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No. 3,953,869 (Lo et al). The registration of negatives in the printer is
simplified by adjusting the distance BACKGROUND OF THE INVENTION
between the lenses in the camera according to the distance of the center
plane object at time of taking In lenticular type three-dimensional (3D)
photog-   5   the picture. This allows the parameters of the enlarger
raphy, a plurality of two-dimensional (2D) views of the  - print film
system to be held constant scene are taken from a number of horizontally
spaced  U.S. patent 4,120,562 (Lo et al) discloses a com- vantage points
and a series of 2D images is then corn-  posing apparatus for changing the
angle of projection posed and printed at the focal plane on the emulsion
of each of the two dimensional views by a predeter- of each of the
lenticules of the lenticular print film to  10  mined amount during the
projection. The amount of form a 3D composite image of the scene.
change is predetermined by the formula WIN where When composing a 3D
photograph, the key sub-   N is the number of 2D views to be projected
behind ject image on each of the 2D views must be aligned  each lenticule
and W is the width of the lenticule. and accurately registered on the
lenticular print ma-  U.S. patent 3,482,913 (Glenn) discloses the com-
terial in order to produce an in focus 3D image. In the  15  posing of
three- dimensional pictures using the same past, the person operating the
printer would visually  number of projectors for printing the picture as
there position each negative view into the light gate of the  are vantage
points from which the picture was taken printer to align the key subject on
the lenticular print  by multiple cameras. In other words, there is a
projec- material. This was usually done by visual alignment of  tor for
each camera that is used. Proper registration each view in an optical or
video device or using cross  20  is obtained by adjusting each of the
individual projec- hairs for centering the key subject on the print mate-
tors. rial. Each of the 2D negative views must be printed on  N.A. Valyus
In Stereoscopy (Focal Press, 1966) the print material. The key subject In
each of these  discusses the importance of having proper registra- views
needs to be manually aligned because the    tion of an image to obtain the
3-D effect at page 201. spacing between the key subject Images between   25
Takanori Okoshi In Three Dimensional Imaging each adjacent 2D view is
different from picture to pic-  Technique (Academic Press, 1976) at page 88
dis- ture because each picture has the key subject at a  cusses changing
the angle of projection to a certain different distance. This process of
aligning the key  angle to give spread to the image upon the emulsion.
subject of each view is troublesome and time con-    By using an image
recognition device, when suming and has made the three dimensional printing
30  printing 2D views taken by a multi-lens camera with- process very
complicated. The alignment is especial-  out camera-to-key subject codes on
the negative, a lydiff icult with 2D negative films which are over or un-
video camera can be used to register the key subject der exposed.
image of the first 2D view by digitizing the image of the key subject and
to store the information with an PRIOR ART
35  image grabber as reference. After exposing the first 2D view to the
print material, the second 2D view will U.S. Patent 4,158,501, (Smith et
al) discloses a  be transported to the approximate location of the first
method of printing stereoscopic pictures which in-  2D view. The video
camera will then compare the key volves first marking the homologous points
on each  subject image of the second 2D view with the Infor- frame in a
stereo pair. The marking can be done by  40  mation of the first 2D view
captured by the image mechanical or optical means. In the process of view-
grabber, and align the second 2D viewto registerwith Ing the film strip
these markings are then mechanical-  the first 2D view by an X Y
positioning device. ly or optically registered by the printer in printing
the film at the precise location on the printing material.  SUMMARY OF THE
INVENTION The apparatus for optically viewing the film strips and   45
marking the frames to locate the homologous points   It is an object of the
present invention to provide is disclosed In U.S. patent No. 4,494,864
(Smith et al).  an apparatus and method for the automatic position- In the
Smith patents it is necessary to Individually  ing of each 2D negative view
from the printer to align view each of the frames in order to place the
registra-  the key subject so that it is accurately registered on tion mark
on the frame.                      50  the lenticular print material in
order to produce an in U.S. Patent 3,895,867 (Lo et al) discloses a meth-
focus 3D photograph. It is an object of the present in- od of printing in
which each negative is visually exam-  vention to provide an apparatus and
method for the ined to select the object in the negative which will be-
composing of the 3D photograph without the neces- come the center plane of
the picture. It is necessary  sity of manually or visually aligning the key
subject of to do this visual examination for each frame of the   55  each
2D negative view so that it is properly registered negative and manually
align the center plane of each  on the lenticular print material. It Is an
object to ac- negative at time of printing. Apparatus and method for
complish this alignment automatically at high speed printing 3D photographs
Is disclosed in U.S. patent  with accurate registration of the key subject
of each 
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The automatic registration of the key subject im- It Is a further object of
the present invention to  age of the 2-D views for the composing of a 3-D
pho- provide an apparatus and method for exposing a key  tograph can be
accomplished as follows: subject distance code or focusing distance code on
1) The multi-lens camera has a mechanism for the negative to indicate the
distance between the key   5  coding the camera-to-key subject distance K
on subject of the picture and the camera at the time the  the negative each
time a photograph is taken. 3D photograph is taken.
This may be a computer-readable code which For each 3D photograph taken by
a multi-lens     can be read by a device during the printing of the camera,
the spacing between the key subject image    negative. The printer has a
computer or micropro- of adjacent 2D views is different depending upon the
10  cessor which controls the travelling distance of distance between the
camera and the key subject at   the negative in the negative carrier
between ex- the time the photograph is taken (Fig.7). When a mul-  posures.
The device which reads the code will ti-lens camera takes a photograph of a
key subject at  transfer this information to the computer which infinity,
the spacing between the key subject image  wil utilize the above equaltion
to determine the of adjacent 2-D views is approximately equal to the  15
travelling distance between expose for each set spacing between the two
adjacent camera lenses       of views. The equation can be programmed into
(Fig.5). However, when a photograph is taken of a    the computer or all
the data or a selected number .   close-up key subject the spacing between
the key     of K values can be stored in the computer. Forany subject image
of adjacent 2-D views is greater than  particular model of multi-lens
camera the T and the spacing between the adjacent camera lenses  20   F
values are known. Consequently, the only va- (Fig.6).
riable is K which is coded onto the film. The S val- When composing a 3-D
photograph exposed by       ues in this way can either be pre-calculated or
a multi-lens camera, the key subject image on each   calculated by the
computeratthe time of printing. of the 2-D views must be accurately aligned
and reg-  In this way, each of the 2-D views is aligned and istered on the
3-D print in order to produce a sharp 3-  25  registered properly so that
the key subject image D photograph.
of each 2-D view is in focus. According to the invention there is provided
a       In lieu of a computer-readable code, the method of printing an
image array on the photosensi-  camera can have a device for putting a
human tive surface of lenticular print film from a set of 2-D  readable
code on the negative. Under these cir- views on a negative taken by a
multi-lens camera hav-  30  cumstances, the printer operatorwill need to
key ing substantially parallel optical axes, said image ar-  into the
computeror microprocessor the code, for ray consisting of a multiplicity of
stereoscopic images  each set of 2-D views so that the computer can of
lineform image bands within each lenticule, said  make the necessary
calculations to align the key printing utilizing a printer having a movable
negative  subject of each 2-D view during printing. carrier; the method
comprising               35      2) If the multi-lens camera does not have
a mech- (a) determining the distance K from the first view  anism for
coding on the negative, the operator of each set of 2-D views, wherein K is
the distance  can be trained to judge the camera-to-key subject between the
lenses of the camera and the key     distance by estimating the size of a
familiar ob- subject photographed;                            ject (e.g.
head size of a person) in the photograph (b) calculating the distance S
between key sub-  40  and to key this distance into the computer for ject
images of adjacent 2-D views on the negative  each set of 2-D views so that
the computer can in orderto properly align and register the keysub-
properly align the printer during printing. ject images of adjacent 2-D
views on the lenticu-  Another aspect of the invention provides a printer
lar print film, so thatall the views in a setofviews  for printing an image
array on the photosensitive sur- in a 3-D photograph are in proper focus
utilizing  45  face of lenticularprintfilmfrom aset of 2-D views tak- the
following equation:                       en by a multi-lens camera having
substantially paral- [err]                     lel optical axes, said image
array consisting of a mul- tiplicity of stereoscopic images of lineform
image where                                         bands within each
lenticule, said printer having ex- T is the separation between adjacent
camera  50  posure means, a negative carrier and means for mov- lenses, and
F is the back focal length of the cam-  ing the negative carrier,
characterised by era lenses;                                      (a) a
computer for controlling the movement of (c) aligning in proper
registration the first view of  the negative carrier between the printing
of the each set of 2-D views on the negative with the   first view and each
adjacent view in a set of 2-D 



print film;                              55      views by a proper
distances so that the key sub- (d) and controlling moving means for moving
the  ject is properly aligned in each view of a set of 2- negative carrier
of the printer by the calculated S  D views and in proper registration on
the print value between the printing of adjacent 2-D views.  film; 3    5
EP0384768B1                    6 (b) said computer having the capacity for
first de-  each series of three images. Fig. 10 is a diagramatic termining
the distance K for the first view of the  viewof a photographic
negativewith twodimensional set of views on, wherein K is the distance be-
images with a human readable key subject distance tween the lenses of the
camera and the key sub-  or focusing distance code on each series of
images. ject photographed;                        5   Fig. 11 is a
diagramatic view of a light emitting diode (c) said computer having the
capacity for calcu-  device in a camera for putting a focusing code on
lating or precalculating utilizing the following for-  each series of
Images. Fig. 12 is a diagramatic view mula for determining the distance S
to move the  of a printer with a computer for controlling the travel
negative carrier between the printing of adjacent  of the negative carrier
between the printing of views. 2-D views in a set of views:              10
Fig. 13 is a diagramatic view of a light crystal diode [err]
device in a camera for putting a focusing code on each series of images.
where S is the distance between key subject Images of  DETAILED DESCRIPTION
OF THE DRAWINGS adjacent 2-D views                       15 T is the
separation between adjacent camera      In lenticular type
three-dimensional (3D) photog- lenses
raphy, a plurality of two-dimensional (2D) views of the F is the back focal
length of the camera lens;  scene are taken from a numberof horizontally
spaced (d) and means for controlling the moving means  vantage points and
the series of 2D images is then for moving the negative carrier between the
print-  20  composed and printed at the focal plane of each of the ing of
adjacent 2-D views of a set by the distance  lenticules of the lenticular
screen to form a 3D com- S.
posite image of the scene. Fig. I illustrates the cross- Preferably the T
values and F values are stored  section of a lenticular type
three-dimensional photo- in the memory of the computer which is capable of
graph in which there are three images I in each lenti- utilizing these
values after the value of K has been  25  cule L. determined and has means
for controlling and moving   Lenticular type 3D photographs are produced in
the negative carrier between adjacent 2-D views of a  a two step process.
In the first step a multi-lens cam- set of views by the amount of the S
value.       era is used to take a numberof 2D views of the scene. Fig. 2
is a diagramatic view of a three lens 10,12 and BRIEF DESCRIPTION OF THE
DRAWINGS            30  14 camera for taking three views of a scene at the
same time. The camera is illustrated as having neg- Fig. I is an enlarged
diagramatic cross sectional  ative frames 20, 22 and 24. Negative frames
20, 22 view of a three- dimensional photograph. Fig. 2 is a  and 24 are
exposed at the same time to the same diagramatic view of a three lens
camera for taking  scene. multiple two-dimensional images for composing a
35  The next basic step is composing the two-dimen- three-dimensional
photograph. Fig. 3 is a diagramatic  sional negative frames 50 composed of
negative view showing a three lens camera taking of a 3D pho-  frames 20,22
and 24 as illustrated in Fig. 4 by placing tograph with a key subject. Fig.
4 is a diagramatic view  the negative frames 50 in the negative carrier
(not of multiple two-dimensional images taken by the  shown) on the printer
as Illustrated in Fig. 8. In the three lens camera with the pictures
showing a key  40  past the key subject K' as illustrated in Fig. 4 and
Fig. subject image. Fig. 5 is a diagramatic view showing  8 in each
negative frame 20, 22 and 24 is visually the location of a key subject at
infinity and the location  aligned with the lenticular print material 40
(Fig. 8). of the key subject image in each of the three views on  Each
negative frame 20, 22 and 24 Is projected the negative. Fig. 6 is a
diagramatic view which shows  through enlarging lens 30tothe proper
position on the the location of the key subject at a relatively close  45
lenticulated print film 40. In the past, the person op- range and the
location of the key subject Image in  erating the printer would position
negative frame 20 each of the three views on the negative. Fig. 7 is a di-
into the light gate of the printer to align K' to cause the agramatic view
of a three lens camera taking a pho-  enlarged key image KE to be properly
registered at tograph which illustrates the relative location of key  point
80 on the lenticular print material 40. Negative subject images in each of
the three views on the neg-  50  frame 20 would then be exposed which
results in ex- 



ativewhen the keysubjects are atdifferentdistances.  posing the emulsion
under one of the bands, 1, 2 or Fig. 8 is a diagramatic view illustrating
the basic  3 in the lenticule shown in Fig. 1. This process and vis- method
for composing of a three-dimensional photo-  ual alignment would then be
repeated with negative graph and the relative sequence of such composing.
frames 22 and 24. Fig. 9 is a diagramatic view of a photographic nega-  55
This process of visual alignment of each frame tive with two-dimensional
views which have been tak-  can be done by an optical or video device or
with en by a multi-lens camera with a computer readable  cross hairs for
registering the key subject on the print key subject distance or focusing
distance code on  material. The widespread commercial use of 3D pho- 4    7
EP 0 384 768 B1                8 tographs has been limited because of the
cumber-  value of T and F by an electro-optic measurement de- some method
of aligning each frame of the negative.  vice in the printer. Consequently,
for each set of two- This process is not only time consuming but is unre-
dimensional frames, the only variable will be K In liable because the
operator may sometimes not prop-  most consumer photography, pictures are
taken from erly align the frames due to fatigue caused by this te-   5
approximately two to thirty feet. In order to simplify dious process.
this process, the computer 104 can be programmed This cumbersome method of
manually aligning   for a limited number of K values (e.g. 2', 3', 4', 5',
7', the key subject in each two-dimensional frame of a  10', 15', 20', 30'
infinity). The above equation can be negative can be avoided by applicant's
method for au-  programmed into the computer if it is desired to have
tomatically calculating the distance between key sub-  10  more precise K
values. The computer will utilize the ject images. The distance S between
key subject im-  equation in computing the S value. age K' of adjacent 2D
negative frames (Fig. 3) can be  The difference in S values between taking
a pho- calculated by the following equation:            tograph of a key
subject at position K'1 or K'2 is illu- S = (K + F)T
strated in Fig. 7 which is a diagramatic view of a 3 lens K
15  camera taking a photograph. This figure illustrates where S is the
distance between key subject images  the different location of K"1 and K"2
on negative of adjacent 2D views,                            frames 20 and
24. The location is the same in respect T    is the separation between
adjacent camera   to negativeframe22 between pictures of K"1 and K"2
lenses,                                     because they are located at the
optical center of cam- F    is the back focal length of the camera lens,
e.g.  20  era lens 12. 14 and 24 of Fig. 2,                           The
fully automated system for determining and K    is the distance between the
lens of the camera  utilizing S values involves the three-dimensional and
the key subject K' as illustrated In Figs. 3,  camera having a mechanism
for coding the K value on 5 and 6.                                   the
film. Fig. 9 shows a set of three negative frames For any given multi-lens
camera the values of T   25  with varying types of computer readable code,
60, 62, and F will remain a constant. Consequently, the only  64,68. It is
necessary to code the Kvalue on the film variable is the distance K between
the camera lens  in the camera each time a picture is taken. This can and
the key subject. If, for example, a particular cam-  be accomplished by a
mechanism that exposes the era has a T value of 20mm and an F value of
30mm,  film to light to form a code as the lens is brought into we can
easily calculate the value of S at different key  30  focus and a picture
taken. Alternatively, each set of subject distances. If in a particular set
of two-dimen-  views can be marked mechanically as the lens is sional
negative views the value of K is 1524mm (5  brought into focus on the key
subject and a picture feet)
taken. the  value  of S  is computed  as follows:           Similarly
itisalsopossibletoprintFandTvalues [err]                     35  of the
camera onto the film for computer reading as well. The K value will need to
be printed on each set If the K has a value of 3048mm (10feel), thevalue
of views in order to bring those key subject images of S can be computed as
follows:                 into proper registration on the lenticulated print
film. [err]                              Fig. 11 illustrates a device for
coding the K value 40  on the negative at the time a picture is taken. The
S=20.1968.                                       camera has a focusing ring
120 for focusing the lens The S values for a set of two-dimensional
negatives  (not shown) on the subject, which may be either au- taken by
multi-lens camera can be computed by mi-  tomatic or manual focusing. There
are a plurality of croprocessor or computer.                        sensors
121 beneath the focusing ring. Once the Fig. 12 is a diagramatic view of a
printer which  45  camera is properly focused the sensor (e.g. 121a) lo-
has a computer for controlling the travel of the nega-  cated at the
focused distance on the ring 120 will be 



tive carrier between exposures. A stepping motor 103  activated at the time
the shutter is opened. Electric is used for moving the negative carrier. A
computer  current is transmitted by electric wire (e.g. 122a) to a 104
controls the stepping motor to stop and start the  light emitting diode
(e.g. 123a) which will emit light travel of the negative carrier. If the
printer is printing  50  through lens (e.g. 125a) onto the negative 124.
The three-dimensional photographs that are taken by a  location of the code
126a-e on the film Indicates the known model of a camera the value of T and
F will be  distance (K)for each set of views taken by a multilens known and
can be programmed into the computer 104  camera. or microprocessor. If the
model of the camera is not  A light crystal diode array (LCD) can be used
in place known or the operator is uncertain of the precise dis-  55  of a
LCD array as illustrated in Fig. 13 which is similar tance of T due to
mispositioning of the camera lens in  to Fig. 11. Sensors (not shown) are
located beneath the manufacturing process then the operator can  the
focusing ring 120 connected by an electric wire check the first setof
negative views and measure the  122to a light crystal diode 130 which will
emit a code 5    9                  EP 0 384 768 B1                10 S
through lens 125 onto the negative 124. The code  easy to utilize the above
equation from a table or to may be the appropriate number on the focusing
ring  utilize a computer to compute the S value. The printer 120.
illustrated in Fig. 12 can be used in a semiautomatic The negative with the
computer readable code  way under these circumstances. The operator will
printed on it is taken to a printer as illustrated in Fig.   5   simply
punch in the K value on the computer based 12. The negative carrier 102 of
the printer Is moved  upon his estimateforeach setof frames. Thecomput-
from each 2D viewtothe next one by a stepping motor  er will then compute
the S value and move the nega- 103. This stepping motor is controlled by a
computer  tive carrier accordingly. 104 or a microprocessor through a
position comman-   It should be pointed out that when the picture is der
105. The term computer also includes micropro-  10  taken of the key object
that is at a great distance, the cessorfor the purpose of this invention.
An optical de-  S value approaches that of T. The S value is equal to vice
(notshown) can be installed on the printerto read  the T value at infinity
as illustrated in Fig. 5. From a the code for each set of views. This
information is  practical standpoint at any distance in excess of 300
transmitted to the computer. The computerwill either  feet the value of S
will be insignificantly greater than use the equation setforth above to
compute the S val-  15  the value of T. Indeed, at such distance the value
of ues for each set of views or the S value for a selected  T can be used
in aligning the key subjects in a set of number of K values can be stored
in the computer. In  negative frames. utilizing this method it is only
necessary for the oper- atorto position the first view of each set. The
comput- er will read the code to align the remaining views in  20  Claims
thatset and control the movement of the negative car- rier by the distance
S. The computer can readily de-  1. A method of printing an image array on
the pho- termine the K values because the F and T values of   tosensitive
surface of lenticular print film from a the camera will be known. If the
printeris only printing  set of 2-D views on a negative taken by a multi-
film taken by a single camera model then the F and   25  lens camera having
susbstantlally parallel optical T values will not change. If more than one
model of  axes, said image array consisting of a multiplicity camera is
used the F and T values of the camera can  of stereoscopic images of
lineform image bands be coded onto the film or the model number can be
within each lenticule, said printing utilizing a prin- ascertained at the
time the film is deposited for proc-  ter having a movable negative
carrier; the method essing.                                      30
comprising Alternatively, the camera can be designed to put    (a)
determining the distance K from the first a human readable code on each set
of views as illu-    view of each set of 2-D views, wherein K is the
strated in Fig. 12. The human readable code can be     distance between the
lenses of the camera numbers as illustrated by 70, 72, 74 and 76. This
and the key subject photographed; number can be the actual distance K
between the  35    (b) calculating the distance S between key camera and
the key subject on which the camera lens    subject images of adjacent 2-D
views on the is focused. When this approach is used the operator
negative inorderto properlyalign and register needs to position the first
frame in each set and then  the key subject images of adjacent 2-D views
utilizing the code to compute the S value. This can be  on the lenticular
print film, so that all the views done quickly with a small computer or
with a conver-  40  in a set of views In a 3-D photograph are in sion table
for the main distances at which photo-      proper focus utilizing the
following equation: graphs are taken. In utilizing this system the operator
S = (K + F)T 



will have to position the first 2D view for each set of                   K
negative frames.                                       where The printer
illustrated in Fig. 12 can be utilized  45  T is the separation between
adjacent camera with negatives on which there is a human readable
lenses, code. The printer is then a semiautomatic system. It   and F is the
back focal length of the camera would be necessary for the operator to read
the code   lenses; on each setof negativeframes and to punch the Kval-
(c) aligning in properregistration the first view ue into the computer. The
computerwill then compute  50  of each set of 2-D views on the negative
with the S value for that set and move the negative carrier  the print
film; accordingly.                                           (d) and
controlling moving means (c) for mov- When printing 3D pictures taken by a
multi-lens     ing the negative carrier of the printer by the camera
without a key subject distance code on the      calculated S value between
the printing of ad- negative, the operator can be trained to judge the  55
jacent 2-D views. camera-to-key subject distance (K) by estimating the
distance of a familiar object (e.g. head of a person).  2. The method of
claim 1 in which the S value is cal- Once the operator has determined the
K-value, it is  culated by a computer, and the computer controls 6    9
EP 0 384 768 B1                 10 S through lens 125 onto the negative
124. The code  easy to utilize the above equation from a table or to may be
the appropriate number on the focusing ring  utilize a computer to compute
the S value. The printer 120.
illustrated in Fig. 12 can be used in a semiautomatic The negative with the
computer readable code   way under these circumstances. The operator will
printed on it is taken to a printer as illustrated in Fig.   5   simply
punch in the K value on the computer based 12. The negative carrier 102 of
the printer is moved  upon his estimate foreach set of frames. The comput-
from each 2D view to the next one by a stepping motor  er will then compute
the S value and move the nega- 103. This stepping motor is controlled by a
computer  tive carrier accordingly. 104 or a microprocessor through a
position comman-   It should be pointed out that when the picture is der
105. The term computer also includes micropro-  10  taken of the key object
that is at a great distance, the cessorfor the purpose of this invention.
An optical de-  S value approaches that of T. The S value is equal to vice
(not shown) can be installed on the printerto read  the T value at infinity
as illustrated in Fig. 5. From a the code for each set of views. This
information is  practical standpoint at any distance in excess of 300
transmitted to the computer. The computerwill either  feet the value of S
will be insignificantly greater than use the equation set forth above to
compute the S val-  15  the value of T. Indeed, at such distance the value
of ues for each set of views or the S value fora selected  T can be used in
aligning the key subjects in a set of number of K values can be stored in
the computer. In  negative frames. utilizing this method it is only
necessary for the oper- ator to position the first view of each set. The
comput- er will read the code to align the remaining views in  20  Claims
that set and control the movement of the negative car- rier by the distance
S. The computer can readily de-  1. A method of printing an image array on
the pho- termine the K values because the F and T values of   tosensitive
surface of lenticular print film from a the camera will be known. If the
printer is only printing  set of 2-D views on a negative taken by a multi-
film taken by a single camera model then the F and   25  lens camera having
susbstantially parallel optical T values will not change. If more than one
model of  axes, said image array consisting of a multiplicity camera Is
used the F and Tvalues of the camera can   of stereoscopic images of
lineform image bands be coded onto the film or the model number can be
within each lenticule, said printing utilizing a prin- ascertained at the
time the film is deposited for proc-  ter having a movable negative
carrier; the method essing.                                      30
comprising Alternatively, the camera can be designed to put     (a)
determining the distance K from the first a human readable code on each set
of views as illu-     view of each set of 2-D views, wherein K is the
strated in Fig. 12. The human readable code can be      distance between
the lenses of the camera numbers as illustrated by 70, 72, 74 and 76. This
and the key subject photographed; number can be the actual distance K
between the   35    (b) calculating the distance S between key camera and
the key subject on which the camera lens     subject images of adjacent 2-D
views on the is focused. When this approach is used the operator
negative in order to properlyalign and register needs to position the first
frame in each set and then  the key subject images of adjacent 2-D views 



utilizing the code to compute the S value. This can be  on the lenticular
print film, so that all the views done quickly with a small computer or
with a conver-  40  in a set of views in a 3-D photograph are in sion table
for the main distances at which photo-       proper focus utilizing the
following equation: graphs are taken. In utilizing this system the operator
[err] will have to position the first 2D view for each set of negative
frames.                                        where The printer
illustrated in Fig. 12 can be utilized  45  T is the separation between
adjacent camera with negatives on which there is a human readable
lenses, code. The printer is then a semiautomatic system. It    and F is
the back focal length of the camera would be necessary for the operator to
read the code    lenses; on each setof negative frames and to punch the
Kval-    (c) aligning in proper registration the first view ue into the
computer. The computer will then compute  50  of each set of 2-D views on
the negative with the S value for that set and move the negative carrier
the print film; accordingly.                                            (d)
and controlling moving means (c) for mov- When printing 3D pictures taken
by a multi-lens      ing the negative carrier of the printer by the camera
without a key subject distance code on the       calculated S value between
the printing of ad- negative, the operator can be trained to judge the  55
jacent 2-D views. camera-to-key subject distance (K) by estimating the
distance of a familiar object (e.g. head of a person).  2. The method of
claim 1 in which the S value is cal- Once the operator has determined the
K-value, it is  culated by a computer, and the computer controls 6    11
EP 0 384 768 B1                 12 the moving means (c) for moving the
negative         means for moving the negative carrier be- carrier by the
calculated S value between the        tween the printing of adjacent 2-D
views of a printing of adjacent 2-D views.                      set by the
distance S. 3. The method of claim 2 In which a selected num-   5   7. The
printer of claim 6 in which the T values and ber of K values are stored in
the memory of the   F values are stored in the memory of the comput-
computer to facilitate the calculation or precalcu-  er which is capable of
utilizing these values after lation of the S values at the time of printing
adja-  the value of K has been determined. cent 2-D views of a set of views
on the negative. 10  8. The printer of claim 6 in which the printer has 4.
The method of claim 2 in which each setof views   means for reading a
machine-readable code im- on the negative has a readable code of the K val-
printed on each set of views on the negative, and ue for such set of views,
said code being marked  transmitting the code to the computer, the code on
the negative at the time the picture is taken by  indicating the K value of
each set of views, with the camera, with the K value being read for each
15  the K value being used by the computer to com- set of views and
transmitted to the computer for  pute the S value and move the negative
carrier computing the S value.                            accordingly. 5.
The method of claim 4 in which the code on the negative for each set of
views is a machine read-  20  Patentansprilche able code. 1. Verfahren zum
Drucken einer Bildanordnung auf 6. A printer for printing an image array on
the pho-  der lichtempfindlichen Oberfifiche eines linsen- tosensitive
surface of lenticular print film from a  fdrmigen Druckfilmes aus einem
Satz von 2D- set of 2-D views taken by a multi-lens camera  25  Ansichten
auf einem Negativ, das durch eine having substantially parallel optical
axes, said Im-  Mehrlinsenkamera aufgenommen wird, die im age array
consisting of a multiplicity of stereo-  wesentlichen parallels optische
Achsen auf- scopic images of lineform Image bands within      weist, wobel
die Bildanordnung aus mehreren each lenticule, said printer having exposure
stereoskopischen Blidern von zeilenformigen means, a negative carrier and
means for moving  30  Bildblndern innerhalb jeder Linse besteht und the
negative carrier, characterised by            wobel der Druck einen
Druckermit einem beweg- (a) a computerforcontrolling the movementof
lichen NegativtrAger umfagt und das Verfahren the negative carrier between
the printing of   aufwelst the first view and each adjacent view in a set
a) Feststellung des Abstandes K von der er- of 2-D views by a
properdistance S so thatthe   s5  stan Ansicht einer jeden Gruppe von
2D-An- key subject is properly aligned in each view of   sichten, wobei K
der Abstand zwischen den 



a set of 2-D views and in proper registration     Linsen der Kamera und dem
photographier- on the print film;                                ton
Ausgangsgegenstand ist; (b) said computer having the capacity for first
b) Berechnung des Abstandes S zwischen determining the distance K for the
first view of  4o  den Bildern des Ausgangsgegenstandes von the set of
views, wherein K is the distance be-   benachbarten 2D-Ansichten auf darn
Negativ, tween the lenses of the camera and the key        urn die Bilder
des Ausgangsgegenstandes subject photographed;
von benachbarten 2D-Ansichten auf dern Un- (c) said computer having the
capacity for cal-    senfdrmigen Druckfilm geeignet auszurich- culating or
precalculating utilizing the follow- A  ten und aufeinanderzupassen,
sodalalleAn- ing formula for determining the distance S to     sichten in
einer Gruppe von Ansichten In einer move the negative carrier between the
print-      3D-Abbildung sich in geelgneter Scharfein- ing of adjacent 2-D
views in a set of views:      stellung befinden unter Verwendung der fol-
[err]                                genden Gleichung: 50
S = (K+F)T where
K S is the distance between key subject images           wobei of adjacent
2-D views                                  T die Trennung zwischen
benachbar- T is the separation between adjacent camera       ten
Kameralinsen Ist, lenses                                 55
und F die hintere Brennweite der Ka- F is the back focal length of the
camera lens;    meralinse ist; c) Ausrichten in geeigneter Obereinanderlage
(d) and means for controlling the moving          der ersten Ansicht von
jeder Gruppe von 2 D- 7    13                 EP 0 384 768 B1
14      1111111111111111118111 1111 Ansichten auf dem Negativzu dem
Druckfilm;        zunachst den Abstand K fOr die erste Ansicht d) und
Steuern der Bewogungseinrichtung (c)       der Gruppe von Anslchten zu
bestimmen und zur Bewegung des Negativtragers des               wobel
KderAbstand zwischen den Unsen der Druckers, um den errechneten Wert S zwi-
Kamera und dem  photographierten Aus- schen dem Druck von benachbarten 2
D-An-   5      gangagegenstand ist; sichten.
c) wobel der Rechner die Fahigkeit zur Be- rechnung oderVorberechnung
unterVerwen- 2. Verfahren nach Anspruch 1, be! dem der Wert S         dung
der folgenden Formel zur Bestimmung durch einen Rechner errechnet wird und
der           des Abstandes S besitzt und der Negativtra- Rechner die
Bewegungseinrichtung (c) fur die  10     ger zwischen dem Druck von
benachbarten 2 Bewegung des Negativtragers um den berech no-
D-Ansichten in einer Gruppevon Ansichten zu ten Wert S zwischen dem Druck
von benachbar-         bewegen: ten 2 D-Ansichten steuert.
S = (K  F)T K 3. Verfahren nach Anspruch 2, bei dem eine ausge-  15
wobei wahlte Anzahl von Werten K in dam Speicherdes              S der
Abstand zwischen Ausgangsge- Rechners gespeichert wird, um die Berechnung
genstandbildern von benachbarten 2 D-An- oderVorberechnung des Wertbs S
zurn Zeitpunkt        sichten lst des Druckes benachbarter 2 D-Ansichten
einer               T die Trennung zwischen benachbar- Gruppe von Ansichten
auf dem Negativ zu er-  20      ten Kameralinsen !st leltchern.
F die hintere Brennweite der Kamera- linse ist; 4. Verfahren nach Anspruch
2, bel demjede Gruppe         d) eine Einrichtung zum Steuern der Bewe- von
Ansichten auf dem Negativ oinen bestimn-         gungseinrichtung fOr die
Bewegung des Ne- ton Code des Wertes K far eine solche Gruppe   25
gativtragers zwischen dom Druck von be- von Ansichten besitzt und der Code
auf dern Ne-      nachbarten 2 D-Ansalhten einer Gruppe um gativ zu der
Zeit aufgetragen wird, wo das Bild      den Abstand S. durch die Kamera
aufgenommen wird, wobei der Wert K fair jede Gruppe von Ansichton gelesen
7. Drucker nach Anspruch 6, bei dem die Werto T und zu dem Rechner far die
Berechnung des  3o     und F in dem Speicherdes Rechners gespeichert Wertes
S Obertragen wird.                         werden, weicher in der Lage ist,
diese Werte zu verwenden, nachdem der Wert von K festgestellt 



5. Verfahren nach Anspruch 4, bel dem der Code        worden ist. auf dem
Negativ fOr jede Gruppe von Ansichten ein maschinenlesbarer Code ist.
35  8. Drucker nach Anspruch 6, bei dern der Drucker eine Elnrichtung zurn
Lesen eines maschinenles- 6. Drucker zurn Drucken einer Bildanordnung auf
baren Codes besitzt, der auf jeder Gruppe von der lichtempfindlichen
Oberflache eines linsen-   Ansichten auf dem Negativ aufgedruckt iat und
f8rmigen Druckfilmes aus einern Satz von 2 D-      den Code zu dem Rechner
Oibertragt, wobei der Ansichten, die durch eine Mehrlinsenkamera auf-  4o
Code den Wert K einerjeden Gruppe von Ansich- genornmen werden, die Im
wesentlichen paralle-    ten anzeigt und der Wert K durch den Rechner le
optische Achsen aufweist, wobei die Bildan-     benutzt wird, um den Wert S
zu berechnen und ordnung aus mehreren stereoskopischen Bildern      den
Negativtrager dementsprechend zu bewe- von zeilenformigen Bildbandern
innerhalb jeder     gen. Linse besteht und wobei der Drucker eine Belich-
45 tungseinrichtung, einen Negativtrager und eine Einrichtung zur Bewegung
des Negativtragers    Revendications besitzt, gekennzoichnet durch a) einen
Rechnerfflrdie Stbuerung derBewe-  1. Proc6de de tirage d'une rang6e
d'images sur la gung des Negativtragers zwischen dem   50       surface
photosensible d'un film lenticule pour Druck der ersten Ansicht und jeder
benach-      epreuves, a partir d'une s6rie de vues bidimen- barten Ansicht
in einer Gruppe von 2 D-An-      sionnelles prises surun dich6 au moyen
d'un ap- sichten um einen geeigneten Abstand S. so       pareil
photographique A plusleurs objectifs ayant daS dasAusgangsobjekt
injederAnsichteiner       des axes optiques sensiblement paralleles, cette
Gruppe von 2 D-Ansichten geeignet ausge-  5s    rangee d'images etant
constituee par plusiours richtet let und sich in geeigneter Oberlage-
images stereoscopiques de bandes d'images all- rung auf dern Druckfilm
befindet;               gn6es a l'interieur de chaque lentille, ce tirage
b) wobel der Rechner die FAhigkeit besitzt,     etant effectue par une
tireuse pourvue d'un sup-    15                  EP 0 384 768 B1
16         C   L port mobile pour diches; ce procede 6tant carao-   afin de
calculer la valeur de S. terise par le fait qu'il consiste: a) Adterminerla
distance KA partirde la pre-  5. Proc6de solon la revendication 4,
caracterise par miere vue de chaque serie de vues bidimen-      Ie faitque
Is code inscrit sur Is dich6 pourchaque sionnelles, K 6tant la distance
entre les objeo-   5  s6rie de vues est un code exploitable parune ma- tifs
de l'apparell photographique et le sujet   chine. principal photographil;
b) A calculer la distance S entre les images du  6. Tireuse permettant le
tirage d'une rangee d'ima- sujet principal donn6es par des vues bidimen-
ges sur la surface photosensible d'un film lenti- sionnelles contigfles sur
le dliche afin d'ali-  io  cul6 pour epreuves, A partir d'une s6rie de vues
gner et de rep6rer correctement, sur le film    bidimensionnelles prises
par un appareil photo- lenticul6 pour epreuves, les images du sujet
graphique A pluslours objectifs ayant des axes principal donnees par les
vues bidimension-     optiques sensiblement paralleles, cette rang6e nelles
contigies, de maniere A ce quo toutbs    d'images etant constituee par
plusieurs images les vues d'une s6rie de vues constituant une   15
st6reoscopiques de bandes d'images aligndes A photographie en trois
dimensions solent         l'intrieur de chaque lentille, cette tireuse
etant correctbment focalisees, en utilisant l'equa-   pourvue de moyens
d'exposition, d'un support tion suivante:
pour diches et de moyens servant A deplacer ce S = (K + F)T
support pour diches et 6tant caract6ris6e par le K                    20
fait qu'elle comporte: dans laquelle T est la distance separant les
a) un ordinateur pour commander le d6place- objectifs contigus de
i'apparell photographi-      ment du support pour diches entre le tirage
quo et Foet la distancefocale posterieure des      de la premlre vue et
chaque vue contigtie objectifs de l'appareil photographique;
d'une s6rie de vues bidimensionnelles, sur c) A aligner, par un reperage
approprie, la pre-  25  une distance appropriee, de maniere a ce quo minre
vue de chaque serie de vues bidimen-         le sujet principal soit
correctrment aligne sionnelles du cich6 avec le film pour 6preu-       dans
chaque vue d'une serie de vues bidi- ves;
mensionnelles et fasse l'objet d'un reperage d) et A prevoir des moyens (c)
de commando         approprie sur Is film pour epreuves; 



de d6placement sont prvus pour deplacer le  30     b) cetordinateurayantla
capacitb dedbtermi- support pour diches de la tirouse, entre Is ti-
nerd'abord la distance K pour la premiere vue rage de vues
bidimensionnelles contigfes,          de la sefie de vues, K etant Ia
distance entre sur une distance egalo A la valeur calculee        leo
objectifs de l'apparell photographiqueetle pour S.
sujet principal photographie; et 35        c) cet ordinateur ayant la
capacite de calculer 2. Procede solon la revendication 1, caracterise par
ou de faire un calcul prealable en utilisant la le fait quo la valeur de S
est calculee par un ordl-  formulo suivanto pour d~terminer la distance
nateur qui commando les moyens de deplace-            S sur laquelle ii
faut deplacer le support pour ment (c) servant A deplacer Is support pour
cli-      diches entre le tirage de vues bidimension- ches sur une distance
egale A la valeur calculee  40  nelles contigies d'une serie de vues: pour
S, entre le tirage de wes bidimensionnelles                  S = (K + F)T
contigules.                                                              K
ob S est la distance entre les images du sujet 3. Procede solon la
revendication 2, caractefise par     principal donnees par des vues
bidimension- le fait quo 'on choisit pour K un nombre de va-  45   nelles
contiguies sur le clichh, leurs qui sontemmagasin~es dans la memoire de
T est la distance separant les objectifs conti- l'ordinateur afin de
facilitor le calcul ou le calcul  gus de l'appareil photographique,
prealable des valeurs de S au moment du tWrage        F eot la distance
focale posterieure des objeo- de vues bldimensionnelles contigfes d'une
serie      tils de l'appareil photographique; de vues sur le diche.
50         d) et quo des moyens sont prevus pour commander les moyens de
deplacement ser- 4. Procede solon la revendication 2, caracterise par
vant A deplacer le support pour cichhs sur le fait quo chaque serie de vues
sur le diche eat     une distance S entre le tirage de vues bidi- pourvue
d'un code lisible correspondant A la va-      mensionnelles contigues d'une
serie. leur de K pour cottb serie de vues, ce code etant  56 inscrit surle
diche au moment ob la photo est pri-  7. Tireuse solon la revendicatlon 6,
caracterisee par se par l'appareil, la valeur de K etant lue pour   le fait
quo les valeurs de Tet de F sont emmaga- chaque serie de vues, et transmise
A l'ordinatour  sinees dans la mhmoire de lordinatour, qul est 0    17
EP 0 384 768 B1                 18         I  lI lll    l capable de les
utiliser apris qua la valeurde K a ete dtebrminee. 8. Tireuse selon la
revendication 6, caract6risea par le faKt qu'elle eat pourvue de moyens
permettant   5 de lire un code exploitable par machine imprime surchaque
serie de vues du clich6 et de le trans- mettre a I'ordinateur, ce code
indiquant la valeur de K pour chaque s6ee de vues et cette valeur de K
etant utilisee par l'ordinatour pour calcular la  io valour do S et
ddplacer en conformite le support pour cliches. 15 20 25 30 35 40 45 50 55
10    


