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one picture via mirrors or by means of projection. A drawback of these
systems is the use of two The invention relates to a display device for
picture-generating devices and the associated fa- stereoscopic picture
display in which information    cilities to combine the sub-pictures.
relating to sub-pictures is applied to the display    5  A device of the
type described in the opening device for displaying a picture composed of
the      paragraph is proposed in JP-KoKai 58-184929. sub-pictures in
accordance with a fixed pattern.     However, the solution shown in this
KoKai requires The invention also relates to a pick-up device   the use of
a picture memory; moreover, the sub- for picking up pictures for
stereoscopic display.    pictures are displayed in an interlaced manner so
The principle of stereoscopic display of, for  10  that face flicker also
occurs in this case. example television pictures is known per se. The
It is an object of the invention to provide a picture is split up into two
sub-pictures passed on  device of the type described in the opening para-
to the left eye and to the right eye, respectively.  graph which does not
require any extra picture The viewer wears glasses each passing or not
memory and can be observed with passive glass- passing one of the two
sub-pictures; this is usually   15  es, whilst a number of drawbacks of
devices as effected at the field frequency of the TV picture,   described
hereinbefore do not occur. with, for example the picture of the odd field
being    Such a device is characterized in that it com- observed by the
left eye and the picture of the      prises a liquid crystal layer between
a picture- [err] field being observed by the right eye.         generating
device and a transparent supporting A display device of this type is
described in  20   plate, in which layer unidirectionally polarized light
DE 31.46.578A. The display screen is provided        enters from the
picture-generating device and in with strip-shaped polarizers whose mutual
direc-     which the direction of polarization is changed at tions of
polarization are perpendicular to each other  areas determined by the fixed
pattern or a pattern so that the picture is passed on per field in a
which is complementary thereto. mutually different polarized manner. With
polarized   25  The direction of polarization is preferably rotat- glasses,
the viewer then alternately observes the    ed through [err]. The direction
of polarization is sub-pictures, which results in a three-dimensional
rotated, for example in twisted nematic cells such picture.
as the [err]  twistor", but a rotation through [err] is The above-mentioned
Patent Specification also    also possible in the case of thicker liquid
crystal states the possibility of changing the direction of  30  layers
(waveguide principle). The direction of po- polarization per pixel; this
change must then be     larization is also rotated in nematic cells based
on accompanied by a similar change from one sub-        birefringence, for
example with the ECB effect or picture to the other at the end of the
pick-up unit or  various STN effects in which the director is rotated
transmitter.                                         within a small
distance through angles of between A drawback of such a device is, inter
alia that  35   [err] and [err]  (SBE effect, HBE effect), but also in the
(strip-shaped) polarizers are secured to the     ferro-electric cells. With
a suitably chosen thick- glass of the display tube in such a way that they
ness d it is achieved in the latter cells at a fixed correspond to the even
and odd lines of the televi-  wavelength X that for the difference An
between sion picture. The position of these lines (or possi-  the normal
and abnormal refractive index it holds bly pixels) with respect to the
polarizers is, how-   40  that [err] = [err]. This provides the possibility
of a ever, not completely fixed but is also determined    90  phase
rotation and hence the use of ferro- by the control of the picture height
(and picture    electrics in the extra liquid crystal layer. width); it may
change in the course of time due to      The advantage of a ferro-electric
liquid crystal variation of the deflection and/or the EHT system.   layer
is that it has a memory effect so that ener- Stereoscopic television
picture display can also   45  gization need only take place once. be
realized by displaying the pictures for the left     A first preferred
embodiment of a device ac- and the right eye alternately via the interlaced
(odd  cording to the invention is characterized in that the and even)
fields, whilst an active light shutter    fixed pattern comprises columns
of pixels which switching synchronously with a picture field is      are
separated by complementary columns of pix- placed in front of each eye.
However, in this case   50  els. In this case (as well as in, for example a
face flicker occurs at a frequency which is equal to  chessboard-like
pattern of pixels), there is substan- the picture frequency (half the field
frequency), i.e.  tially no face flicker, whilst the display device is in
approximately 25 Hz (PAL, SECAM) or 30 Hz            principle insensitive
to the display sequence of the (NTSC). This face flicker is experienced as
a very  lines so that the picture-generating device can be troublesome
effect, all the more because it is also  55  driven in the way as described
in EP-A-0,217,466 visible outside the actual picture.                  (PHN
11.508). Other systems use two separate picture-gen-          For a correct
display the sub-pictures must be erating devices whose pictures are
combined to       presented in accordance with the above-described 2    



3                  EP 0 332 268 B1                     4 pattern (separate
columns, chessboard-like pat-      polarized in a direction parallel to the
plane of the tern). This can be effected electronically, for exam-
drawing, whereas light from the lens 12 is polarized pie when
three-dimensional display of pictures ob-  in a plane perpendicular to the
plane of the drawing tained with an electron microscope, three-dimen-
(denoted by the arrow  17 and the symbol 18, sional computer pictures, or
with TV pictures ob-   5   respectively). The light beam 14' polarized by
the tained with signals from different cameras are con-  polarizer 16 is
incident on the mirror 20 at an angle cerned.
of 45  and is subsequently incident on the semi- The actual
picture-generating device may be      transparent mirror 19 which is
arranged at an angle realized in different manners; it may be both light
of 45  in the path of the light beam 13' polarized generating, as in the
case of electro-luminescent   10  by the polarizer 15. At the area of the
mirror 19 the devices or gas discharge devices, and light modu-   two light
beams 13', 14' are combined to one light lating, as in the case of, for
example liquid crystal  beam 25 which consists of mutually perpendicu-
layers. When using a liquid crystal device it is    larly polarized
sub-beams and which is subse- possible to use dynamic scattering. However,
a       quently incident on a liquid crystal device 21. device is
preferably chosen whose operation is  15      In this example the liquid
crystal device 21 based on a rotation of the direction of polarization
comprises in generally known manner a twisted of incident light or on
birefringence (waveguide     nematic liquid crystal between two supporting
principle, birefringence). In this case the contrast  plates, with at least
one substrate carrying a comb- can be enhanced considerably by using a
second       shaped transparent electrode 26 (see Fig. 3a) pro- device with
which unwanted effects due to birefrin-  20  vided with teeth 27. The other
substrate carries a gence can be compensated (the so-called "double
counter electrode which may be homogeneous or cell").
also comb-shaped. The parts of the liquid crystal A pick-up device
according to the invention,     device 21 covered or left free by the teeth
27 supplying the correct information, is characterized  define columns of
pixels, viewed in the direction of in that it comprises a light-sensitive
pick-up unit  25  the light beam 25 (which pixels coincide with pick-
provided with picture pick-up elements correspond-   up elements in the
light-sensitive pick-up unit 23). ing to pixels, a liquid crystal layer
between two    In the relevant example the pick-up unit comprises
supporting plates being arranged between the op-     a charge-coupled
device (CCD) whose charge stor- tical system and the memory device, in
which layer   age elements are defined at the area of pixels in the
direction of polarization of at least one of the   30  the liquid crystal
device situated above the CCD. sub-pictures can be changed at areas
determined      The picture picked up (see Fig. 2) may be consid- by a
fixed pattern or a pattern which is com-        ered to be split up into
pixels 28 arranged in rows plementary thereto, whilst a polarizer is
arranged   1, 2, 3 ... and columns A, B, C... between the liquid crystal
layer and the memory         A polarizer 22 passing light polarized in the
pick-up unit.                                   35  direction of the arrow
17 is arranged between the A charge-coupled device (CCD) is preferably
liquid crystal device 21 and the pick-up unit 23. used as a pick-up unit.
The liquid crystal device    The electrode 26 and its counter electrode are
(LCD) can be placed substantially directly on the    energized via a
voltage source 29, for example at a CCD, which leads to small dimensions
and a 1:1       square-wave voltage of a sufficiently high frequen-
relation between pixels and pick-up elements.   40   cy to inhibit
degradation of the liquid crystal ma- The invention will now be described
in greater   terial and/or periodical variation of the transmission.
detail, by way of example, with reference to the     The operation of the
liquid crystal device, which in accompanying drawings in which
this example comprises liquid crystal material of Fig. 1 shows
diagrammatically a pick-up and       the twisted nematic type, is such that
the direction display device according to the invention,   45  of
polarization of light incident between the teeth Fig. 2 shows a possible
pattern according to      27 of the comb-shaped electrode 26 is rotated
which the direction of polarization is locally    through 90  (waveguide
mode), whilst the light rotated, and
maintains its direction of polarization at the area of Fig. 3 shows
diagrammatically the electrode       this electrode. The light from the
beam 13 is thus configuration for driving the liquid crystal layers.   50
passed unhindered at the area of the electrode The device of Fig. 1
comprises, inter alia a     teeth 27 and is incident on the pick-up
elements pick-up device 10 having lenses 11, 12 whose         (charge
storage elements) associated with the pix- central axes are spaced apart at
approximately 6.5   els 28 in the pick-up unit (CCD) at the area of cm.
Light which is incident through the lenses 11,   columns A, C ... The
direction of polarization of the 12 (and which originates, for example from
a scene   55  light from the beam  13 is rotated through [err] to be
displayed) and which is denoted by means of    between the electrode teeth
27 so that this light solid lines 13, 14 is polarized by polarizers 15, 16.
cannot pass the polarizer 22 and thus does not In the relevant example
light from the lens 11 is   reach the pick-up unit.The direction of
polarization 3    



5            EP0332268B1                         6 of the light from the
beam 14 incident on the liquid  substrate is preferably used as a first
supporting crystal device 21 between the teeth 27 is rotated  plate. The
required control electronics can then be through [err] so that it can pass
the polarizer 22  integrated in this plate. and is incident on the pick-up
elements associated     In addition to the said light-modulating devices
with pixels 28 at the area of columns B, D ..., whilst   5   it is
alternatively possible to use light-generating at the area of the electrode
teeth 27 the direction of  systems for the picture-generating device such
as polarization is not rotated and the light cannot pass  electrochrome
devices,   electro-luminescent the polarizer 22. Dependent on the quantity
of light,  screens or gas discharge devices in which the there is charge
storage in the pick-up unit (CCD)  emerging light is polarized, if
required. 23. The charge associated therewith is read, possi-  10  The
light 32 is subsequently incident on a bly through one or more auxiliary
registers, and   second liquid crystal device 37 which is analogous gives
rise to an output signal 24. This signal com-  to the device 21 in the
pick-up device 10 and prises pixel information per line alternately
originat-  which comrpises (at least) one comb-shaped elec- ing from the
left-hand picture (beam 13) and the   trode 26' (Fig. 3a) whose teeth 27'
an the inter- right-hand picture (beam 14). Instead of a twisted   15
spaces coincide with columns of pixels 28' of the nematic liquid crystal
layer, it is alternatively possi-  picture to be displayed. Perpendicular
to the direc- ble to choose a ferro-electric liquid crystal layer.  tion of
the light 32, the pixels 28' coincide with the Due to the memory effect
this need only be en-     pixels of the liquid crystal display device 36.
If the rgized once, whereafter the adjustment is main-   electrodes 26' and
its counter-electrodes are en- ained.
20  ergized, for example by means of the voltage The signal thus obtained
can be used for ste-   source 28, a sub-picture, for example associated
reoscopic display by means of a display device 30  with the pixels 28' in
the columns A, C ... and (Fig. 1). This device comprises a diffuse light
corresponding to the sub-picture for the left eye is source 31 which
generates polarized light 32 via a  passed on without changing the
direction of po- polarizer (not shown), which light is incident on a   25
larization, whereas for the sub-picture associated liquid crystal display
device 36 comprising a liquid  with the pixels 28' in the columns B, D ...
and crystal between two supporting plates.             corresponding to the
sub-picture for the right eye An input signal 33, whose information for
each  the direction of polarization of the light is rotated line is split
up into alternate information for the left  through 90 . eye and for the
right eye, is temporarily stored, if  30  An observer 40 (Fig. 1) wearing
spectacles 41 required, and/or amplified in a control unit 34. The  having
mutually perpendicularly polarized glasses information is passed on through
control lines 35 to  42, 43 (Fib. 3b) whose direction of polarization is
the electrodes on the supporting plates of the dis-  adapted to the
relevant sub-pictures now observes play device 36 defining a matrix of
pixels. The    a stereoscopic picture. liquid crystal is, for example again
of the twisted 35  The device described has the great advantage, nematic
type, whilst the direction of polarization is  on the pick-up side, of the
accurate mutual reg- rotated through 90  on non-energized pixels, and
istration of the electrodes 26 in the liquid crystal [err] direction of
polarization is unchanged at the  device with respect to the columns A, B,
C ... area of energized pixels. Furthermore the device   determined by the
storage elements 28 in the pick- 36 comprises an analyser 38 which, for
example  40  up unit (CCD) 23 and, on the display side, a similar only
passes light which is polarized in the same   mutual registration of the
electrodes 26' with re- direction as the incident light 32 so that only the
spect to the columns of pixels 28' in the display light of energized pixels
forming part of the two  device 36. This exact mutual registration is made
sub-pictures is passed. The direction of polarization  possible, inter alia
by the small thickness of the of the beam 32 and the analyser 38 is, for
example  45  liquid crystal devices (< 6 [err]). This is notably
perpendicular to the plane of the drawing.         favourable in the case
of small pixels (such as, for Instead of a liquid crystal layer of twisted
example on the pick-up side). nematic material, it is alternatively
possible to use  Moreover, the sub-pictures are not mixed line other liquid
crystal layers such as ferro-electric  by line but column by column so that
face flicker liquid crystal layers or layers using the so-called   50
substantially does not occur in the displayed pic- supertwist effect (SBE,
HBE) or other electro-op-  ture. The system is neither sensitive to the se-
tical materials having birefringent properties. The  quence of driving the
lines so that driving with a contrast can be enhanced by extending the
actual   mixing of lines as described in EP-A-0,217,466 (liquid crystal)
cell with a second cell which com-  (PHN 11.508) is possible. pensates for
unwanted effects of birefringence (so-  55  The pick-up and display device
can be used in called double cell).                               an
integrated manner, for example in a video cam- The liquid crystal device
can also be used in   era. However, the information can also be tem- the
reflection mode. In this case a semiconductor   porarily stored before
display takes place, or it can 4    



7                  EP 0 332 268 B1                      8 be transmitted by
means of carrier.                      tion is either rotated through an
angle of 90 or The invention is of course not limited to the         270
degrees according to a first fixed pattern examples shown, but many
variations are possible         or maintained according to a second fixed
pat- within the scope of the invention as defined by the      tern, the
first and second patterns being mutu- claims. For example, a
light-sensitive pick-up unit   5  ally separated, complementary and being
ar- which is different from the charge-coupled device        ranged to
constitute complementary vertical is possible, such as, for example a
bipolar memory       rows of picture elements or a chess-board device.
Moreover, other liquid crystal materials are     pattern, while a polarizer
(22) having a polariz- possible, for example liquid crystals in which the
ing orientation perpendicular to one of the mu- direction of polarization
is rotated through 270     10  tually perpendicular oriented polarizers is
ar- can be used. Finally, one common supporting plate        ranged between
the liquid crystal layer and the for the liquid crystal devices 36 and 37
may be          pick-up unit. sufficient in certain cases. Other display
principles such as ELD, ECD and gas discharge have been         4. A
pick-up device according to Claim 3, char- mentioned, but a matrix of LEDs
may also be   is         acterized in that the liquid crystal layer com-
considered.                                              prises a
ferro-electric liquid crystal. Claims
5. A pick-up device according to Claim 3 or 4 characterized in that the
pick-up unit com- 1. A display device for stereoscopic display in  20
prises a charge-coupled device. which information for complementary
sub-pic- tures related to the left and the right eye can   PatentansprUche
be applied to a picture generating device to generate the sub-pictures for
obtaining a ste-    1. Wiedergabeanordnung  fir  stereoskopische reoscopic
image which display device com-   25      Wiedergabe, in dem Information
fir komple- prises a liquid crystal layer between the pic-       mentAre
Teilbilder bezlglich des linken und ture generating device and a
transparent sup-        des rechten Auges einer Bilderzeugungsanord-
porting plate in which layer the direction of         nung zugefUhrt
werden, um Teilbilder zum Er- polarization of a sub-picture may be rotated
halten eines stereoskopischen Bildes zu erzeu- characterized in that the
direction of rotation is  30  gen, welche Wiedergabeanordnung eine FI~s-
either rotated through an angle of 90 or 270         sigkristallschicht
zwischen der Bilderzeugungs- degrees according to a first fixed pattern or
anordnung und einer transparenten TrAgerplat- maintained according to a
second fixed pat-          to enth~lt, wobei in dieser Schicht die
Polarisa- tern, the first and second patterns being mutu-
tionsrichtung eines Teilbildes gedreht werden ally separated, complementary
and being ar-  35      kann, dadurch gekennzeichnet, daB die Polari- ranged
to constitute complementary vertical          sationsrichtung Uber einen
Winkel von 90 rows of picture elements or a chess-board            oder 270
entsprechend einem ersten festen pattern.
Muster gedreht oder entsprechend  einem zweiten festen Muster
aufrechterhalten wird, 2. A display device according to claim 1 char-  40
wobei die ersten und zweiten Muster gegensei- acterized in that the liquid
crystal layer com-     tig getrennt einander komplementAr sind und prises a
ferro-electric liquid crystal.              zur Bildung komplement~rer
vertikaler Spalten von Bildelementen oder eines schachbrettarti- 3. A
pick-up device for stereoscopic display in          gen Musters angeordnet
werden. which sub-pictures polarized in mutually per-  45 pendicular
directions are projected via a optical  2. Bildwiedergabeanordnung nach
Anspruch 1, system comprising a double lens system (11,          dadurch
gekennzeichnet, daB die FlU ssigkri- 12) with mutually perpendicular
oriented po-         stallschicht einen ferroelektrischen Flissigkri-
larizers (17, 18) being arranged in the asso-        stall enthglt. ciated
light paths and a light-sensitive pick-up   50 unit (23) onto which the
subpictures are projec-  3. Aufnahmeanordnung fUr stereoskopische Wie- ted,
the pick-up unit being provided with pic-       dergabe, in der in
gegenseitig senkrechten ture pick-up elements corresponding to picture
Richtungen polarisierte Teilbilder Ober ein opti- elements and a liquid
crystal (21) layer being       sches System projiziert werden, daB ein Dop-
arranged between the optical system and the   55      pellinsensystem (11,
12) mit gegenseitig senk- pick-up unit in which layer the direction of
recht orientierten Polarisatoren (17, 18) in den polarization of a
sub-picture may be rotated         zugeordneten Lichtwegen und eine
lichtemp- characterized in that the direction of polariza-     findliche
Aufnahmeeinheit (23) enthAlt, auf die 5    7                  EP 0 332 268
B1 



be transmitted by means of carrier.                     tion is either
rotated through an angle of 90 or The invention is of course not limited to
the         270 degrees according to a first fixed pattern examples shown,
but many variations are possible         or maintained according to a
second fixed pat- within the scope of the invention as defined by the
tern, the first and second patterns being mutu- claims. For example, a
light-sensitive pick-up unit   5  ally separated, complementary and being
ar- which is different from the charge-coupled device       ranged to
constitute complementary vertical is possible, such as, for example a
bipolar memory      rows of picture elements or a chess-board device.
Moreover, other liquid crystal materials are     pattern, while a polarizer
(22) having a polariz- possible, for example liquid crystals in which the
ing orientation perpendicular to one of the mu- direction of polarization
is rotated through [err]   10  tually perpendicular oriented polarizers is
ar- can be used. Finally, one common supporting plate       ranged between
the liquid crystal layer and the for the liquid crystal devices 36 and 37
may be          pick-up unit. sufficient in certain cases. Other display
principles such as ELD, ECD and gas discharge have been         4. A
pick-up device according to Claim 3, char- mentioned, but a matrix of LEDs
may also be   15        acterized in that the liquid crystal layer com-
considered.                                             prises a
ferro-electric liquid crystal. Claims
5. A pick-up device according to Claim 3 or 4 characterized in that the
pick-up unit com- 1. A display device for stereoscopic display in  20
prises a charge-coupled device. which information for complementary
sub-pic- tures related to the left and the right eye can  PatentansprUche
be applied to a picture generating device to generate the sub-pictures for
obtaining a ste-   1. Wiedergabeanordnung  fur  stereoskopische reoscopic
image which display device com-   25      Wiedergabe, in dem Information
fOr komple- prises a liquid crystal layer between the pic-       mentgre
Teilbilder bezOglich des linken und ture generating device and a
transparent sup-        des rechten Auges einer Bilderzeugungsanord-
porting plate in which layer the direction of        nung zugefUhrt werden,
urn Teilbilder zum Er- polarization of a sub-picture may be rotated
halten eines stereoskopischen Bildes zu erzeu- characterized in that the
direction of rotation is  30  gen, welche Wiedergabeanordnung eine Flls-
either rotated through an angle of 90 or 270         sigkristallschicht
zwischen der Bilderzeugungs- degrees according to a first fixed pattern or
anordnung und einer transparenten Tragerplat- maintained according to a
second fixed pat-          to enthglt, wobei in dieser Schicht die
Polarisa- tem, the first and second patterns being mutu-
tionsrichtung eines Teilbildes gedreht werden ally separated, complementary
and being ar-  35      kann, dadurch gekennzeichnet, daB die Polari- ranged
to constitute complementary vertical          sationsrichtung Ober einen
Winkel von 90' rows of picture elements or a chess-board            oder
270' entsprechend einem ersten festen pattern.
Muster gedreht oder entsprechend  einem zweiten festen Muster
aufrechterhalten wird, 2. A display device according to claim 1 char-  40
wobel die ersten und zweiten Muster gegensei- acterized in that the liquid
crystal layer com-     tig getrennt einander komplementAr sind und prises a
ferro-electric liquid crystal.              zur Bildung komplementArer
vertikaler Spalten von Bildelementen odor eines schachbrettarti- 3. A
pick-up device for stereoscopic display in          gen Musters angeordnet
werden. which sub-pictures polarized in mutually per-  45 pendicular
directions are projected via a optical  2. Bildwiedergabeanordnung nach
Anspruch 1, system comprising a double lens system (11,          dadurch
gekennzeichnet, daB die FlOssigkri- 12) with mutually perpendicular
oriented po-         stallschicht einen ferroelektrischen FlOssigkri-
larizers (17, 18) being arranged in the asso-        stall enthAlt. ciated
light paths and a light-sensitive pick-up   so unit (23) onto which the
subpictures are projec-  3. Aufnahmeanordnung fur stereoskopische Wie- ted,
the pick-up unit being provided with pic-       dergabe, in der in
gogenseitig senkrechten ture pick-up elements corresponding to picture
Richtungen polarisierte Teilbilder Uber ein opti- elements and a liquid
crystal (21) layer being       sches System projiziert werden, daB ein Dop-
arranged between the optical system and the   55     pellinsensystem (11,
12) mit gegenseitig senk- pick-up unit in which layer the direction of
recht orientierten Polarisatoren (17, 18) in den polarization of a
sub-picture may be rotated         zugeordneten Lichtwegen und eine
lichtemp- characterized in that the direction of polariza-     findliche
Aufnahmeeinheit (23) enthAlt, auf die 5    9                  EP 0 332 268
B1 die Teilbilder projiziert werden, wobei die Auf-  2. Dispositif de
reproduction selon la revendica- 



nahmeeinheit mit Bildaufnahmeelementen die          tion 1, caractdris6 en
ce que la couche cristalli- Bildelementen entsprechen versehen ist und
ne liquide contient un cristal liquide ferroelec- eine
FlUssigkristallschicht (21) zwischen dem        trique. optischen System
und der Aufnahmeeinheit   5 angeordnet ist, wobel in der Schicht die
Polari-  3. Dispositif de prise de vues pour la reproduc- sationsrichtung
eines Teilbildes rotierbar ist,     tion stereoscopique dans lequel des
images dadurch gekennzeichnet, dal3 die Polarisations-      partielles
polarisees dans des directions per- richtung Ober einen Winkel von 900 oder
von          pendiculaires entre elles sont projet6es par 270- entsprechend
einem ersten festen Mu-  tO       l'interm6diaire d'un systeme optique
compor- ster gedreht oder entsprechend elnem zweiten        tant un systeme
de lentilles double (11, 12), festen Muster aufrechterhalten wird, wobel
die       des polariseurs orient6s perpendiculairement ersten und zweiten
Muster gegenseitig ge-            entre eux (17, 18) disposes dans les
trajets trennt, einander komplementar sind und zur           lumineux
associ6s et une unit6 de prise de Bildung komplementgrer vertikaler Zeilen
von   15    vues photosensible (23) sur laquelle sont pro- Bildelementen
oder eines schachbrettartigen         jetdes les images partielles, I'unitd
de prise de Musters angeordnet werden, wahrend ein Pola-         vues 6tant
munie d'6l6ments de prise de vues risator (22) mit einer
Polarisationsrichtung         correspondent aux elements d'image et une \
senkrecht zu einem der gegenseitig senkrecht         couche de cristal
liquide (21) etant dispos6e orientierten Polarisatoren zwischen der
FlUssig-   20  entre le systbme optique et l'unit6 de prise de
kristallschicht und der Aufnahmeeinheit ange-        vues, couche dans
laquelle la direction de po- ordnet ist.
larisation d'une image partielle peut 8tre tour- n6e, caract6rise en ce que
la direction de 4. Aufnahmeanordnung nach Anspruch 3,
polarisation est soit tournee d'un angle de 90 dadurch gekennzeichnet, daB
die FlUssigkri-  25      ou de 270 degres selon une premiere configu-
stallschicht einen ferroelektrischen FlUssigkri-     ration fixe, soit
maintenue selon une deuxieme stall enth.lt.
configuration fixe, les premiere et deuxieme configurations 6tant
mutuellement separ6es 5. Aufnahmeanordnung nach Anspruch 3 oder 4,
compl6mentaires et 6tant disposdes de fagon dadurch gekennzeichnet, daB die
Aufnahme-   30       a constituer des rangees verticales compl6- einheit
eine ladungsgekoppelte Anordnung ent-        mentaires d'6lments d'image ou
une configu- halt.                                               ration en
echiquier, alors qu'un polariseur (22) presentant une orientation de
polarisation per- Revendications
pendiculaire & I'un des polariseurs orientes 35      perpendiculairement
entre eux est dispose en- 1. Dispositif de reproduction pour la
reproduction      tre la couche cristalline liquide et l'unite de
st6reoscopique, dans lequel de l'information         prise de vues. pour
des images partielles compl6mentaires destin6e a l'oeil de gauche et a
l'oeil de droite  4. Dispositif de prise de vues selon la revendica- peut
etre appliquee a un dispositif formateur   40   tion 3, caract6rise en ce
que la couche cristalli- d'images pour former les images partielles
ne liquide contient un cristal liquide ferrodlec- pour obtenir une image
stereoscopique, lequel        trique. dispositif de reproduction comporte
une cou- che en materiau cristallin liquide entre le dis-  5. Dispositif de
prise de vues selon la revendica- positif formateur d'images et une plaque
de   45     tion 3 ou 4, caract rise en ce que I'unit6 de support
transparente, couche dans laquelle la        prise de vues comporte un
dispositif a coupla- direction de polarisation d'une image partielle
ge de charges. peut 8tre tourn6e, caract6rise en ce que la direction de
polarisation est, soit tournee d'un angle de 90 ou de 270 degr6s selon une
5o premiere configuration fixe, soit maintenue se- Ion une deuxieme
configuration fixe, les pre- mibre et deuxieme configurations 6tant mutuel-
lement separees complementaires et etant dis- pos6es de fagon a constituer
des rangees   55 verticales compl6mentaires d'el6ments d'ima- ge ou une
configuration en echiquier. 6    


