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located on one of the two pictures being looked at. The present invention
provides a method of cor- FIELD OF THE INVENTION
recting for projected image misalignment in the pre- sentation of 3-D
motion pictures in which respective This invention relates generally to the
presenta-   5   series of "right eye" and "left eye" Images are project-
tion of stereoscopic or three dimensional motion pic-  ed onto a screen,
the method comprising the steps of: tures (hereinafter called 3-D motion
pictures) and is    predetermining for at least one of said series of
concerned more particularly with a projected image  images and over a
predetermined period of time dur- alignment method and apparatus.
ing which said motion picture is to be shown (a) a ser- 10  ies of
successive adjusted positions to which the im- BACKGROUND OF THE INVENTION
ages are to be shifted to reduceoreliminate projected image misalignment,
and (b) a correlation between 3-D motion pictures are generally produced by
si-  said positions and scenes appearing in said motion multaneously
photographing a subject using two mo-  picture; and tion picture cameras
positioned to provide "left eye"  15  projecting said "right eye" and "left
eye series and "right eye" views of the subject. The images re-  of images
while repeatedly shifting the images ofsaid corded on films in those
cameras are then simultane-  at least one series to said predetermined
adjusted ously projected onto a screen and are optically coded  positions
in accordance with said correlation. in some way so that the left eye of
the viewer sees   Corrections can be made by shifting one series only the
images that were recorded by the "left eye"  20  of images only while
projecting the other series nor- camera while the viewers right eye sees
only the   mally; however, both series of images may be shifted, "right eye
images. The viewer then perceives a ster-  as will be described in more
detail later. eoscopic or 3-D effect.                               Image
shift can be achieved by appropriately dis- In the presentation of 3-D
motion pictures, it is im-  placing the film from which the image is
projected, or portant that the two sets of images projected onto the   25
by optically shifting the projected image. screen are in proper alignment
to avoid viewer eye-   In this latter context, the invention also provides
strain. Human eyes naturally move in unison. If the  a 3-D motion picture
projection apparatus in which images are not projected in alignment, the
viewer's  "right eye" and "left eye" Images are projected onto a left eye
will attemptto follow the left eye imageswhile  screen, wherein the
apparatus includes first and sec- the right eye will attempt to follow the
right eye Im-  30  ond projection lenses for the respective Images, each
ages. For example, image misalignments may result  said lens having an
optical axis, an adjustable lens in the viewer trying to "cross" eyes
vertically or di-  mount for at least one of the said lenses adapted to
verge eyes ("walleye"). These unnatural eye move-   permit shifting of said
lens in a direction normal to its ments result in muscle strain that may
lead to discorr-  optical axis, actuator means for progressively shifting
fort or headaches.                            35  the lens in said
direction, and means for controlling It has been observed that proper image
align-  said actuator means to repeatedly shift said at least ment is of
particular importance when 3-D images are  one lens to predetermined
adjusted positions during projected onto a dome-shaped screen.
showing of a motion picture. Projected image misalignments can occur as a
In other words, this aspect of the invention is result of camera
misalignment when the original films   40  based on the realization that it
is possible to at least were made and due to errors and tolerance problems
partially correct for Image misalignments by shifting in making prints from
the original films. The misalign-  at least one of the projection lenses so
as to bring the ments are partly random, but are often systematic,
respective sets of images into proper alignment as far i.e. are likely to
be reasonably constant during any in-  as Is possible. dividual scene In a
film. Due to their partly random   45  The control means may be
programmable so that character, such misalignments cannot be compensat-
the predetermined adjusted positions of the movable ed for by appropriate
setting up of the projectors when  lens can be stored in memory and
recalled to auto- the motion picture is presented.
matically shift the lens as is required during presen- An object of the
present invention is to provide a  tation of the motion picture.
Alternatively, the control method and an apparatus for correcting projected
im-  50   means can "read" predetermined "witness" marks on age
misalignments.                                 the film associated with the
shiftable projection lens. DE-A-2733667 discloses correcting for projected
misalignment In the presentation of a still 3-D picture  BRIEF DESCRIPTION
OF THE DRAWINGS in which the lenses associated with the "right eye" and
"left eye images are shifted automatically by rotation   55  In order that
the invention may be more clearly in a cylindrical guide by an
electromechanical device  understood, reference will now be made to the ac-
according to a correction signal determined by a   companying drawings
which illustrate a number of notch orother characteristic forthe desired
correction  particular preferred embodiments of the invention by 2  



3                   EP 0 403 194 B1                     4 way of example,
and in which:                      occur in practice can be eliminated or
at least correct- Fig. 1 is a diagrammatic representation of left  ed for
if the position of the image projected from at eye" and "right eye" film
strips for 3-D projection,  least one of the film strips is repeatedly
adjusted to on which image misalignment has been illustrat-  compensate for
such misalignments. For example, ed;
5   one projected image can be adjusted to match as Fig. 2 is a diagram
relating two different lens shift  closely as possible the image projected
from the patterns to sequential scenes in a motion picture;  other film
strip, while no adjustment is made in re- Figs. 3 and 4 are schematic plan
and side eleva-  spect of that image. In the embodiments of Figs. 1 to
tional views respectively of a 3-D motion picture  8, this is accomplished
by shifting in the vertical di- projection apparatus in accordance with the
in-  10  rection the projection lens for the right eye film strip vention;
while leaving the "left eye projection lens fixed. Fig. 5 is an enlarged
detail view showing the lens  Fig. 2 is a diagram showing lens shift
against shift mechanism of the apparatus of Figs. 3 and  time as related to
a series of scenes in a motion pic- 4;
ture. The scenes are Identified by the numbers 1 to Figs. 6 and 7 are
sequential views illustrating one   15   5 and two trace patterns for
compensating lens shift method of actuating the lens shift mechanism;   are
indicated respectively at 22 and 24. Pattern 22 Fig. 8 is a schematic
illustration of a second such  represents a continuous adjustment of the
position of method;                                        one of the
lenses during five scenes of the film. The Fig. 9 is a diagram showing
shift patterns forboth  adjustment takes place about an axis representing a
lenses of a 3-D projection system; and,    20  datum position and It will
be seen that the lens moves Fig. 10 is a diagrammatic illustration of an
alter-  both above and below the datum in effect moving op- native
arrangement for shifting the lenses.     posite to the differential image
misalignment that ap- pears on the otherfilm strips to reduce the
positioning DESCRIPTION OF THE PREFERRED                       error.
EMBODIMENTS                                   25      Trace 24 illustrates
a similar adjustment regimen but in which the lens is shifted for each
scene of the The present invention has been devised primarily  film and
remains generally in its shifted position (but not exclusively) in
connection with so-called "roll-  throughout the duration of that scene. In
this case, ing loop projectors of the type that are available from  each
shifted position may represent an average of an Imax Systems Corporation of
Toronto, Canada under  30  infinite number of "ideal adjusted positions for
that the registered trade marks IMAX and OMNIMAX. In    scene. projectors
of this type, the film moves horizontally   Figs. 6 and 7 illustrate a
method of continuous through the projectorand upright subjects are record-
shift adjustment that might produce trace 22 while ed as images that extend
transversely of the film.  Fig. 8 shows a method that might produce trace
24. Fig. 1 of the drawings is a schematic representa-  35  Those views will
be described in more detail later. tion of two films of this type in which
the images re-  In the meantime, reference will be made to Figs. corded on
successive frames appear as upright ar-  3,4 and 5 in describing a
projector for 3-D motion pic- rows. In films of this type, image
misalignments tend  tures. Figs. 3 and 4 show the principal components of
to occur in the transverse direction of the film (i.e.  the projector. The
projector is essentially two vertical- vertically). For illustrative
purposes, the misalign-  40  ly "stacked" IMAX projectors of the general
form de- ments have been exaggerated in Fig. 1 as compared  scribed in
United States Patent No. 3,600,073 (Shaw) with those that would be
encountered in actual prac-  the disclosure of which is incorporated herein
by ref- tice, both in terms of the extent of the misalignment  erence.
Essentially, the projector comprises a sta- and the degree of misalignment
between successive  tionary stator 26 and a rotor 28 which rotates inside
frames. Nevertheless, considering byway of example  45  the stator and
which includes a series of gaps 30 for the two frames that are enclosed by
the ghost outline  receiving loops of film. As the rotor rotates, the loops
denoted 20, It can be seen that the right eye image is  progressively form
and decay, advancing the film. A substantially loweron the film than the
lefteye image.  projection lens ata projection aperture is indicated at It
can be appreciated that, if the images are projected  32. simultaneously,
then a serious misalignment problem   50  As best seen in Fig. 4, the
particular projector will occur.
shown in fact has two superposed rotors, the upper It can also be
appreciated that, if the viewer tried  one of which is the rotor 28
referred to previously to follow the successive left eye images from frame
while the lower rotor is denoted 34, and a common toframewith his or
herlefteye while at the same time  stator26. In this embodiment, the "right
eye film (de- trying to follow the corresponding right eye images  55
noted 36) is transported by the upper rotor 28 while with the right eye,
significant eye muscle strain and  the "left eye film (denoted 38) is
transported by the discomfort would be likely to occur.               lower
rotor 34. A projection lens associated with the We have discovered that the
misalignments that  lower rotor is Indicated at 40. The two lenses are de- 
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oriented to project co-incident images  from a pre-set "start" position on
the film (e.g. a "wit- onto a screen.
ness" mark). Fig. 5 is a view In the direction of arrow A in Fig.  Trace 22
in Fig. 2 illustrates the pattern in which 4 and shows the two lenses 32,
40. The remaining   lens 32 might be adjusted by an automatic system of
components of the projector have been omitted. Lens   5   the form shown in
Figs. 6 and 7. 40 is carried in a lens mount 42 which is in turn carried
Instead of using "raw" manually adjusted posi- by a support block 44 fixed
to the frame of the pro-  tions, the control unit could be designed to
calculate jector. Lens 32 on the other hand is carried by a lens  an
average adjusted position for each scene and the mount 46 that can be
verticallyshifted to compensate  average settings stored in memory for
subsequent for projected image misalignment as discussed previ-  10  read
out during projection. ously. Vertical movement of lens mount 46 is accom-
The shift arrangement illustrated in Figs. 5 6 and plished by an actuator
48 in the form of a servomotor  7 can of course be duplicated for the other
lens if both that is supported by a bracket 50 attached to lens  lenses are
to be shifted. mount 46. The bracket Is guided for vertical sliding  The
system shown in Fig. 8 is designed to adjust movement on a post 52 fitted
into block 44. A cap 54   15  the position of lens 32 for each scene of the
film as is provided on post 52. A rotary output shaft 56 ex-  indicated by
trace 24 in Fig. 2, and again could be du- tends vertically downwardly from
servomotor 48 and  plicated for the other lens. has a threaded lower end
portion 58 that Is received  As shown In Fig. 8, the control means is
denoted in a complementarily threaded bore 60 in a flange 44a  62" and
operates actuator 48 in response to a signal on block 44. Accordingly, as
servomotor48 turns, its  20  from a reader 68 associated with the "right
eye" film output shaft 56 will turn, causing its threaded lower  36.
Witness marks 70 are provided on the film at the end portion 58 to move
vertically through bore 60 in  beginning of each scene. Reader 68 detects
the loca- view of its screw-threaded connection to flange 44a.  tion of
each witness mark. If a particular mark is not In turn, the whole
servomotor will move correspond-  In a pre-determined vertical position
with respect to ingly and will carry with it the lens mount 46 and lens
25  the reader (e.g. centered), control unit 62" sends a 32.
control signal to actuator 48 to move lens 32 by an In an alternate
embodiment, a similar arrange-  amount necessary to correct the position of
the pro- ment could be used to vertically shift the film instead  jected
image. In an embodiment in which the film is of the projection lens. For
example, referring to Fig.  shifted (instead of the lens), control unit 62"
would 4, film 36 could run through a film guide (such as the   30  cause
the film to be shifted by an amount necessary guide diagrammatically
indicated at 61) designed to  to bring the witness mark to the required
pre-deter- be vertically shifted by an actuator (not shown) sim-  mined
position with respect to the reader. Again, the liar to actuator 48.
position of the witness marks on the film may be de- Referring back to Fig.
5, reference numeral 62 In-  termined by viewing the film, visually
assessing the dicates control means for actuator 48. As Indicated   35
corrective adjustment of the lens that Is required and previously, the
control means may take a number of  then placing the marks on thefilm. The
witness marks forms but basically will cause servomotor 48 to oper-  could
be photographically recorded on the film by the ate to shift lens 32 to
predetermined adjusted posi-  camera, although such an arrangement would
result tions during showing of a motion picture, to compen-  in
compensation only for misalignments that are sate for lens misalignment.
40  caused by printing irregularities (incorrect camera set Two alternative
forms of control means are      ups). Witness marks could of course be
associated shown, one in Figs. 6 and 7 and the other in Fig. 8.  with each
frame and the lens shifted on the basis of As seen in Figs. 6 and 7, the
control means is de-  frame by frame information. noted 62' and essentially
is adapted to automatically  Another possibility is to provide witness
marks on control actuator 48 in accordance with a predeter-  45  both film
strips, read both sets of witness marks, de- mined program stored in a
memory indicated at 64.  termine the differential lens shift required in
order to Memory 64 is in turn programed by a manual control  achieve
projected image alignment, and apply oppo- unit 66 for actuator 48. In
order to program the mem-  site shift to one lens or equal and opposite
shifts to ory 64, control unit 66 is manually operated while  both lenses.
For example, Fig. 9 is a diagram that il- viewing the motion picture to
provide the required   50  lustrates how projected left and right eye
images in a shift corrections in the position of lens 32. Memory 64  3-D
projection system might be misaligned prior to "remembers" the control
signals that were manually  correction in accordance with the method of the
in- imparted to actuator 48 during programming and the  vention. control
unit can thereafter be disconnected and the    Referring to Fig. 9, in the
first scene, the left eye actuator controlled automatically during showing
of  55  image has shifted four Incremental units above a no- the motion
picture from the information stored in  tional datum line (zero position)
whereas the right eye 



memory 64, as illustrated in Fig. 7. Readout from  Image is shifted only
three units a corresponding da- memory 64 is synchronized with the film by
timing  tum line for the right eye image (if the two images 4    7
EP 0 403194 B1                  8 were on the respective datum lines, the
projected im-  projection lens described previously (see e.g. film ages
would be aligned on the screen). In the second  guide 61 in Fig. 4). Where
optical image shifting Is scene the left eye image has shifted two units
above  employed, the required image shift may be achieved the datum line
while the righteye image Is shifted two  by tilting or otherwise moving
lenses, lens elements units below that line. In scene 3 the left eye Image
is   5   or prisms in the projection system rather than by bod- three units
above the datum line while the right eye  ily shifting the complete lens as
in the preferred em- image is only one unit above that line. Finally, In
the  bodiments described previously. fourth scene, both images are one unit
above the da-   The left eye" and "right eye" images may be re- tum line.
corded on the same piece of film and projected Witness marks associated
with the twofilm strips  10  through respectively different lenses, or
through the Indicatethe displaced positions of the images and are  same
lens with appropriate shiftfor alternate images. read by appropriate
readers. Appropriate electronic    The invention has been described
specifically in circuitry compares the two readings and generates a  the
context of a rolling loop type film projection sys- signal that applies the
appropriate correction to one  tem. However, there is no limitation in this
respect; the of the two lenses (e.g. the left lens) by means of an   15
method provided by the invention may be applied to actuator arrangement of
the form shown in Fig. 5. In  other types of projectors. In the environment
of rolling the first scene the differential image shift is +1 unit  loop
projectors, two separate projectors could of so the left eye Image would be
shifted -1 unit that is,  course be employed. to the +3 unit position
indicated by the dotted line In  It should finally be noted that, while the
descrip- the left eye diagram. For the second scene, the dif-  20  tion
with reference to the drawings specifically men- ferential is four units
and the control means would be  tions adjustment of one of the lenses in
the vertical arranged to move the left eye lens four units In the
direction, there is no limitation in this respect. Hori- negative direction
again to the dotted line position  zontal adjustment could similarly be
achieved. Fur- shown. For the third scene, the differential is two  ther,
it would be possible to provide for both horizontal units and the left eye
lens would be moved down two   25  and vertical adjustment although it
would then be units to coincide with the right eye lens position. For
necessary to provide separate actuators and appro- the fourth scene, no
correction is required.       priate control signals for both directions of
movement. Instead of shifting only one lens, both lenses could be shifted
by equal and opposite amounts,. for example by an arrangement such as that
shown dia-  30   Claims gramatically in Fig. 10. That view shows the two
lens- es of the projection system as seen In front elevation.  1. A method
of correcting for projected image mis- The lenses are coupled to opposite
end portions of an  alignment in the presentation of 3-D motion pic- arm 72
that is pivoted about a horizontal axis 74 mid-  tures in which respective
series of "right eye" and way between and parallel to the optical axes of
the   35  "left eye" images are projected onto a screen, the lenses. An
actuator 48' is coupled to arm 72 for mov-  method comprising the steps of:
ing the arm about its pivot axis. It will be appreciated    predetermining
for at least one of said ser- that incremental displacement of arm 72 about
its piv-  les of images and over a predetermined period of ot up or down
will cause corresponding movement of    time during which said motion
picture is to be the two lenses by equal and opposite amounts. The   40
shown (a) a series of successive adjusted posi- amount by which each lens
would be shifted would of   tions to which the images are to be shifted to
re- course be equal to half of the differential shift be-  duce or
eliminate projected image misalignment, tween the two images on the film.
and (b) a correlation between said positions and It will of course be
understood that the preceding  scenes appearing in said motion picture;
and, description relates to particular preferred embodi-  45
projecting said "right eye and "left eye" ments of the invention only and
that many modifica-   series of images while repeatedly shifting the im-
tions are possible within the scope of the invention as  ages of said at
least one series to said predeter- defined in the claims. Some of those
modifications     mined adjusted positions in accordance with said have
been indicated previously and others will be ap-  correlation. parent to a
person skilled In the art.        50 It should in particular be emphasized
that, while  2. A method as claimed in claim 1, wherein the re- the
preferred embodiments relate primarily to optical  spective series of
images are projected through shifting of the projected image from one of
two films  optical projection means, and wherein the image by moving the
projection lens, the invention is not lim-  shift for said at least one
series of images is ach- 



ited to embodiments of this type. Both Images could  55  loved optically by
repeatedly adjusting said opti- be shifted. Image shift could be achieved
by shifting  cal projection means during projection of said im- the film,
forexample by routing the film through a film  ages. guide which is
displaceable in similar fashion to the    7                   EP 0 403194
B1                   8 were on the respective datum lines, the projected
im-  projection lens described previously (see e.g. film ages would be
aligned on the screen). In the second  guide 61  in Fig. 4). Where optical
image shifting is scene the left eye image has shifted two units above
employed, the required image shift may be achieved the datum line while the
right eye image is shifted two  by tilting or otherwise moving lenses, lens
elements units below that line. In scene 3 the left eye if image is   5
or prisms in the projection system rather than by bod- three units above
the datum line while the right eye  ily shifting the complete lens as in
the preferred em- image is only one unit above that line. Finally, in the
bodiments described previously. fourth scene, both images are one unit
above the da-    The "left eye" and "right eye" images may be re- tum line.
corded on the same piece of film and projected Witness marks associated
with the two film strips   10  through respectively different lenses, or
through the indicate the displaced positions of the images and are  same
lens with appropriate shiftfor alternate images. read by appropriate
readers. Appropriate electronic    The invention has been described
specifically in circuitry compares the two readings and generates a  the
context of a rolling loop type film projection sys- signal that applies the
appropriate correction to one  tem. However, there is no limitation in this
respect; the of the two lenses (e.g. the left lens) by means of an   15
method provided by the invention may be applied to actuator arrangement of
the form shown in Fig. 5. In  other types of projectors. In the environment
of rolling the first scene the differential image shift is +1 unit  loop
projectors, two separate projectors could of so the left eye image would be
shifted -1 unit that Is,  course be employed. to the +3 unit position
indicated by the dotted line in  It should finally be noted that, while the
descrip- the left eye diagram. For the second scene, the dif-  20  tion
with reference to the drawings specifically men- ferential is four units
and the control means would be  tions adjustment of one of the lenses in
the vertical arranged to move the left eye lens four units in the
direction, there is no limitation in this respect. Hori- negative direction
again to the dotted line position   zontal adjustment could similarly be
achieved. Fur- shown. For the third scene, the differential is two  ther,
it would be possible to provide for both horizontal units and the left eye
lens would be moved down two   25  and vertical adjustment although it
would then be units to co-incide with the right eye lens position. For
necessary to provide separate actuators and appro- the fourth scene, no
correction is required.        priate control signals for both directions
of movement. Instead of shifting only one lens, both lenses could be
shifted by equal and opposite amounts, for example by an arrangement such
as that shown dia-  30   Claims gramatically in Fig. 10. That view shows
the two lens- es of the projection system as seen in front elevation.  1. A
method of correcting for projected image mis- The lenses are coupled to
opposite end portions of an   alignment in the presentation of 3-D motion
pic- arm 72 that is pivoted about a horizontal axis 74 mid-  tures In which
respective series of "right eye" and way between and parallel to the
optical axes of the   35  "left eye" images are projected onto a screen,
the lenses. An actuator 48' is coupled to arm 72 for mov-   method
comprising the steps of: ing the arm about its pivot axis. It will be
appreciated     predetermining for at least one of said ser- that
Incremental displacement of arm 72 about its piv-  ies of images and over a
predetermined period of ot up or down will cause corresponding movement of
time during which said motion picture is to be the two lenses by equal and
opposite amounts. The   40  shown (a) a series of successive adjusted posi-
amount by which each lens would be shifted would of    tions to which the
images are to be shifted to re- cdurse be equal to half of the differential
shift be-  duce or eliminate projected image misalignment, tween the two
images on the film.                       and (b) a correlation between
said positions and It will of course be understood that the preceding
scenes appearing in said motion picture; and, description relates to
particular preferred embodi-  45      projecting said "right eye" and "left
eye ments of the invention only and that many modifica-     series of
images while repeatedly shifting the im- tions are possible within the
scope of the invention as  ages of said at least one series to said
predeter- defined in the claims. Some of those modifications      mined
adjusted positions in accordance with said have been indicated previously
and others will be ap-  correlation. parent to a person skilled in the art.
50 It should in particular be emphasized that, while  2. A method as
claimed in claim 1, wherein the re- the preferred embodiments relate
primarily to optical   spective series of images are projected through
shifting of the projected image from one of two films   optical projection
means, and wherein the image 



by moving the projection lens, the invention is not lim-  shift for said at
least one series of images is ach- ited to embodiments of this type. Both
images could  55  leved optically by repeatedly adjusting said opti- be
shifted. Image shift could be achieved by shifting  cal projection means
during projection of said im- the film, for example by routing the film
through a film  ages. guide which is displaceable in similar fashion to the
5    9                   EP 0 403194 B1                   10 3. A method as
claimed in claim 2, wherein said opt-         running said at leastonefilm
while repeat- ical projection means comprises respective pro-     edly
shifting said lens to said predetermined ad- jection lenses forthe "right
eye and "left eye" Im-  justed lens positions in accordance with said cor-
ages, each said lens having an optical axis, and    relation. wherein said
projected image shift is effected by   5 shifting one of said lenses in
directions normal to  11. A 3-D motion picture projection apparatus in its
optical axis.                                   which "right eye" and "left
eye" images are pro- jected onto a screen, wherein the apparatus in- 4. A
method as claimed in claim 3, wherein said lens    cludes first and second
projection lenses for the is adapted to be shifted in vertical directions
nor-  10  respective images, each said lens having an opt- mal to its
optical axis, to compensate for vertical  Ical axis, an adjustable lens
mount forat leastone misalignment of the projected images.               of
the said lenses adapted to permit shifting of said lens in a direction
normal to its optical axis, 5. Amethod as claimed in claim 3 or4, wherein
said      actuator means for progressively shifting the correlation is
achieved by manually adjusting the   15  lens in said direction, and means
for controlling lens position while reading into memory a record    said
actuator means to repeatedly shift said at of said adjusted positions
related in time to       least one lens to predetermined adjusted posi-
scenes in said motion picture, whereby said re-     tions during showing of
a motion picture. cord is read out of the memory and used automat- ically
to adjust the lens shift during subsequent  20   12. An apparatus as
claimed in claim 11, wherein showings of said motion picture.
said actuator means is an electric servomotor. 6. A method as claimed in
claim 5, wherein said re-  13. An apparatus as claimed in claim 11 or 12,
where- cord of adjusted positions is a calculated average  in said
direction of lens shift is vertical. adjusted lens position for each scene.
25 14. An apparatus as claimed In claim 11, 12, or 13, 7. A method as
claimed in any one of claims 1 to 4,     wherein said means for controlling
said actuator wherein said correlation is achieved by providing   means
includes a programmable memory oper- witness marks on a film from which
said one ser-    able to automatically control lens shift in relation ies
of images are projected, reading said marks   30  to scenes in the motion
picture. as the film is shown and shifting said images in response to said
reading.                        15. An apparatus as claimed in any of
claims 11-14, wherein said means for controlling said actuator 8. A method
as claimed in claim 7, wherein witness      means includes a
readerforwitness marks on the marks are provided In association with each
35    film to be projected through said lens, said con- frame on the film
and said images are shifted in    trol means being adapted to shift the
lens during response to frame-by-frame information.
predetermined scenes on the film to correct im- age misalignment 9. A
method as claimed in any one of claims 1 to 7, wherein said step of
repeatedly shifting the im-  40 ages of said at least one series comprises
shift-  PatentansprOche ing said images to a single adjusted position for
each scene in said presentation.                 1. Verfahren zum
Korrigieren einer Fehlauarichtung sines projizlerten Bildes bei
derWiedergabe von 10. Amethod as claimed in claim 1, wherein the right  45
3-D-Filmen, bei denen entsprechende Serien eye" and "left eye" images are
projected onto       von "rechtsAugigen" und "linksgugigen" Bildern said
screen from at least one film through projec-  auf eine Leinwand projizert
warden, umfassend tion lenses having respective optical axes, and     die
folgenden Schritte: wherein said steps comprise:
Festlegen fOr mindestens eine der Bildserien und predetermining for one of
said lenses and   50  Ober sine vorbestimmte Zeitdauer, wahrend der over a
predetermined period of time during which    der Film gezelgt worden sonl
(a) elne Reihe von said motion picture is to be shown (a) a series of
aufeinanderfolgenden eingestellten Positionen, 



successive adjusted positions to which the lens Is  auf welche die Bilder
verschoben werden sollen, to be shifted in a direction normal to its said
opt-  um sine Fehlausrichtung des Projektionsbildes ical axis to provide
said series of successive ad-  55  zu verringern oder zu eliminieren, und
(b) einer justed image positions and (b) a correlation be-     Korrelation
zwischen den Positionen und Sze- tween said lens positions and scenes
appearing      nen, die in dern Film erschelnen; und in said motion
picture; and,                        Projiieren der "rechtsgugigen' und
"linksfiu- 6    11                  EP 0 403 194 B1                 12   |
||||||| 1 1 J 11 Jill * C   L  M   S  s gigen" Bildserien, wahrend die
Bilder der minde-   werden. stns einen Serie wiederholt auf die vorbestimm-
ten eingesstlltn Positionen in Obereinstimmung  9. Verfahren nach elnem
derAnsprfche I bis 7, mit der Korrelation verschoben werden.
wobei derSchritt des wiederholten Verschiebens 5      der Bilder der
mindestens eonen Seie sin Ver- 2. Verfahren nach Anspruch 1,
schieben der Bilder auf sine einzige eingesatllte wobei die jeweiligen
Bildserien durch eine opti-   Position fOr Jede Szene in der Darstellung
um- sche Projektionseinrichtung projizert werden,      fast und wobei die
Bildverschiebung fOr die minde- stens eine Bildserie optisch durch
wiederholtes   io  10. Verfahren nach Anspruch 1, Einstellen der optischen
Projektioneeinfichtung    wobei die Orechtsaugigen und 'linksaugigen" Bil-
wahrend der Projektion der Bilder erzielt wird.    der von mindestens einem
Film durch Projskti- onslinsen mit entsprechenden optischen Achsen 3.
Verfahren nach Anspruch 2,                          auf der Leinwand
projizert werden; wobei die optische Projektionseinrichtung jewei-  15
Vorbestimmen fOr sine der Linsen und Ober eine lige Projektionslineonfurdie
'rechtsgugigen und    vorbestimmte Zeitdauer, wahrend der der Film
"linksaugigen" Bilder aufwebt, wobei jede Linse    gezeigtworden soil, (a)
einer Reihe von aufeinan- eine optische Aches besitzt, und wobei die proji-
derfolgenden eingestelltn Positionen, auf wel- zierte Bildverschiebung
durch Verschieben elner    che die Lines in einer Richtung senkrecht zu
lhrer der Linsen in einer Richtung senkrecht zu ihrer  20  optischen Aches
verschoben werden soil, um die opt ichen Aches bewirkt wird.
Reihe von aufelnanderfolgenden eingestelten Bildposithonen zu schaffen, und
(b) einer Korre- 4. Verfahron nach Anspruch 3,
lation zwischen den LUnsenpositionen und Sze- wobel die Lines so
ausgebildet ist, daD sie in ver-  nen, die In dem Film erscheinen; und
tikalen Richtungen senkrecht zu ihrer optischen   25  Laufenlassen des
mindestens einen Filmes, Achse verschobon werden kann, um eine vertl-
wahrend die Linse wiederholt auf die vorbe- kale Fehlauerichtung der
projizlerten Bilder zu    stimmten eingesteilten Linsenpositionen in Ober-
kompensieren.                                      einstimmung mit der
Korrelation verschoben wird. 5. Verfahren nach Anspruch 3 oder 4,
30 wobei die Korrelation durch manuelles Elnstellen  11. 3-D-Filmprojektor
mit dem "rechtsaugige" und der Linsen position erzieltwird, wahrend sine
Auf-  ulinksaugige" Bilder auf eine Leinwand projilert zeichnung der
eingesteilten Positionen In einen    werden, umfassend erste und zwelte
Projektions- Speicher gelesen wird, die zeitlich auf Szenen In  lineen fOr
die jeweiligen Bilder, wobei jede Linse dem Film bezogen sind, wobel die
Aufzeichnung   35  eine optische Aches aufwelst, sine einsetllbare aus dem
Speicher ausgelesen wird und automa-       Linsenhaltbrung fOr mindestens
eine der Linsen, tisch verwendet wird, um die Linsenverschle-       die ein
Verschieben der Linse in elner Richtung bung wahrend einem
aufeinanderfolgenden Zel-       senkrecht zu Ihrer optischen Achse
erm8glicht, gen des Filmes elnzustsllsn.                       ein
Stellgied zum progressiven Verschieben der 40      Linse in dieser
Richtung, und eine Einrichtung 6. Verfahren nach Anspruch 5,
zum Steuern des Stellgliedes zum wiederholten wobei die Aufzeichnung
dereingestelltn Positio-   Verschbeben dermindestens einen Lines aufvor-
nen eine berechnets eingesteilte Durchschnitts-    bestimmtb eingestellte
Positlonen wahrend des position der Linse fOr jede Szone ist.
Zeigens elnes Filmes. 45 7. Verfahren nach einem der AnsprOche 1 bis 4,
12. Vorrichtung nach Anspruch 11, wobei die Korrelation durch Vorsehen von
Zeu-      woboi das Steliglied ein elektrischer Servomotor gen-Marken
aufeinem Film erzieltwird, von dem      let. die eine Bildserie projiziert
wird, durch Lesen der 



Marken, wenn der Film gezelgt wird, und durch   co  13. Vorrichtung nach
Anspruch 11 oder 12, Verschieben der Bilder In Ansprechen auf das Le-
wobel die Richtung der Linsenverschiebung ver- sen.
tikal ist. 8. Verfahren nach Anspruch 7,                      14.
Vorrichtung nach Anspruch 11, 12 oder 13, wobei die Zeugen-Marken In
Obereinstimmung   55    wobel die Einrichtung zum Stbuern des Stelglie- mit
jedem Einzelbild auf dem Film vorgesehen       des einen programmierbaren
Speicher aufweist, werden, und wobei die Bilder in Ansprechen auf     derso
betreibbarist, dalidie Linsenverschiebung die Information jedes
Einzelbildes verschoben      in bezug auf Szenen in dem Film automatisch
ge- 7    13                  EP 0 403194 B1                  14
111111111 steuert wird.                                      optique, en
vue de compenser 18 aeIauL u OaaUla- ment vertical des Images projetees.
15. Vorrichtung nach einem derAnsprOche 11 bis 14, wobei die Einrichtung
zum Steuern des Stellglie-  5. Proc6d6 selon la revendication 3 ou 4,
caracteri- des einen Leser fur Zeugen-Marken auf dem    5     s6 en ce quo
ladite correlation eat effectuee par durch die Linse zu projlioerenden Film
aurweist,   un reglage manuel de la position de l'objectif pen- wobel die
Steureinrichtung so ausgebildet ist,     dant qu'un enregistrement desdibts
positions re- dal die Linso wahrend vorbestimmten Szenen         glees
116.. tbmporellement A des scbnes dudit auf dem Film verschoben wird, um
die Fehlaus-      film, est mis en memolre, et en ce que ledit enre-
richtung des Bildes zu korrigieren.        10      gistrement eat lu dans
la memoire et utilise auto- matiquement, en vue de regler le decalage de
I'objectif lors do projections ulterieures duditfilm. Revendlications 6.
Procdd selon la revendication 5, caracterise en 1. Procede de correction de
dffauts d'alignement  15  quo ledit enregistrement des positions reglees
d'images projetees lors de la presentation de      eat une position reglee
moyenne calculee de l'ob- films 3-D, au cours de laquelle des asries
respeo-  jectif pour chacune des scenes. tives d'images de "I'oeil droir
etdo l'oeil gauchew sont projetees sur un ecran, caracterise en ce  7.
Procede solon l'une quelconque des revendica- qu'il comprend les Mtapes qui
consistent A:  20    tions I A 4, caracterise en ce quo ladite conrrla- -
predeterminer, pour au moins l'une des s6-    tion eat realisee en
etablissant des repires te- ries d'images et pour une durne preddtermi-
moins sur un film A partir duquel l'une des series nee pendant laquelle
ledit film dolt etre pre-  d'images, eat projetee en lisant les reperes
pen- sente: (a) une serie de positions successi-    dant la projection du
film, et en decalant lesdites ves reglees vers lesquelles les images dol-
25  images en reponse A ladite lecture. vent etre decalees, en vue de
redulre. ou d'eliminer le defaut d'alignement des ima-  8. Procede selon la
revendication 7, caracterise en ges projetees, et (b) une correlation entre
ce quo des reperes temoins sont etablis en asso- lesdites positions et des
scenes apparals-    ciation avec chacune des images sur Is film, et sant
dans ledit film; et              30      lesdibts Images sontdecalees en
reponse de I'in- - projeter lesdites series d'images de l'oeil   formation
image par image. droit' et de "l'oeil gauche" tout en decalant les images
de ladite au moins une serie, de  9. Procddi solon l'une quelconque des
revendica- fagon rep6tee et en fonction de ladite comb-  tions I A 7,
caracterise en ce quo 'etape de de- lation vers lesdites positions rhglees
predd-   35  calage rdpetitif de ladite au moins une sarie terminees.
comprend le decalage desdites images vers une position reglee unique pour
chacune des scenes 2. ProcedA solon la revendication 1, caracterise en
dans ladite presentation. co quo lee series respectives d'images sont pro-
Jetees par l'intbrmediaire de moyens de projec-  4o  10. Procede solon la
revendication 1, caracterise en tion optiques, et en ce quo le decalage de
ladito  ceque lea images de l'oeil droit"etde l'oeil gau- au momns une
serie d'images est realise optique-   che', d'au momns un film, sont
projetees sur un ment en ajustant de fagon repetee lesdits          ecran A
travers des objectifs de projection ayant moyens de projection, pendant la
projection de     des axes optiques respectifs, et en ce que le pro- ces
images.                                45      cede consiste egalement a:
prnddetrminer, pour l'un desdits objectifs, 3. Procede solon la
revendication 2, caracterise en   et pendant une duree predtebrminee
pendant la- ce quo lesdits moyens de projection optiques       quelle ledit
film doit etre projetd, (a) une seris de 



comprennent des objectifs de projection respoo-    positions reglees
successives vers lesquelles tivement pour les images de "l'oeil drolt" et
de   5o  l'objectif doit etre d6cale dans une direction nor- *I'oeil
gauche", chacun des objectif sayant un axe  male A son axe optique pour
fournir ladite serie optique, et en ce quo le decalage de l'image pro-  de
positions regldes des Images et, (b) une conrr- jetee est effectue en
decalant l'un des objectife  latlon entre lea positions de l'objectif et
les sce- perpendiculairement A son axe optique.             nes quo
representb le film; et, ss           projetor ledit au moins un film tout
en de- 4. Procedd solon la revendication 3, caracterise en   calant ledit
objectif vers lesdites positions rb- co quo ledit objectif eat adapte pour
etre decale  glees predeterminees de l'objectlf en fonction de
verticalement et perpendiculairement a son axe     ladito correlation. 8
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111Jl D .l 11. Appareil de projection de films 3-D, avec lequel des images
de 1'oeil droltm et de 1'oeil gauchew sont projet6es sur un ecran,
caracterise en ce qu'il comprend des premier et deuxilme objectifs de
projection pour les Images respectives, cha-   5 cun des objectifs ayant un
axe optique, une mon- ture d'objectif reglable pour au moins l'un d'entre
eux, ladite monture etant adaptee pour permettre le decalage dudit objectif
dans une direction nor- male A son axe optique, des moyens actionneurs  to
pour d6caler progressivement l'objectif dans ladl- to direction, et des
moyen pour commander lea- dits moyens actionneurs pour d6placer r6p6titi-
vement, au moins I'un des objectifs, vers des po- sitions r6gl6es
pr6dftermindes pendant la pro-  15 jection d'un film. 12. Appareil selon la
revendication 11, caract6rise en ce lesdits moyens actionneurs comprennent
un servomotbur electrique.                   20 13. Appareil selon la
revendication 11 ou 12, carao- terise en ce que ladite direction du
decalage de l'objectif eat verticale. 2S 14. Apparell selon les
revendications 11, 12, ou 13, caracterise en ce quo lesdits moyens de
commande desdits moyens actionneurs compor- tent une memoire programmable
adapt6e pour commander automatiquement le decalage de   30 l'objectif en
fonction des scenes du film. 15. Appareil selon l'une quelconque des
revendica- tions 11 A 14, caracterlse en ce quo les moyens de commando
desdits moyens actionneurs  35 comprennent un lecteur de reperes t6moins du
film devant etre projete A travers ledit objectif, lesdits moyens de
commande 6tant adapt6s pour decaler l'objectif pendant des scenes pr6d6ter-
min6es du film, on vue de corriger le defaut d'ali-  40 gnement des Images.
45 50 55 9    


