cA@DALYAQ . AQ,
. A Sr. AGBS$;

=nt ~&] Hf <r fegbgbl Xl ea}calna] catwalkca] cafeahnal ealral eaksal salicabealgal caj ca

] ca] ca] ca] ca] ca] ca]ca]calc”alcTalcTaUcalcalca!C'a T

purpose of an easy, without the use of spectacles, viewing

15 of stereo images at any aspect or in case when viewers move
in a lateral direction; the system being provided with a
semi-automatic manually-controled corrector or an automatic
corrector coupled to a sensor for tracking the viewers'
eyes coordinates, said semi-automatic or automatic

20 correctors comprising a drive for carrying out various
versions of correction of the stereoscopy system, for
example by way rotating the stereo screen about its
vertical axis, or by displacing the lenticular raster, or

displacing the stereo projectors along the screen.

25
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10 projection ray beam of each particular projector, with
diffusion of the ray beam into a corresponding viewing

sector of one full-screen image and diffusion of other

projection beams into other viewing sectors.

15 11. The projection system according to claim 9,
characterized in that the viewing screen is implemented as
a light guide in the form of a planar-parallel plate', or a
multi-layer or multistrip light guide, the light guides
having a core with a constant refractive index and

20 transparent entrance end-faces to input into the light
guide the projection rays and to propagate said rays along
the light guide by multiple complete internal reflection;
on the light guide surface, locally on the screen area,
disposed are the light diffusers for selective capturing,

25 outputting from the light guide and diffusion of separate
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viewers' eyes and coupled to the automatic corrector; the
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10 so that to conjugate the zones of viewing of the left and
right frames of stereoscopic images by viewers'
corresponding eyes, for example by rotating the

stereoscopic screen about its vertical axis, or by shifting

the lens raster or shifting the stereoscopic projectors

15 along the screen.



