
Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
20

2 
07

9
B

1
��&����������

(11) EP 1 202 079 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
25.01.2006 Bulletin 2006/04

(21) Application number: 99954540.3

(22) Date of filing: 08.07.1999

(51) Int Cl.:
G02B 1/00 (2006.01) G03B 21/60 (2006.01)

G03B 21/62 (2006.01) G03B 21/00 (2006.01)

G03B 21/10 (2006.01)

(86) International application number: 
PCT/RU1999/000231

(87) International publication number: 
WO 2000/003271 (20.01.2000 Gazette 2000/03)

(54) PROJECTION SYSTEM

PROJEKTIONSSYSTEM

SYSTEME DE PROJECTION

(84) Designated Contracting States: 
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU 
MC NL PT SE

(30) Priority: 09.07.1998 RU 98113701

(43) Date of publication of application: 
02.05.2002 Bulletin 2002/18

(73) Proprietor: ARSENICH, Svyatoslav Ivanovich
Reutov,
Moskovskaya obl., 143952 (RU)

(72) Inventor: ARSENICH, Svyatoslav Ivanovich
Reutov,
Moskovskaya obl., 143952 (RU)

(74) Representative: Patentanwälte 
Zellentin & Partner
Zweibrückenstrasse 15
80331 München (DE)

(56) References cited:  
EP-A1- 0 240 045 EP-A1- 0 825 480
JP-A- 5 072 634 JP-A- 5 072 635
SU-A- 101 319



EP 1 202 079 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Filed of the Invention

[0001] The invention relates to projection systems to
project mono- and stereoscopic images on a large view-
ing screen by the optical projection technique.
[0002] The proposed projection systems are intended
for the consumer-oriented and professional applications
in cine-, tele-, video- and computer-projection, projection
of theatrical scenery, advertisements, as well as for other
purposes. For generating the projected images, the pres-
ently-used and proposed updated episcopes, diascopes,
cine-projectors, and video, tele- and computer projectors
can be used. The proposed reflecting or translucent view-
ing screens are capable of providing high optical param-
eters of the screen images and considerable operation
capabilities of projection not known in the prior art.

Prior Art

[0003] The projection systems that comprise a projec-
tor 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 trans-
parency projector translucently projects the transparent
images of objects, e.g. images from transparent slides,
cine films or liquid-crystal displays. An episcope projects,
in the reflected light, the images of background-illuminat-
ed opaque objects, e.g. drawings, illustrations, photo-
graphs. Tele-, video and computer-projectors having ki-
nescopic or other light-radiating displays, project self-lu-
minous images formed on the display screen. Projectors
that have an image modulator comprising a plurality of
electronically-controlled micro-mirrors, project the imag-
es in the light that is reflected from micro-mirrors. A
front-projection system serves to project an image onto
a reflecting viewing screen or a white wall. A rear-projec-
tion system serves to project an image onto a translucent
diffuse-diffusing screen.
[0004] The known projectors are described in: Makart-
sev V.V., Khesin A. Ya., Steierberg A.L., Large-screen
video systems, Moscow, «Panas» publishers, 1993, pp.
15-22, 57-83, 96-99, 147-155, Figs. 1, 2 and 22, 23.
[0005] EP 240 045 A1 discloses a rear-projection sys-
tem including a light source and a screen that includes
a prism plate and a projection plate. The prism plate is
arranged on the back side of the screen, while the pro-
jection plate forms its front side oriented towards a view-
er. Light from the image source is obliquely incident on
the rear side of the prism plate. The prism plate includes
light-refracting elements through which the obliquely in-
cident light is passed to the front side of the prism plate.
The light-refracting elements deflect the received light to
be perpendicularly incident on the back side of the prism
plate. Light incident on the back side of the projection
plate propagates through the projection plate to its front

side corresponding to the front side of the screen. The
projection plate comprises light-dispersing elements,
which disperse light propagating through the projection
plate into a viewing space.
[0006] JP-A-05-072 634 discloses a rear projection
display device in which external light, such as indoor il-
lumination light, is absorbed to improve contrast. The de-
vice comprises a screen on the front side of which a len-
ticular lens group is arranged. Light from a light source
is made obliquely incident on the back side of the screen.
Light impinging on the back side of the screen is deflected
by means of prisms to the front side of the screen. The
prisms receive the obliquely incident light, which propa-
gates through the prisms, and deflect the light such that
it perpendicularly exists the prisms towards the front side
of the screen. Light exiting the prisms propagates through
the lenticular lens group and is diffused therefrom into a
viewing space. The prisms are shaped and formed such
that light not issued by the image source, such as indoor
illumination light, out also impinging on the back side of
the screen (i.e. back side of the prisms) is not allowed to
propagate through the prisms. To this end, the front side
of the prisms include light absorbing portions, which ab-
sorb light not issued from the image source.
[0007] US 4,003,080 relates to a rear projection sys-
tem including a laser projector that generates collimated
projection rays that are refracted onto a screen by a Fres-
nel lens. The rear-projection system of US 4,003,080 has
a complex optical system including two or more mirrors.
More specifically, the optical system includes one large
mirror with dimensions comparable to the dimensions of
the viewing screen thereby preventing a front-projection
arrangement.
[0008] The major disadvantage of the above-dis-
cussed projection systems is their large dimensions and
considerable weight. This disadvantage is connected
with the necessity to carry out projection in a large pro-
jection 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 possi-
bility that the projection and images on the screen can
be shadowed by viewers and 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 de-
teriorates significantly, brightness is lowered at the edges
of the screen image field, and the colour-rendering ac-
curacy is 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 use projection
systems in illuminated premises and outdoors. This dif-
ficulty is connected with design problems of the modern
projection systems that permit the projection within the
projection angles (angle of the axis inclination with re-
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spect to the viewing screen perpendicular) of not over
30°.
[0009] A rear projection system comprising a lenticu-
lar-raster rear projection (translucent) viewing screen is
the most proximate one to the claimed invention in terms
of the set of the characteristic features and attained tech-
nical result. The screen consists of two parts: on the pro-
jection side disposed is a Fresnel lens, whereto, on the
viewer side, attached are vertically positioned are len-
ticular elements divided by black vertical strips. The pres-
ence of these black strips ensure an image of an high
contract even in brightly-illuminated premises: Axial
magnification factor (of brightness) of a screen is 5.7
units. A Fresnel lens having a very great axial directivity
factor (up to 100) concentrates the projector light flux
within a very narrow angle of diffusing. Lenticular lenses
direct the concentrated light flux in slots between the
black vertical strips, diffusing the same in the viewer di-
rection within a relatively broad observation angle. There-
by an optimum tradeoff of the light concentration (lumi-
nous 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.
[0010] A disadvantage of the rear- and front projection
systems is the necessity of a large volume of the projec-
tion space, without shadowing by external objects. Fur-
ther, the lenticular-raster screens are known to reduce
significantly the brightness and colour-rendering accura-
cy from the centre to edges of the screen image, partic-
ularly 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 pro-
jection systems is caused by the necessity to place a
projection system in a light-protected premises or a hous-
ing containing projection mirrors, and the need to have
means for rigid suspension of a projector. These prob-
lems, and also the need for a longer projection distance
between a projector and screen (comparable with the
image diagonal length) complicate design of the prior-art
rear- and front projection systems and make them more
expensive.

Disclosure of the Invention

[0011] The object of the invention is to provide inex-
pensive small-dimension and lower-weight projection
systems having reflecting or translucent viewing screens
to project mono- and stereoscopic quality images in any
scales of magnification of an image in a bright external
parasitic illumination of the screen image.
[0012] 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 pro-
jection space, improvement of the basic parameters and
also provides novel parameters of a projection system,
with a maximal luminous efficacy by virtue of effecting

the projection from the screen end-face.
[0013] The technical result according to claim 1 is the
possibility of the separate or simultaneous frontal and/or
translucent projections and viewing of images from two
sides of a screen.
[0014] Another additional technical result 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 light
guide. This approach will exclude shadowing of the pro-
jection and that of the pre-screen and post-screen pro-
jection space volume.
[0015] Still another additional technical result is forma-
tion of a screen image in projection of the rays that cor-
respond to certain image elements (pixels) and charac-
terised with different angles of entrance - incidence on
the reflecting surfaces inside a screen so that to output
said rays by screen light-diffusers in the appropriate co-
ordinates of a screen image formation.
[0016] Still another additional technical result is broad-
ening of the screen area having an anti-flare protection,
or that of the screen’s controlled transparency, and re-
duction of the area of the screen image visible elements.
[0017] Still another additional technical result is a re-
duction of the projection space or the light-guide screen
thickness by the optical narrowing of longitudinal section
of the projection rays using the projectors’ projection
lenses.
[0018] Still another additional technical result is a re-
duction of the projection space or thickness of the
light-guide screen by the optical narrowing of longitudinal
section of the translucing projection rays in the illumina-
tion system of a transparency projector, without the use
of projection lenses.
[0019] Yet another technical result of application of the
invention is the possibility of an easy viewing of stereo-
scopic images, without the use of stereoscopic specta-
cles, 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.
[0020] Said technical result in embodying the invention
is to be provided by that the known projection system
comprises only one or several projectors and a viewing
screen, and on the screen formed are light-diffusers for
diffusing the projection rays.
[0021] The distinction is in that the light-diffusers are
implemented in the form of optical elements adapted to
capture the projection rays directed from the screen
end-face along the screen plane and, subsequently, re-
flect or deflect, optically, said rays, with simultaneous dif-
fusing of the same, into the sector of the screen image
viewing. For optical magnification and ensuring a projec-
tion sharpness depth over the entire screen area, the
projectors and viewing screens are provided with an op-
tical 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.

3 4 



EP 1 202 079 B1

4

5

10

15

20

25

30

35

40

45

50

55

[0022] 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, de-
flect, 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-sec-
tions 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.
[0023] According to claim 1, the viewing screen is de-
signed to carry out projection from the screen end-face
onto the frontal and the reverse (from the viewer’s side)
surface of the screen, and for said purpose the light-dif-
fusers are implemented in the form of protruding from,
or recessed in the screen surface - mirrors, lenses,
prisms for capturing, deflecting or diffusing of the rays
projected from the screen end-face. Id est, the projection
system is characterised in that the viewing screen is im-
plemented as having the end-face reflectors of the pro-
jection, and/or the projectors are disposed at the screen
end-face to carry out projection onto the frontal (from the
viewer’s side) and/or reverse surface of said screen. The
light-diffusers are designed in the form of protruding from,
or recessed in the screen surface, optical elements.
These elements are implemented in the form of lenses,
prisms that completely capture all projection rays that are
incident upon the surface of the screen image formation.
[0024] In another embodiment of the projection sys-
tem, 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 win-
dows for inputting the parallel projection rays into the light
guide. On the light-guide surface, locally over the screen
area, disposed are dot-shaped or linear light diffusers to
output the projection rays out of the light guide within
predetermined coordinates of the screen image forma-
tion. 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 predeter-
mined coordinates of incidence of the rays upon the
light-guide planes. Such arrangement ensures propaga-
tion of the rays inside the light guide up to certain light
diffusers owing to multiple internal reflection from the
light-guide surfaces, free from the screen light diffusers.
Some projection rays, captured by appropriate light dif-
fusers, exit from the light guide and are diffused into the
screen image viewing sector.
[0025] In the viewing screen, the light-guide core is
implemented as having the narrowed, wedge-wise,

light-guide thickness in from the light guide’s entrance
end-face in the direction of propagation of rays in the light
guide. The core has a constant refraction index and is
coated with a cladding or an optical entrance window of
a light diffuser having a constant or stepped refraction
index whose value is lower than that of the core. 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 differ-
ent angles at which angles these rays enter the
light-guide end-face. Such arrangement provides a se-
lective 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 dif-
fused into a sector of observation of the image.
[0026] The projection system is characterised in that
the entrance and exit windows of the screen’s light dif-
fusers have a minimal area, that is multiple times smaller
than the screen area around the windows. In one em-
bodiment, 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 opaque anti-flare black mesh is dis-
posed. In the third embodiment, the screen area around
the light diffusers is optically transparent or coated with
a photochrome film to adjust transparency of the screen
using the ultraviolet background illumination.
[0027] The projection system is characterised in that
the projector is equipped with a projection telephoto lens
and anamorphotic cylindrical lens, or a cylindrical mirror
for a minimal magnification of the projection size, for ex-
ample a magnification in height, and for simultaneous
magnification of the projection to the screen width. The
projector is positioned at a predetermined distance from
the screen, and on the end-face of the screen width po-
sitioned is a mirror retrodirective reflector to deflect the
projection from said end-face over the screen surface.
In another embodiment, the 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 win-
dows.
[0028] 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 pro-
vided with an optical system for formation of the back-
ground 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.
[0029] The projection system is characterised in fur-
ther comprising one or several stereo projectors and a
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stereo screen having light diffusers and a lenticular ster-
eo raster. The stereo raster is intended for spatial selec-
tion of the left and right images of a stereo couple to the
zones of vision of the stereo couple’s left and right images
by, respectively, the viewer’s left and right eyes. For easy,
without spectacles, viewing of stereo images from at as-
pect or in case when viewers move laterally, the system
is provided with a semi-automatic manually-controlled
corrector. In another embodiment, the system is provided
with an automatic corrector coupled to a sensor for track-
ing the viewers’ eyes coordinates. Said semi-automatic
or automatic correctors comprise a drive for carrying out
various methods of correcting the stereoscopy system,
for example by way rotating the stereo screen about its
vertical axis, or by displacing the lenticular raster, or dis-
placing the stereo projectors along the screen. This ar-
rangement also provides the optical automatic conjuga-
tion of zones of vision 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 ob-
servations aspects.

Brief description of Drawings

[0030]

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 em-
bodiments of a screen and light diffusers (in
cross-sectional view of the screen);
Fig. 6 shows a plan view of an optical system in
cross-section of a viewing screen having a lenticular
stereo raster and a system for automatic correction
for optical registration of the stereoscopic vision
zones with the viewer’s eyes.

Embodiments of the Invention

[0031] In the first embodiment of the claimed projection
system as shown in Figs. 1 and 2: viewing screen 1 is
designed as a flat thin plate; in the lower end-face of the
screen, projectors 2a and 2b are positioned. On both
sides of the screen, the area of observation of the screen
images is provided with light diffusers 3a (on the front
side a of the screen), and light diffusers 3b on the front
side b of the screen. The light diffusers are intended to
capture the projection rays α1 and α2 (directed from the
screen end-face) and for subsequent deflection and dif-
fusing of the rays, respectively, in angle β1 of the screen
image observation sector from side a of the screen, and

in angle β2 of observation sector of another screen image
from side c of the screen. Screen surfaces 1a 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 α1) upon screen
surface 1a at a small angle to that surface. Projector 2b
is positioned from b side of the screen to project images
(rays α2) upon surface 1b of the screen at a small angle
to said surface.
[0032] In another embodiment of the projection system
according to Figs. 3 and 4: the viewing screen is imple-
mented of two parallel flat transparent light guides 1c and
1d, and have transparent entrance end-faces for input-
ting projection rays α3 and α4. Below, before the entrance
end-face of light guide 1c; projector 2c, and before the
end-face of light guide 1d projector 2d are positioned.
On side c of the surface of light guide 1c (front side c of
the screen), on the area of observation of the screen
images - light diffusers 3c; and on side d of the surface
of light guide 1d (front side d of the screen) - light diffusers
3d are positioned. Light diffusers 3c are intended to cap-
ture rays α3 (projected by projector 2c), for outputting the
rays from the light guides, deflecting and diffusing said
rays at angle β3 of the screen image observation sector
from side c. Light diffusers 3d are intended to output rays
α4 (projected by projector 2d), deflect and diffuse them
in angle β4 of the screen image observation sector from
side d. The light guides are intended to supply the pro-
jected rays to predetermined light diffusers after multiple
complete internal reflection thereof from the surface of
said light guides.
[0033] 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 dif-
fusers have anti-flare black opaque or photochrome coat-
ing 7 applied thereon. Lens 5 is intended for capturing
and diffusing of rays (by focusing in angle β5 of the screen
image observation sector). The mirror is adapted to de-
flect the focused ray and output the same through a small
transparent exit window of the light diffuser.
[0034] In another embodiment, a light diffuser is pro-
vided with a micro-prism to deflect the rays into a mir-
ror-focon that diffuses the rays into the image observation
sector. In other embodiments, on the screen for deflect-
ing and simultaneous diffusing of the rays in angle β6 of
the image observation sector, only spherical or parabolic
mirrors 6a are mounted.
[0035] In Fig. 6 a stereoscopic projection system com-
prises 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
lenticular raster 8 to perform optical selection of the ster-
eo couple frames is movably positioned along the direc-
tion denoted by arrow δ. Lenticular raster 8 is coupled to
drive 9 of automatic corrector 10. The automatic corrector
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is coupled to sensor 11 to track (using rays γ reflected
from a viewer’s face) the spatial position of the viewer’s
eyes with respect to the stereo image vision zones. The
automatic corrector is adapted to perform the optical con-
jugation of zone of vision of rays β1 of the left image with
the viewer’s left eye 121, and that of zone of vision of
rays βr of the right image, accordingly, with the right eye
12r of said viewer. Such arrangement provides the con-
tinuous, 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.
[0036] The claimed projection system is operated as
follows.
[0037] According to the first embodiment of Figs. 1 and
2: two projectors 2a and 2b form and transform two pro-
jected images. Using the optical transformation, the pro-
jected image is broadened horizontally to the screen
width, and is narrowed vertically to the optimal width of
an image that is multiple times smaller in size than the
screen height size. Projection rays α1 and α2 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 perform a precise and
complete capturing of each separate ray by one prede-
termined light diffuser. Projectors and light diffusers form
the full-screen various images viewed by different view-
ers simultaneously from two sides of the screen, without
optical interferences.
[0038] In Figs. 3 and 4 the second embodiment of the
claimed projection system having a viewing screen con-
sisting of two flat-parallel light guides is operated as fol-
lows.
[0039] Below, from the end-face side of screen 1c and
1d, projectors 2c and 2d form the projected light fluxes
of images in the form of narrowly diverging rays α3 and,
correspondingly, α4. Projector 2c, from below through
the end-face of light guide 1c projects rays α3. These
rays are reflected inside the light guide in the form of rays
α3 that diverge to points of certain light diffusers 3c, then
they are outputted, deflected and diffused by said light
diffusers in broad angle β1 of the screen image observa-
tion sector from side c. Similarly, projector 2d forms the
screen images to be viewed from the opposite side d of
the screen.
[0040] Fig. 5 shows projection screen 1 having light
diffusers 4 in the form of lenses 5 provided with flat in-
clined mirrors 6 and opaque black coating 7. Light diffus-
ers are intended for complete capturing of direct projec-
tion rays α, which rays are focused by a lens and then
are deflected by a mirror for diffusing them in angle β5 of
the screen image observation sector.
[0041] In another embodiment, the projection screen
1 has 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 conju-
gated with mirror-spherical or mirror-parabolic opening
6d (in the form of a focon). Below, in the screen height,
disposed are light diffusers having spherical or parabolic

mirrors 6a that protrude from the screen surface and
serve to deflect and focus 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,
mirrors of the light diffusers are conjugated with openings
e (in the form of a hollow focon) to carry out the induced
ventilation of the exit windows when the screen is
self-cleaned by the internal air pressure. In a light diffuser,
in the nether portion of the screen height, micro-mirrors
6a are conjugated with transparent windows of the trans-
parent screen. The screens can be transparent or coated
with an anti-flare black opaque paint or applicable mesh
7a (within the screen area outside the exit windows).
[0042] According to another embodiment, on the
screen (within the screen area outside the windows) pho-
tochrome coating 7a is applied to adjust the screen trans-
parency using the ultraviolet background illumination.
Angle β6 is the angle of the sector of diffusing of the pro-
jection rays by micro-mirrors for viewing of the screen
images.
[0043] 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 vision zone. Photosen-
sitive sensor 11 receives rays γ, reflected from the view-
er’s face, to determine the eyes’ spatial position accord-
ing 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 au-
tomatically displaces the stereo raster to the optimal reg-
istration of the left image vision zones with viewer’s left
eye 121, and that of the right image vision zone (rays βr),
respectively, with right eye 12r.
[0044] The preferred embodiment of the claimed pro-
jection system for use in a dust-laden environment, or
under conditions of atmospheric precipitation, can con-
sist of a design, wherein the projection space behind the
screen is closed for protection against light, dust and hu-
midity and where a projector can be accommodated. A
projector can be disposed at any distance form the
screen, and the transformed projection can be directed
to the horizontal or vertical entrance window of the
screen, or to the end-face mirror protected against dust
and precipitation. For the purpose of the automatic con-
tinuous self-cleaning of the entrance and exit optical win-
dows 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 win-
dows 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).
[0045] 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 micromin-
iature light diffusers on the glass of spectacles can be
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invisible for eye and adapted not to affect visibility of the
external objects viewed 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
projection, the light diffusers in spectacles are designed
as having the minimum angle of diffusing of the projection
rays only into the eye pupil area, which arrangement will
reduce the projection power consumption hundreds
times. Thereat, an excellent stereoscopy in a su-
per-broad angle of the field of vision upto 140°, with any
range of hue gradation, an enhanced brightness and con-
trast, an high accuracy of colour-rendering and resolu-
tion, which would not be attained using stereo screens
of the known stereo projection systems, is achieved.
[0046] The proposed projecting mono- and stereo-
scopic systems provide the optimal optical and construc-
tional parameters 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 as-
pect and in lateral movement of viewers, as well as an
highly efficient projection in the glass of spectacles con-
forms with a considerable inventive step.

Industrial Applicability

[0047] All proposed projection systems can be pro-
duced in series using the known manufacture techniques
for producing projectors, stereo projectors, projection op-
tical means and viewing screens having light reflectors
or lenticular rasters. For automatic correction of a stereo
projection system, the known systems for automatic cor-
rection 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 automatic adaptation of a system, can be
used. Thus the industrial feasibility of the invention is
evident.

Claims

1. A projection system, comprising:

- at least one projector (2a, 2b) which provides
projection rays for projection of an image;
- a viewing screen (1a, 1b); and
- light-diffusing elements (3a-3c) which are ar-
ranged on the viewing screen (1a, 1b) and which
have entrance windows as well as exit windows
for said projection rays,

characterized in that

- an optical system is provided that transforms
the image to be projected so as to match

cross-sections of the projection rays with the en-
trance windows of the light-diffusing elements;
- that the viewing screen (1a, 1b) is configured
for simultaneous viewing of different images
from different viewing sectors;
- that light diffusing elements (3a-3d) are provid-
ed on both sides (a, b) of the screen (1a, 1b);
- at least two projectors (2a, 2b) are arranged to
simultaneously project different images onto the
viewing screen (1a, 1b),
- the optical elements (3a-3d) are arranged so
as to capture the different projection rays from
the at least two projectors and for selective de-
flection and diffusion of the projection rays into
the different viewing sectors and
- that the projection rays are directed from an
end face of the viewing screen (1a, 1b) onto the
light-diffusing elements (3a-3d) provided on
both sioles (a, b) of the screen (1a, 1b).

2. The projection system of claim 1, further comprising
planar mirrors (2a and 2b) positioned at the lower
end-face of the projection screen (1), wherein at least
one projector is positioned at the upper end-face of
the projection screen (1).

3. The projection system of claim 1, wherein the view-
ing screen (1) is coated with an anti-flare coating.

4. The projection system of claim 1, wherein the view-
ing screen is coated with a black opaque coating.

5. The projection system of claim 1, wherein the view-
ing screen is transparent.

6. The projection system of claim 1, wherein the surface
of the viewing screen (1) surface is coated with a
photochrome film.

7. The projection system of claim 1, wherein the view-
ing screen (1) comprises two light guides.

8. The projection system of claim 7, wherein the light
guides are transparent.

9. The projection system of claim 7 or 8, wherein the
light guides are planar.

10. The projection system of claim 7 or 8, wherein the
light guides are parallel.

Patentansprüche

1. Projektionssystem, umfassend:

- wenigstens einen Projektor (2a, 2b), der Pro-
jektionsstrahlen zur Projektion eines Bildes er-
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zeugt;
- einen Betrachtungsschirm (1a, 1b); und
- Licht streuende Elemente (3a-3c), die auf dem
Betrachtungsschirm (1a, 1b) angeordnet sind
und sowohl Eingangsfenster als auch Aus-
gangsfenster für die Projektionsstrahlen aufwei-
sen,

dadurch gekennzeichnet, dass

- ein optisches System vorgesehen ist, das das
zu projizierende Bild transformiert, um die Quer-
schnitte der Projektionsstrahlen an die Ein-
gangsfenster der Licht diffundierenden Elemen-
te anzupassen;
- der Betrachtungsschirm (1a, 1b) zum gleich-
zeitigen Betrachten verschiedener Bilder aus
unterschiedlichen Betrachtungsbereichen aus-
gelegt ist;
- auf beiden Seiten (a, b) des Betrachtungs-
schirms (1a, 1b) Licht diffundierende Elemente
(3a-3d) vorgesehen sind;
- wenigstens zwei Projektoren (2a, 2b) angeord-
net sind, um gleichzeitig verschiedene Bilder auf
den Betrachtungsschirm (1a, 1b) zu projizieren;
- die optischen Elemente (3a-3d) angeordnet
sind, um die verschiedenen Projektionsstrahlen
der wenigstens zwei Projektoren aufzufangen
und die Projektionsstrahlen in die verschiede-
nen Betrachtungsbereiche selektiv abzulenken
und zu streuen; und
- dass die Projektionsstrahlen von einem Ende
des Betrachtungsschirmes (1a, 1b) auf die Licht
streuenden Elemente (3a-3d) gerichtet werden,
die auf beiden Seiten (a, b) des Betrachtungs-
schirmes (1a, 1b) vorgesehen sind.

2. Projektionssystem nach Anspruch 1, ferner umfas-
send planare Spiegel (2a und 2b), die am unteren
Ende des Projektionsschirmes (1) angeordnet sind,
wobei wenigstens ein Projektor am oberen Ende des
Projektionsschirmes (1) angeordnet ist.

3. Projektionssystem nach Anspruch 1, wobei der Be-
trachtungsschirm (1) mit einer Anti-Flimmer-Be-
schichtung beschichtet ist.

4. Projektionssystem nach Anspruch 1, wobei der Be-
trachtungsschirm mit einer schwarzen undurchsich-
tigen Beschichtung beschichtet ist.

5. Projektionssystem nach Anspruch 1, wobei der Be-
trachtungsschirm transparent ist.

6. Projektionssystem nach Anspruch 1, wobei die
Oberfläche des Betrachtungsschirmes 1 mit einem
photochromen Film beschichtet ist.

7. Projektionssystem nach Anspruch 1, wobei der Be-
trachtungsschirm (1) zwei Lichtleiter umfasst.

8. Projektionssystem nach Anspruch 8, wobei die
Lichtleiter transparent sind.

9. Projektionssystem nach Anspruch 8 oder 9, wobei
die Lichtleiter planar sind.

10. Projektionssystem nach Anspruch 8 oder 9, wobei
die Lichtleiter parallel verlaufen.

Revendications

1. Système de projection, comprenant:

au moins un projecteur (2a, 2b) qui fournit des
rayons de projection pour la projection d’une
image;
un écran de visualisation (1a, 1b); et
des éléments de diffusion de lumière (3a-3c) qui
sont agencés sur l’écran de visualisation (1a,
1b) et qui comportent des fenêtres d’entrée de
même que des fenêtres de sortie pour lesdits
rayons de projection,

caractérisé en ce que:

un système optique est prévu, lequel transforme
l’image destinée à être projetée de manière à
faire correspondre des sections en coupe des
rayons de projection avec les fenêtres d’entrée
des éléments de diffusion de lumière;
l’écran de visualisation (1a, 1b) est configuré
pour visualiser de manière simultanée différen-
tes images en provenance de différents sec-
teurs de visualisation;
des éléments de diffusion de lumière (3a-3d)
sont prévus sur les deux côtés (a, b) de l’écran
(1a, 1b);
au moins deux projecteurs (2a, 2b) sont agen-
cés de manière à projeter de façon simultanée
des images différentes sur l’écran de visualisa-
tion (1a, 1b);
les éléments optiques (3a-3d) sont agencés de
manière à capturer les différents rayons de pro-
jection en provenance des au moins deux pro-
jecteurs et pour une déflection et une diffusion
sélectives des rayons de projection dans les dif-
férents secteurs de visualisation; et
les rayons de projection sont dirigés depuis une
face d’extrémité de l’écran de visualisation (1a,
1b) sur les éléments de diffusion de lumière
(3a-3d) qui sont prévus sur les deux côtés (a, b)
de l’écran (1a, 1b).

2. Système de projection selon la revendication 1, com-
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prenant en outre des miroirs plans (2a et 2b) qui sont
positionnés au niveau de la face d’extrémité inférieu-
re de l’écran de projection (1), dans lequel au moins
un projecteur est positionné au niveau de la face
d’extrémité supérieure de l’écran de projection (1).

3. Système de projection selon la revendication 1, dans
lequel l’écran de visualisation (1) est revêtu d’un re-
vêtement anti-éblouissement.

4. Système de projection selon la revendication 1, dans
lequel l’écran de visualisation est revêtu d’un revê-
tement opaque noir.

5. Système de projection selon la revendication 1, dans
lequel l’écran de visualisation est transparent.

6. Système de projection selon la revendication 1, dans
lequel la surface de l’écran de visualisation (1) est
revêtue d’un film photochrome.

7. Système de projection selon la revendication 1, dans
lequel l’écran de visualisation (1) comprend deux
guides de lumière.

8. Système de projection selon la revendication 7, dans
lequel les guides de lumière sont transparents.

9. Système de projection selon la revendication 7 ou
8, dans lequel les guides de lumière sont plans.

10. Système de projection selon la revendication 7 ou
8, dans lequel les guides de lumière sont parallèles.
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