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right eye images are separated by the use of polariz- ing light filters.
The left eye image is projected onto the This invention relates to the
production of three-  screen through a polarizing filter rotated [err] to
the left dimensional images for television.                  of vertical,
while the right eye image is projected onto 5   the screen through a
polarizing filter rotated [err] to the Description of the Related Art
right of vertical. In this way the polarization of the two images are at
right angles, and similarly polarized fil- Various techniques have been
used in the past to  ters placed in front of each of the viewer's eyes will
produce stereoscopic (three-dimensional) images for  cause the proper image
to be transmitted to each eye. motion pictures or television. In general,
these techni-  10  This method is not adapted for 3-D television, and its
ques involve two camera systems in which two diffe-  use for motion
pictures requires a special non- rent pictures are taken from slightly
different camera  depolarizing projection screen. angles and locations. The
object is to simulate the    Another technique which has been used to pro-
manner in which depth is perceived by a pairof human  duce 3-D images on
television involves the sequential eyes, which are themselves slightly
offset from each   15  presentation of left and right eye images to the
viewer, otherand thus view images atslightly different angles.  together
with the use of synchronized electro-optical The two camera images are
superimposed and pre-    glasses to switch on the filter in front of each
eye when sented to the viewer simultaneously on a television or  its image
is being presented. This process is compli- movie screen. The images are
then separated in     cated and expensive, and requires special broadcast-
some fashion for the viewer so that one eye sees only  20  ing and
receiving equipment and eletro-optical one image, and the other eye sees
only the other   glasses. image. In this way an illusion of depth is
created by  A new technique for achieving J-D television with simulating
normal vision.                          the use of only one camera, and one
image on the One technique which has been used to imple-     television
screen, is described in U.S. Patent US-A- ment this approach is called the
anaglyphic 3-D pro-  25  4,705,371 to the present inventor. This technique
pro- cess, and has been employed in motion pictures and  duces a noticeable
3-D effect by combining a television. This technique uses color filters to
sepa-  particular type of viewerglasses with a specificfilming rate the two
Images. The images are color coded, for  technique. A moving picture of a
scene is recorded example with red and green respectively, and the   such
that a relative lateral movement is created be- viewer is provided with
glasses having different col-  30  tween the scene and the recording
mechanism. The ored filters in front of each eye. Each filter rejects the
lateral movement can result from movement of the image that is not intended
for that eye, and transmits  objects themselves, or by moving the camera in
vari- the image which is intended to be seen by that eye. A  ous ways. The
recorded scene is then viewed through red color filter will pass only the
red image, while a  a pair of glasses in which one lens has a greater opti-
green color filter will pass only the green image. If the   35  cal density
than the other lens, with the darker lens left eye image is presented as a
green image and the  having a substantially higher tranamissivity in the
blue right as a red image, and a green filter is placed in  region than in
the green or yellow regions. The optical front of the left eye and a red
filter in front of the right  density of the darker lens may also be
reduced in the eye, the proper images will be directed to the proper  red
region. eye and a 3-D image will be perceived by the viewer.  40  Since
this last technique avoids the double An example of the anaglyphic process
is disclosed in  images inherent in other 3-D television approaches, it
U.S. Patent US-A-3,697,679, entitled "Stereoscopic  has the distinct
advantage of presenting a picture Television System", by the present
inventor Terry D.  which appears to be perfectly clear and natural to an
Beard together with Eric R. Garen. Another example  audience which does not
have viewer glasses, and of an anaglyphic process is disclosed in DE-A-  45
yet has a noticeable 3-D effect when the glasses are 3308623. A major
shortcoming of the anaglyphic      warn. However, the requirement for a
substantial dif- method is that the color filters interfere with the pres-
ference in neutral density has been found to be some- entation ofa high
quality full color image. Color filters  what of a distraction for the
viewer. The best 3-D which fully reject the undesired image are difficult
to  effects occur with a neutral density difference be- make, with the
result that the 3-D effect is impaired.  50  tween the two lenses in the
order of 1.3 or more. With This process is also difficult to use
successfully in  this large a differential, the reduced amount of light
television because of the limited bandwidth transmis-  reaching the
darkened eye is quite noticeable com- sion of color information in
commercial broadcasts.  pared to the lighter lens, giving rise to a "dead
eye" The result of this limited bandwidth transmission is  effect for that
eye when objects other than the televi- either ghost image interference or
low resolution   55  sion screen are viewed. This can reduce the overall
images.                                            enjoyment of the 3-D
viewing experience. Another 3-D process used in motion pictures is
Patent US-A-4,705,371 proposed a number of the so-called "Polaroid"
process, in which the left and  modifications to the viewer glasses to
reduce the 2    
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These included darkening the      peaks in the purple-blue, yellow-green
and red- peripheral field of the lighter density lens while light-  orange
regions, and the darkerlens has a lowertrans- ening the peripheral field of
the darkerdensity lens, or  missivity in at least one (and preferably all
three) of providing the light lens in the form of a light vertical  these
regions. The 3-D effect is further enhanced by strip with darker vertical
strips on either side, and the   5   providing the darker lens with a
higher transmissivity dark lens as a dark vertical strip with light
vertical  in the blue region, and also in the red region, than in strips on
either side. The purpose of both approaches  yellow or green. was to
concentrate the neutral density differential in  These and other objects
and features of the the center portion of the lenses, where the viewergen-
invention will be apparent to those skilled in the art erally concentrates
his gaze. However, neither  10  from the following detailed description of
preferred approach is very effective, and they give an odd   embodiments,
taken together with the accompanying appearance to the glasses while
substantially      drawings, in which: increasing the complexity and
expense ofmanufac- ture.
DESCRIPTION OF THE DRAWINGS 15 SUMMARY OF THE INVENTION
FIG. 1 is an illustration of a television camera tak- ing a moving picture
in accordance with the inven- These and other problems associated with the
tion; prior art are overcome by the present invention, the   FIGs. 2 and 3
are illustrations of the effect of object of which is to provide a simple
and effective 3-D   20  (ateral movement on the image seen by a viewer
method and apparatus which is applicable to conven-    wearing viewer
glasses constructed in accord- tional coloror blackand white television,
and substan-  ance with the invention; tially reduces the "dead eye" effect
of the prior single  FIGs. 4-6 are illustrations of other techniques of
image system without degrading its 3-D effect or      taking moving
television pictures in accordance adding to the cost or complexity of
manufacture.  25   with the invention; A further object of the invention is
the provision of  FIG. 7 is a perspective view of viewer glasses a 3-D
method an apparatus which provides a high        constructed in accordance
with the invention; quality 3-D image in full color with no ghost images,
FIGs. 8, 9 and 10 are graphs of typical spectral which requires only a
single standard camera to        energy emission characteristics for a
television shoot, and which uses inexpensive 3-D glasses.  30     screen;
and To realize these objects, a moving picture of a    FIGs. 11 and 12 are
graphs of the spectral energy scene is recorded with a recording mechanism
such      emission characteristics forthe dark and light len- as a standard
television camera. The scene is recor-   ses, respectively, in one
preferred embodiment of ded such that a relative lateral movement is
created   the viewer glasses. between the scene and the recording
mechanism.  35 The recorded scene is viewed through viewer     DETAILED
DESCRIPTION OF THE PREFERRED glasses in which the left and right lenses
have trans-  EMBODIMENTS mission characteristics that are coordinated with
the spectral-energy emission of the television screen, so  The present
invention utilizes a known principle that the darker lens has a reduced
transmissivity at a   40  of vision referred to as the Pulfrich effect
According plurality of the screen's peak energy wavebands. This  to this
principle, the human eye interprets images dif- causes the differential in
light transmission between  ferently depending upon the image brightness.
This the two lenses to be greater when viewing the televi-  difference in
processing is a complicated function of sion screen than when receiving
normal ambient light,  the human visual system, but the effective result is
a thereby substantially mitigating the "dead eye" effect  45  delay in
processing images of lesser brightness. while maintaining an effective
density differential    Applicant makes use of this effect to produce a
when viewing the screen that is sufficient for high  stereoscopic system
that completely eliminates the quality 3-D effects. The effective density
differential in  prior art requirementfor duplicate cameras and sepa-
ordinary light can be further reduced, again without  ration of images. The
invention operates on the prin- significantly degrading 3-D quality, by
reducing the   50  ciple that, if a viewer is presented with a scene from
transmissivity of the lighter lens at wavelengths  a continuously moving
point of reference and one eye removed from the television energy peaks. In
this  looks at the image through a filter that causes the manner the
effective optical density differential be-  image to appear darker than
that seen by the other tween the two lenses when viewing the television
eye, the effect is to delay the processing of the image screen can be made
to be 1.4 or more, and yet sig-  55  seen by the eye which looks through
the darker filter. nificantly less than 1.2 when receiving normal     This
causes that eye to "see" the image as it was a ambient light.
short period of time before the lighter image perceived Standard television
screens have radiant energy  by the other eye. The result is the creation
of a drama- 3    



5                   EP 0 325 019 B1                  6 tic and entirely
real three-dimensional effect.        If the lenses are now reversed as in
FIG. 3 so that The duration of the image delay has been found   the lighter
lens 20 is on the left and the darker lens 18 to be related to the
difference in absolute optical den-  on the right, the same object 16
moving in the same sities of the left and right eye filters. "Optical
density"  direction will appear behind the screen, rather than in has an
inverse logarithmic relationship to transmis-   5   front. This is because
the object 16 will be perceived sivity; an optical density of 0 corresponds
to 100%  through the left hand lens 20 at its real position, and
transmission, while an optical density of 1.0 corres-  through the right
hand lens 18 at its previous position pondsto 10% transmission. Adifference
in the overall  16'. Lines drawn between each lens and their respec-
optical density between the two filters of between  tive images intersect
at location 24, behind the approximately 1.0 and approximately 2.0 has been
10  screen. found to produce best results, but somewhat lesser      If the
lenses were now to be returned to the posi- differentials will also work.
In one example in which  tions shown in FIG. 2, but the direction of
movement good performance was obtained, a clear lens was     of object 16
reversed so that it now moves from left to used for the lower density lens,
with the other lens  right, the 3-D effect would be the same as in FIG. 3,
having an optical density of 1.4.              15  that is, the object
would be seen behind the screen. To obtain a three-dimensional effect using
this  Thus, the relative lateral movement between the process, there should
be a relative lateral movement  objects appearing on the screen and the two
lenses between the camera and the scene. This produces a   of the viewer
glasses determine the 3-D effect, and movement from one viewer lens to the
other when the  the depth perception can be reversed by reversing the image
is seen through appropriate viewer glasses.  20  relative direction of
movement between the objects on Either the camera or the objects in the
scene, or both,  the screen and the light and dark viewer lenses. should
have continuous lateral movement. One pre-       Referring now to FIG. 4, a
set of objects 26 is ferred way of obtaining the desired movement is to
shown rotating in a clockwise direction on turntable 28 rotate the camera
about a fixed reference point. Ref-  about rotational axis 30, while being
photographed by erring to FIG. 1, a movie or video camera 2 is shown   25
camera 32. The photographed objects will appear in moving along an arc 4
which is centered on point 6,  proper depth perspective when viewed with
glasses the camera being continuously directed toward point  having a left
eye filter darker than the right eye filter. 6 as it moves along the arc.
If the film or video tape is  The amount of depth perceived has been found
then played back and viewed through glasses which  to be a function of the
lateral speed of the object rela- have a darker left eye filter and a
lighter right eye filter,  30  tive to the camera, and the difference in
density be- the scene will appear in 3-D with point 6 appearing to  tween
the two eye filters. With the rotational be at the screen level, objects 8
and 10 in their proper  arrangement of FIG. 4, depth perception increases
relative positions In front of the screen, and objects 12  with the speed
of rotation, up to a point at which the and 14 in their proper relative
positions behind the  images are rotating so fast they cannot be clearly
per- screen.                                        35   oeived. An upper
limit on the rotational rate for good If the camera movement is now
reversed from     perception of the 3-D effect has been found to be that
shown in FIG. 1, so that it traverses from right to  about 30 revolutions
per minute, with a typical useful left, the images of the various objects
when seen  rotational speed of about 10-20 revolutions per through the same
viewer glasses will also be reversed  minute. with respect to reference
point 6. That is, objects 8   40  Another way of obtaining the required
lateral and 10 will appear further away, behind the screen,  movement
between the scene and the camera is illus- while objects 12 and 14 will
appear to be closer, in  trated in FIG. 5, in which the camera 34 rotates
about front of the screen. The explanation of this phenome-  an internal
axis 36. In this type of shot the depth effect non is illustrated in FIGS.
2 and 3. In FIG. 2, an object  is enhanced by having something in the field
move 16 appearing on a television screen is shown as hav-  45   with the
camera pan. With glasses having the right ing moved from an earlier
position 16'. The object is  lens darker than the left, objects orscenery
38 moving viewed through a set of viewer glasses, the left and  left to
right across the projection screen will appear in right lenses of which are
represented by squares 18  front of the screen, while objects moving right
to left and 20. Left lens 18 has a higher optical density (i.e.,  will
appear behind the screen. Thus, in FIG. 5 camera is darker) than right lens
20, and therefore causes the   50   34 panning in a clockwise direction
when viewed from viewer to perceive the object through his left eye at
above will record the scene 38 in such a way that, location 16', whereas
the object is perceived by the  when viewed with glasses with a darker
right eye filter, right eye at its actual location on the screen. The  the
scene will appear behind the plane of the viewing result is that the object
appears to both eyes at the  screen. intersection of the lines between each
lens and the   55  In another example of camera technique, the respective
image which it sees. This intersection   center of camera rotation may be
considered as being occurs at location 22, which is in space in front of
the  at infinity. In this case, illustrated in FIG. 6, the camera screen.
40 moves laterally along a straight line while pointing 4    
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angle to its axis of movement   which when excited with a high velocity
electron beam toward an imaginary point infinitely far away. A scene  emits
light of one or the other of the three additive recorded in this fashion,
when viewed with glasses  primary colors - blue, green or red. The three
types of having the right lens darker than the left, will result in
phosphors may be arrayed in triangular groups, or in the point at infinity
appearing at screen level. Every-   5   lines. For black and white sets,
phosphor blends are thing else in the picture will appear in front of the
used that are carefully matched so that no separation screen, that is,
between the screen and the viewer.  of phosphors occurs, and hence screen
color unifor- Objects will appear in their proper depth relationship,  mity
is obtained. with object 42 appearing closer to the viewer than     A
typical spectral energy emission characteristic object 44, and so on.
10  for a television screen is illustrated in FIGs. 8-10, The above method
for producing stereoscopic     which show the emission peaks produced in
the pur- images can also be used in conjunction with computer  ple-blue,
yellow-green and red-orange regions, re- generated images. Computers can
create and mani-   spectively. A normalized plot of relative radiant pulate
images as through they were three-dimen-    energy versus wavelength is
given in each figure. sional and rotate them in space or, alternatively,
they   15   Radiant energy peaks occurred at about 445 nm for can rotate
the viewer's observation point in space  purple-blue (FIG. 8), 545 nm for
yellow-green (FIG. 9) according to the methods described above to create
and 627 nm for red-orange (FIG. 10). The amount of three-dimensional
computer generated images.       radiant energy drops dramatically in areas
removed Many times real world objects may not be moving  from these peak
wavelengths. in a direction or at a rate compatible with the creation   20
The lenses of the viewer glasses, which may be of a good 3-D effect using
the above process. This  constructed from ordinary plastics such as Mylar,
film, problem can be substantially alleviated by using com-  are tinted so
as to maximize the brightness differential puter image manipulation
devices, such as the Ampex  between the two lenses at the principal
wavelengths ADO, to flip the image and reverse the left and right
transmitted from the television screen, but to have a images during
portions of the recording to adjust the   25  substantially lower
brightness differential at other stereoscopiceffect during such portions. A
similar  wavelengths. kind of processing may be used to increase or dec-
An illustrative spectral transmission characteris- rease the speed of
rotation, scan or other relative  ticforthe darkerlens is given in FIG. 11.
It can be seen lateral movement between the camera and the scene  that the
optical density of the lens peaks at the to bring the 3-D effect to the
desired level.  30  wavelength corresponding to the spectral peaks emit-
The stereoscopic method described above can     ted from the television
screen, and is substantially also be used to create special 3-D effects.
The 3-D  lower at wavelengths between these peaks. Thus, the effects
created can conflict with other visual infor-  lens blocks a substantially
greater portion of the mation being presented, resulting in a scene which
radiant energy from the screen than from normal appears with a very unreal
kind of depth, such as   35  ambient light, since the television radiant
energy is larger objects appearing further away rather than  concentrated
about the lenses' density peaks, while closer. This phenomenon can be very
effective when  normal ambient light is more evenly spread over the used
with computer generated art.                  optical spectrum. A pair of
viewer glasses 46 constructed in accord-  It should be noted that, in the
preferred embodi- ance with the invention is shown in FIG. 7. The glas-  40
ment, the darker lens has a substantially lower optical ses include a frame
48 in which a pair of lenses 50,  density (higher transmissivity) in the
blue region than 52 are mounted, and earsupports 54,56 forengaging  in the
green or yellow regions. This has been found to the ears and holding
theglasses in placeon aviewer's  improve the overall 3-D effect and viewer
comfort face. Lenses 50 and 52 have different optical den-  The optical
density in the blue region can be on the sities, so that the viewer
perceives a 3-D effect from   45  order of three or four times less than in
the green-yel- an imagewith an appropriate lateral movement. How-  low
region, without materially degrading the color ever, the lenses are
specially prepared with color  balance of the glasses. The exact reason for
the dyes that provide sufficient brightness differential to  improvement in
overall performance with a blue-bia- achieve a good 3-D television effect,
and yet have a  sed filter is not known with certainty, but it has previ-
significantly lower brightness differential in normal  50  ously been
determined that the human eye is typically ambient light so as to
substantially mitigate the "dead  about six times less sensitive to blue
than to green or eye" effect.                                       yellow.
It can be theorized that a higher blue transmis- This dual light
transmission capability is achieved  sion in the darker lens reduces the
actual optical den- by giving the lenses individual color tints that
coordi-  sity imbalance between the two lenses, thus giving a nate with the
spectral energy emission characteristics  55   more "natural" look to a
scene when viewed through of a standard color television set. The interior
screens  the glasses, while the eye's relative insensitivity to of
television cathode ray tubes are coated with an  blue maintains the
perceived density differential. With orderly array of three types of
phosphors, each of  the blue tint a greater optical density differential
can    9                    EP 0 325 019 B1                  10 



be employed between the two lenses, with a corres-   spectral-energy
emission including three radian: pondingly greater 3-D effect, without
inducing eye    energy peaks at spaced wavebands along the spec. strain.
trum, said glasses comprising: Further enhancement can be obtained by
design-       first means (52) for transmitting light from the tele ing the
darker lens to have a lower optical density in   5  vision screen to the
viewer's left eye, the red as well as the blue region of the spectrum, as
second means (50) for transmitting light from the compared to its optical
density in the green-yellow      television screen to the viewer's right
eye, region. It is believed that this improvement is related  one of said
light transmitting means being daker to the fact that the human eye is
about 2 times less     than the other light transmitting means, and
sensitive to red than to green or yellow. This feature   10  means (48, 54,
56) for holding said first and sec. is also illustrated in FIG. 11.
ond light transmitting means in place on a A further reduction in the "dead
eye" effect, with-    viewer's face in frontof his or her respective eyes
out taking away from the 3-D effect, can be obtained     characterized in
that said darker one of said light by color coating the lighter lens also,
as illustrated in  transmitting means has a reduced transmissivity FIG. 12.
The situation here is generally the reverse of  15  at a plurality of the
peak energy wavebands of the the dark lens. The optical density of the
lighter lens is  television screen, whereby the differential in light
reduced at wavelengths corresponding  to the peak        transmission
between said first (52) and second television emissions, thereby further
increasing the     (50) light transmitting means is greater when effective
density differential when viewing the screen,   viewing the television
screen than in normal without materially increasing the density
differential in  20  ambient light. normal ambient light.
2. The viewer glasses of claim 1, wherein the Appropriate coloration of the
lenses can be       other light transmitting means has a spectral trans
achieved simply by combining dyes In accordance       mission characterized
by a reduced transmissivity at with the desired optical transmission
characteristics.  least some wavelengths displaced from the energy Although
the optical densityfor the darker lens can be   25   peaks, thereby
increasing the differential in light made to peakforonly one ortwo of the
television peak  transmission between said first and second light emission
wavebands, density peaks are preferably     transmitting means when viewing
the television provided for all three emission peaks to maintain color
screen relative to the differential in normal ambient balance. An optimum
3-D effect is achieved by tinting  light. the two lenses so that the
difference in effective opti-  30  3. The viewer glasses of claim 1 or 2,
wherein the cal density between the two when viewing the televi-
transmissivity of said one light transmitting means is sion screen is at
least about 1.4. The "dead eye"effect  reduced at wavelengths corresponding
to each of is eliminated or held to acceptable levels by keeping  said
energy peaks. the difference in effective optical density for normal   4.
The viewer glasses of claim 1,2 or 3, wherein ambient light less than about
1.2. The result is a high   35  said one light transmitting means has a
substantially quality 3-D effect, while avoiding much of the distrac-
higher transmissivity in the blue region than in the[err] tion occasioned
with the prior viewer glasses. The dif-  low or green regions. ference in
overall optical densities between the lenses  5. The viewer glasses of
claim 4, wherein said will still produce a 3-D effect, although somewhat
one light transmitting means has a substantially diminished, for black and
white screens.        40   higher transmissivity in the red region than in
the yel- A method and apparatus which require no special   low or green
regions. camera equipment, in which the image appears in full     6. A
method for creating a stereoscopic television 3-D when viewed through
proper glasses but as a per-  effect comprising: fectly normal
two-dimensional image when viewed          displaying an image (16) which
includes lateral without the glasses, and which substantially mitigates
45  movement on a television screen having a spec- the prior "dead eye"
problem has thus been des-          tral-energy emission including three
radiant cribed. Many variations and alternate embodiments        energy
peaks at spaced wavebands along the will occur to those skilled in the art
Accordingly, it is  spectrum, intended that the invention be limited only
in terms of  transmitting an image of said television screen to the
appended claims.                            so       one eye of a viewer,
and transmitting a darker image of said television screen to the viewer's
other eye, Claims
characterized in that said darker image is trans- mitted through a light
filter (18) having a reduced 1. Viewer glasses (46) for creating a
stereoscopic  55  transmissivity at a plurality of the peak energy effect
when viewing an image (16) on a television        wavebands of the
television screen. screen in which at least portions of the image exhibit
7. The method of claim 6. wherein an image of the a lateral movement, the
television screen having a   television screen is transmitted to said one
eye 6    9                    EP 0 325 019 B1                   10 



be employed between the two lenses, with a corres-    spectral-energy
emission including three radiant pondingly greater 3-D effect, without
inducing eye    energy peaks at spaced wavebands along the Spec. strain.
trum, said glasses comprising: Further enhancement can be obtained by
design-        first means (52) for transmitting light from the tele ing
the darker lens to have a lower optical density in   5  vision screen to
the viewer's left eye, the red as well as the blue region of the spectrum,
as    second means (50) for transmitting light from the compared to its
optical density in the green-yellow       television screen to the viewer's
right eye, region. It is believed that this improvement is related   one of
said light transmitting means being darker to the fact that the human eye
is about 2 times less     than the other light transmitting means, and
sensitive to red than to green or yellow. This feature   10  means (48, 54,
56) for holding said first and sec. is also illustrated in FIG. 11.
ond light transmitting means in place on a A further reduction in the "dead
eye" effect, with-   viewer's face in frontof his or her respective eyes.
out taking away from the 3-D effect, can be obtained      characterized in
that said darker one of said light by color coating the lighter lens also,
as illustrated in  transmitting means has a reduced transmissivity FIG. 12.
The situation here is generally the reverse of   15  at a plurality of the
peak energy wavebands of the the dark lens. The optical density of the
lighter lens is  television screen, whereby the differential in light
reduced at wavelengths corresponding to the peak         transmission
between said first (52) and second television emissions, thereby further
increasing the      (50) light transmitting means is greater when effective
density differential when viewing the screen,   viewing the television
screen than in normal without materially increasing the density
differential in  20  ambient light. normal ambient light
2. The viewer glasses of claim 1, wherein the Appropriate coloration of the
lenses can be        other light transmitting means has a spectral trans-
achieved simply by combining dyes in accordance       mission characterized
by a reduced transmissivity at with the desired optical transmission
characteristics.  least some wavelengths displaced from the energy Although
the optical densityforthe darkerlens can be   25   peaks, thereby
increasing the differential in light made to peak for only one or two of
the television peak  transmission between said first and second light
emission wavebands, density peaks are preferably      transmitting means
when viewing the television provided for all three emission peaks to
maintain color  screen relative to the differential in normal ambient
balance. An optimum 3-D effect is achieved by tinting  light. the two
lenses so that the difference in effective opti-  30  3. The viewer glasses
of claim 1 or 2, wherein the cal density between the two when viewing the
televi-  transmissivity of said one light transmitting means is sion screen
is at least about 1.4. The "dead eye" effect  reduced at wavelengths
corresponding to each of is eliminated or held to acceptable levels by
keeping  said energy peaks. the difference in effective optical density for
normal    4. The viewer glasses of claim 1,2 or 3, wherein ambient light
less than about 1.2. The result is a high   35  said one light transmitting
means has a substantially quality 3-D effect, while avoiding much of the
distrac-  higher transmissivity in the blue region than in the yel- tion
occasioned with the prior viewerglasses. The dif-  low or green regions.
ference in overall optical densities between the lenses   5. The viewer
glasses of claim 4, wherein [err] will still produce a 3-D effect, although
somewhat    one light transmitting means has a substantial!) diminished,
for black and white screens.         40   higher transmissivity in the red
region than in the yel- A method and apparatus which require no special
low or green regions. camera equipment, in which the image appears in full
6. A method for creating a stereoscopic television 3-D when viewed through
proper glasses but as a per-  effect comprising: fectly normal
two-dimensional image when viewed           displaying an image (16) which
includes latera without the glasses, and which substantially mitigates   45
movement on a television screen having a spec the prior "dead eye" problem
has thus been des-           tral-energy emission including three radiant
cribed. Many variations and alternate embodiments         energy peaks at
spaced wavebands along the will occur to those skilled in the art.
Accordingly, it is  spectrum, intended that the invention be limited only
in terms of   transmitting an image of said television screen to the
appended claims.                             50       one eye of a viewer,
and transmitting a darker image of said television screen to the viewer's
other eye, Claims
characterized in that said darker image is trans- mitted through a light
filter (18) having a reducec 1. Viewer glasses (46) for creating a
stereoscopic  55  transmissivity at a plurality of the peak energy effect
when viewing an image (16) on a television         wavebands of the
television screen. screen in which at least portions of the image exhibit
7. The method of claim 6, wherein an image of the a lateral movement, the
television screen having a    television screen is transmitted to said one
eye 6    11               EP0325019B1                     12 



through a light filter (20) which has a reduced trans-  ten
Lichtubertragungseichtungen beim Betrachten missivity at least some
wavelengths displaced from  des Fernsehschirms gegenfber der Differenz in
nor- the peak energy wavebands.                         malem
Umgebungslicht zu steigem. 8. The method of claim 6 or 7, wherein the
televi-  3. Zuschauerbrille nach Anspruch 1 oder 2, be! sion screen has
radiant energy peaks, in the purple-   5   der die Durchlissigkeit der
eanen Lichtulbertragungs- blue, yellow-green and red-orange regions of the
elnrichtung bei Wellenlangen vermindert ist, die jeder spectrum, and said
darker image is transmitted to the  der genannten Energiespitzen
entsprechen. viewer's eye through a light filter (20) which has a   4.
Zuschauerbrille nach Anspruch 1, 2 oder 3, bei reduced transmissivity in
each of said regions.    der die eine Licht0bertragungseinrichtung sine 9.
The method of claim 6,7 or 8, wherein said light  1o  wesentlich h8here
Durchlissigkeit im blauen Bereich filter (18) for the darker image has a
substantially  als in den gelben oder grinen Bereichen hat. higher
transmissivity in the blue region than in the yel-  5. Zuschauerbrille nach
Anspruch 4, bei der die low or green regions.
aine Lichtubertragungseinrichtung eine wesentlich 10. The method of claim
9, wherein said lightfilter  hohere Durchlassigkeit im roten Bereich als in
den (18) for the darker image has a substantially higher  15  gelben
odergrOnen Bereichen hat. transmissivity in the red region than in the
yellow or  6. Verfahren zum Erzeugen eines stereokopi- green regions.
schen Fernseheffekts, umfassend: Darstellen sines Bildes (16), des aine
Querbewe- gung enthalt, auf einem Femsehschirm, der sine Anspriche
20      Spektralenergieabgabe hat, die drei Strahlungs- energiespitzen in
langs des Spektrums verteilten 1. Zuschauerbrille (46) fOr die Erzeugung
eines    Wellenbandem hat, stereoskopischen Effekts beim Betrachten sines
Bil-    Obertragen eines Abbildes vom Fernsehschirrn des (16) auf 'einem
Fernsehschirn, in welchem'        auf ain Auge eines Zuschauers, und
wenigstens Teile des Bildes sine Querbewgung aus-  25   lbertragen eines
dunkleren Abbildes vom Fern- fOhren, welcher Fernsehschirm eine spektrale
Ener-     sehschirm auf das andere Auge des Zuschauers, gieabstrahlung
aufweist,     die     drei           dadurch gekenrzelchnet, daB das
dunklere Energiestrahlungsspitzen In langs des Spektrums        Abbild
durch sin Lichtfilter (18) Obertragen wird, verteilten Wellenbindern
aufweist, enthaltend:         das sine verminderte Durchlissigkeit an einer
eine erste Einrichtung (52) zum Obertragen von   30  Vielzahl der
Spitzenenergiewellenbander des Licht von dem Fernsehschirm auf das linke
Auge     Femsehschirms hat. des Zuschauers,
7. Verfahren nach Anspruch 6, bei dem ain Abbild eine zweite Einrichtung
(50) zum Obertragen von  des Femsehschirms auf das sine Auge durch ein
Licht von dem Femsehschirm auf das rechte       Lichtfilter (20) Obertragen
wird, das sine verminderte Auge des Zuschauers,                       35
Durchlassigkeit bei wenigstens einigen Wellenlangen wobei eine der
Lichturtragungseinrichtungen     hat, die gegenulber den
Spitzenenergiewellenbin- dunkler ist, als die andere Lichtubertragungsein-
dern versetzt sind. richtung, und                                      8.
Verfahren nach Anspruch 6 oder7, bel dem der eine Einrichtung (48, 54, 56)
zum Halten der    Fernsehschirm Strahlungsenergiespitzen in den pur- ersten
und zweiten Lichtuibertragungseinrichtun-  40  pur-blauen, gelb-grinen und
rot-orangen Bereichen gen an ihrem  Platz auf dem  Gesicht des        des
Spektrums hat und des dunklere Abbild auf das Zuschauers vor dessen
entsprechenden Augen,     Auge des Zuschauers durch sin Lichtfilter (20)
uber- dadurch gekennzeichnet, dai die dunklere der    tragen wird, das sine
verminderte Durchlissigkeit in Lichtubertragungseinrichtungen  sine
vermin-   jedem dieser Bereiche hat. derte Durchlfissigkeit an einer
Vielzahl von Spit-  45  9. Verfahren nach Anspruch 6, 7 oder 8, bei der
zenenergiewellenbindem  des Femsehschirms       das Lichtfilter (18) fOr
das dunklere Abbild im blauen aufweist, wodurch die Differenz in der
Lichtdurch-  Bereich sine wesentlich hohere Durchlfissigkeit als in
Iassigkeit zwischen den ersten und zwelten Lich-  den gelben oder grfnen
Bereichen hat. tObertragungsoinrichtungen (52, 50) gr8bsr ist,     10.
Verfahren nach Anspruch 9, beiderdas Licht- wenn der Femsehschirm betachtet
wird, als in  so  filter (18) fOr des dunklere Abbild im roten Bereich ei-
normalem Umgebungslicht.                        ne wesentlich hohere
Durchlassigkeit als in den 2. Zuschauerbrille nach Anspruch 1, bei der die
gelben oder grOnen Bereichen hat. andere Lichtlbertragungseinrichtung sine
spektrale Durchlassigkeit aufWeaist, die durch sine verminderte
Durchlassigkeit bei wenigstens einigen Wellenlingen  55   Revendicatlons
gekennzeichnet sind, die gegenliber den Energiespit- zen versetzt sind, um
dadurch die Differenz in der     1. Lunettes (46) pour telespectateur
destinees a Lichtdurchlassigkeit zwischen den ersten und zwei-  creer un
effet sthreoscopique lors de l'observation 7    13 -                EP 0
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d'une image (16) sur un ecran de t6l1vision o0 au        afficher une image
(16) qui comporte un mc.. moins des parties de l'image pr6sentent un mouve-
ment lateral sur un 6cran de tel6vision POsse.a ment lat6ral. I'cran de
til6vision ayant une emission    une 6mission d'energie spectrale compre-a.
d'energie spectrale comprenant trois crates d'6nergie    trois cretes
d'6nergie rayonnante en des bae. rayonnante situ6es en des bandes de
lorigueurs   5       de longueurs d'ondeo6cart6es le long du spez:t d'onde
separees le long du spectre, lesdites lunettes    transmettre une image
dudit 6cran de tel6v:5.; comprenant:
A un oeil du telespectateur, et un premier moyen (52) servant A transmettre
la       transmettre une image plus sombre dudit tca* lumiere venant de
l'ecran de television A l'oeil     de t6l6vision a l'autre oeil du
t1lspectate.. gauche du telespectateur,                    10
caractkrise en ce que ladite image plus sor,:.- un deuxieme moyen (50)
servant A transmettre la      est transmise par l'intermediaire d'un filtre
ce lumiere venant de l'ecran de tel6vision A l'oeil     lumiere (18) qui
possede une transmisslwe droit du t616spectateur,
reduite au niveau d'une pluralite de bandes cs I'un desdits moyens de
transmission de lumiere       longueur d'onde a 6nergie de crete de l'ecran
o* etant plus sombre que l'autre moyen de transmis-  15  t616vision. sion
de lumiere, et                                  7. Procede selon la
revendication 6, ou on trans un moyen (48,54, 56) servant a
maintenirlesdits  met une image de 1'6cran de t616vision a l'oeil cite e-
premier et deuxieme moyens de transmission de     premier par
l'intermediaire d'un filtre de lumiere (2: lumiere en place sur le visage
du spectateur      qui possede une transmissivite r6duite en au mo;- devant
ses yeux,                             20   certaines longueurs d'onde
ecartees des bandes ce caracterisees en ce que led it moyen de transmis-
longueur d'onde A energie de crete. sion de lumiere plus sombre a une
transmissivite     8. Procede selon la revendication 6 ou 7, oa. reduite au
niveau d'une pluralite de bandes de    l'cran de television possede des
cretes d'6nerg* longueur donde A 6nergie de crete de l'ecran de
rayonnante dans les r6gions du violet-bleu, du jaune. television, de sorte
que la difference de transmis-  25   vert et du rouge-orange du spectre, et
ladite image sion de lumiere entre ledit premier moyen (52) et  plus sombre
est transmise A l'oeil du thlespectateur ledit deuxieme moyen (50) de
transmission de      par l'interm6diaire d'un filtre de lumiere (20) qui
pos- Iumiere solt plus grand lorsqu'on observe 1'6cran  sede une
transmissivit6 reduite dans chacune desdi- de television que lorsqu'on
regarde sous une      tes regbons. lumiere ambiante normale.
30      9. Proc6d6 selon la revendication 6, 7 ou 8 ou 2. Lunettes pour
tel6spectateur selon la revendi-  leditfiltre de lumibre (18) associe A
l'image plus soa- cation 1, ou I'autre moyen de transmission de lumiere
bre possede une transmissivit6 sensiblement plus possAde une transmission
spectrale caract6ris6e par  elevee dans la region du bleu que dans les
r~gions du une transmissivite reduite en au moins certaines Ion-  jaune et
du vort. gueurs d'onde ecart6es des crAtes d'6nergie, si bien   35  10.
Procede selon la revendication 9, ou leditfiltre qu'il y a augmentation de
la difference de transmis-  de lumiere (18) associe A limage plus sombre
pos son de lumiere entre lesdits premier et deuxieme     sede une
transmissivite sensiblement plus eievbe moyens de transmission  de lumiere
lorsqu'on         dans la r6glon du rouge que dans les r6gions du jaune
observe l'ecran de tel6vision, par rapport A la diff6-  et du vert rence
existant en lumiere ambiante normale.     40 3. Lunettes pour
tel6spectateur selon la revendi- cation I ou 2, ou la transmissivit6 de
l'un desdits moyens de transmission de lumiere est reduite au niveau de
longueurs d'onde correspondant A chacune desdites crates d'energie.
45 4. Lunettes pour tel6spectateur selon la revendi- cation 1. 2 ou 3, ob
l'un desdits moyens de transmis- sion de lumibre possbde une transmissivit6
sensiblement plus elev6e dans la region du bleu que dans les regions du
jaune et du vert.           50 5. Lunettes pour telespectateur selon la
revendi- cation 4, ou l'un desdits moyens de transmission de lumibre
possede une transmissivite sensiblement plus elevee dans la region du rouge
que dans les regions du jaune et du vert.                    55 6. Procede
permettant de creer un effet ster6os- copique A la t6levision, comprenant
les operations su8vantes1    


