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[57] ABSTRACT

Animating procedures are simplified by selecting stock
film footage of typical foreground and background
scenes, optically scanning the scenes to convert them
into first and second sets of video color signals, and
electronically combining the first and second sets of
signals to effectively superimpose the selected fore-
ground characters onto the selected background
scenes, the resulting output video signals being con-
verted into an optical image which may then be photo-
graphed. The superposition of the foreground charac-
ters onto the selected background is accomplished by
initially providing the stock foreground film footage in
the form of characters against a screen of a given uni-
form color, the characters themselves being of different
color. The one video signal corresponding to the uni-
form color of the foreground scene is utilized to switch
the sets of signals in such a manner that the first set of
signals depicting the foreground is only provided at the
output in the absence of the one video signal and the
second set of signals corresponding to the background
is provided at the output only when the one video signal
is present.

7 Claims, 5 Drawing Figures
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ANIMATION METHOD AND APPARATUS
This invention relates generally to animating tech-
niques and more particularly to an improved method
and apparatus for facilitating the making of animated
motion picture film.

BACKGROUND OF THE INVENTION

Present day animation techniques such as utilized in
the production of children’s series, cartoons and the
like require a foreground piece of art work depicting
characters on a transparentsheet to be placed on top
of one or more pieces of background art on an anima-
tion stand. A single frame exposure is then made result-
ing in a composite picture. The size of the picture can
be varied by moving the camera toward or away from
the art work. The next incremental movement of the
character requires substitution of another foreground
piece of art work or cell and then a next film frame is
exposed. Each frame requires the manual manipulation
of the cells and/or the animation stand. If the cells are
used again in the same way or in a different conforma-
tion it is necessary to re-shoot the action frame by
frame. The entire process is clearly costly and time
consuming. :

BRIEF DESCRIPTION OF THE PRESENT
INVENTION

The present invention contemplates a method and
apparatus for greatly facilitating the making of ani-
mated film particularly of the series type such as pro-
duced for children wherein the foreground characters
and many of the background scenes are the same al-
though the plot or story may differ. In such situations,
it is possible to form a complete library of stock back-
ground scenes and in fact, such stock film footage of
backgrounds are already available. Similarly, a com-
plete library of stock foreground scenes can be pre-
pared showing the characters in various typical situa-
tions such as stationary, moving from left to right, right
to left, and forward and backward. By selecting appro-
priate stock footage of film from each library bank and
superimposing the selected foreground on the selected
background in an automatic manner, a substantial sav-
ings in manual manipulation of the various cells and the
creation of new types of art work can be realized. In
fact, stock film footage of movement of legs, arms, and
the mouth of the foreground characters can be pro-
vided to facilitate creation of stock poses as well as
usual oral phrases. In this latter respect, most of the
words of the English language are formed by seven
basic positions of the mouth and these separate seven
positions can all be prepared on stock film footage and
combined with other film footage to provide the de-
sired composite picture without the necessity, as stated,
of laborious art work.

More particularly, in accord with the method and ap-
paratus the background film or cells may be prepared
by the usual present day techniques. The foreground
film or cells are also prepared in the same way except
however that the art work colorwise uses only two-
thirds of the color spectrum for the foreground charac-
ters, these characters being photographed against a
screen of the third remaining color of the spectrum. In
the formation of the foreground cells, advantage ‘is
taken of the fact that there are established characters
repeating over and over again the various actions of
traveling left to right, right to left, directly to and from
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the camera, assuming various stationary positions and
even talking. These particular actions are photo-
graphed once with the characters in two colors against
a third uniform screen color. The background scenes
are made on a separate film negative constituting the
background stock film footage.

Complete background and foreground stock film
footage is then stored in separate libraries. When it is
desired to create a particular animation, all possible
stock footage is pulled and suitable foreground and
background scenes selected for composition. These
scenes are respectively threaded into projector means
in a composite analyzing apparatus. The respective
scenes are optically scanned to convert the scenes into
first and second sets of video color signals, respectively,
one of the video signals in the first set, corresponding
to the given uniform color utilized as a screen for the
foreground characters in the foreground film scene,
being utilized to switch the sets of signals in a manner
such that the first set of signals is provided at an output
only in the absence of the one video signal and the sec-
ond set of signals is provided at the output only when
the one of said video signals is present so that the out-
put provides a composite video signal of the foreground
characters against the selected background. This com-
posite video signal is then optically reproduced on a
television screen and may be photographed to provide
a composite film negative from which a desired number
of copies may be made. Lip movements may be added
to the foreground characters by a similar process.

Since the respective pictures are converted into elec-
tronic or video signals, various special effects can be
introduced before combing the signals to provide the
final output. For example, the relative size, intensity,
contrast, focus, color or any other parameters of the
first and second sets of signals can be electronically
controlled in each of the foreground and background
scenes so that the composite displayed may be appro-
priately adjusted by monitoring the picture prior to
final photographing of the same.

BRIEF DESCRIPTION OF THE DRAWINGS

A better understanding of the invention will be had
by referring to the accompanying drawings in which:

FIG. 1 is a schematic showing illustrative of the prior
art technique of forming animated pictures;

FIG. 2 depicts foreground and background film
frames or cells wherein the foreground film frame is
created in accord with certain features of the present
invention;

FIG. 3 is a block diagram of suitable apparatus for
combining foreground and background scenes to pro-
vide a composite film in accord with the method of the
present invention; :

FIG. 4 illustrates lip movement addition on a fore-
ground character, and

FIG. § shows additional apparatus for adding lip
movements described in FIG. 4.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIG. 1 there is schematically shown a
typical prior art arrangement for making animated pic-
tures. Thus there is provided a foreground piece of art
work or cell 10 depicting various characters such as in-
dicated at 11 on a transparent medium. This medium
is arranged to be superpositioned over a selected back-
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ground on a suitable cell 12. The background scene
may comprise trees such as indicated at 13.

After the foreground scene 10 is positioned on the
background, the foreground characters which are
opaque will eclipse out portions of the background and
the composite picture may be recorded on a single
frame in a camera 14. An operator will then substitute
for the foreground cell 10 a next cell depicting the
characters in a slightly different position and subse-
quent positions must be drawn by the artist each time
in order to provide the various plurality of frames nec-
essary to produce a motion picture. Of course, it is pos-
sible to use many of the same frames twice in depicting
stock situations even though the overall story to be
conveyed by the resulting animation or cartoon may
differ. However is is still necessary to shoot frame by
frame after manual manipulation of the various cells.

Referring now to FIG. 2, the present invention con-
templates, as noted heretofore, the provision of whole
libraries of stock film footage or cells depicting various
typical foreground and background scenes. The back-
ground film scenes or frames may be substantially the
same as those already available as indicated by the sim-
ilar numerals 12 and 13 in FIG. 2. The foreground
scenes or cells, however, are prepared in a unique man-
ner in accord with the present invention different from
the prior art system. More particularly, a three color
method is employed wherein there is provided a cell 15
having the foreground characters appearing thereon in
a two color combination as shown at 16 against a
screen of a uniform third color as indicated at 17. The
three colors involved may, for example, be red and
green for the characters and blue for the screen behind
the characters.

Referring now to FIG. 3, when it is desired to form
an animated cartoon in accord with the invention as
much of the stock film footage in the various fore-
ground and background film libraries as possible is uti-
lized to minimize the necessary amount of new art
work. Thus there is illustrated a foreground film library
18 and a background film library 19 from which are se-
lected various foreground and background film scenes.
These are threaded into projectors schematically indi-
cated at 20 and 21 and optically scanned by a moving
light beam generated by a scanner 22 and light scan
control 23. A conventional raster pattern of scanning
may be employed. :

The particular foreground film scene or frame with
a selected background film scene or frame positioned
by the projectors 20 and 21 are scanned simultaneouly
by utilizing a simple beam splitter 24 and cooperating
mirror 25 to channel the scanning light beam through
both film frames simultaneously.

The light from each film frame is separated into dif-
ferent colors each of which in turn is converted into a
video signal to provide a first set of three video signals
corresponding to scenes in the foreground film strip
and a second set of three video signals corresponding
to scenes on the background film strip. For example,
with specific reference to the scanning light from the
foreground film strip, this light is passed through di-
chroic mirrors 26 and 27 to channel three outputs of
the light one of which from the dichroic mirror 26 is re-
flected upwardly through a red trimming filter 28 and
thence photo-detected by detector 29 to provide a
video signal amplified by a red amplifier 30. The por-
tion of the beam passing through the dichroic mirrors
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26 and 27 in turn is filtered by a green trimming filter
31, photo-detected by detector 32 and amplified by a
green amplifier 33. Finally, the portion of the light
beam reflected by the dichroic mirror 27 is passed
through a blue trimming filter 34 and photo-detected
by a detector 35 and amplified in a blue amplifier 36.
The outputs of the amplifiers 30, 33 and 36 thus consti-
tute a first set of three separate color video signals cor-
responding to the three basic colors making up the
foreground film scene.

Similarly, the light passing through the background
film is divided into three beams by dichroic mirrors 37
and 38, filtered, detected, and amplified by red filter
39, detector 40 and red amplifier 41; green filter 42,
detector 43 and green amplifier 44; and blue filter 45,
detector 46, and blue amplifier 47. The outputs from
the amplifiers 41, 44 and 47 constitute a second set of
three video signals corresponding to the three colors in
the background scenes.

An output means including a color responsive signal
generator 48 receiving the first set of video signals, a
switch 49 receiving the second set of video signals and
a combining or output 50 serves to effectively superpo-
sition the foreground scene on the background scene
resulting in output video signals representative of a
composite picture. These signals from the output
means are passed through an amplifier 51 and con-
verted to an optical picture by a television tube 52. The
composite picture may then be photographed by a
camera 53.

Monitoring of the various scenes can be effected by
branch leads from the output 50 passing through an
amplifier 54 to a monitoring television screen 55. Suit-
able means for electronically controlling the first and
second sets of video signals to vary and adjust the rela-
tive size, intensity, contrast, focus, color, and any other
parameters of the composite pictures displayed is indi-
cated at 56 in the form of a control panel connected to
the output means 50.

Essentially, the color responsive signal generator 48
provides a control signal schematically shown at 57 to
the switch 49 in response to the presence of one video
signal in the first set corresponding to the uniform third
color in the foreground film scene to close the switch
49 and pass the second set of video signals from the
output means 50. In the absence of the one video signal
corresponding to the uniform third color, the switch
means functions to block the second set of signals so
that only the first set depicting the characters is passed
from the output means. This particular switching action
will be better understood by now considering the over-
all operation of the system.

OPERATION

In operation, assume that it is desired to combine the
selected foreground film strip 15 shown in FIG. 2 with
the background film strip 12. These selected stock cells
or frames are positioned by the projectors 20 and 21 in
the system of FIG. 3 and both frames are simulta-
neously scanned by the scanner 22.

Referring to the foreground film frame 15 of FIG. 2,
the raster light scan pattern would start at the upper left
hand corner and scan the entire film frame from left to
right progressively from top to bottom in a rectangular
pattern. Since the scanning light spot is scanning only
the uniform third color background 17 which in the ex-
ample is the color blue, there will be detected through
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the blue filter 34 and photo-detector 35 one of the
three sets of video signals corresponding to the fore-
ground scene. The color responsive generator 48 is de-
signed to be responsive only to a change in the video
signal representing this third blue color. Thus, approxi-
mately half way down the pattern of scan of the frame
15 of FIG. 2, the head of the character 16 will be en-
countered so that the video signal representing the uni-
form third color 17 will abruptly change since the char-
acter 16 is made up of two different colors. This change
in the signal triggers the color responsive generator 48
to provide a signal such as 57 which functions to open
the switch 49 and thus blank out the second set of three
signals representing the background scene. Video sig-
nals corresponding to the foreground character 16 will
be passed directly from the output means.

When the scanning light reaches the end of the head
on the horizontal line as depicted in FIG. 2 the signal
57 will function to turn the switch 49 on; that is, close
the switch so that the second set of three video signals
corresponding to the background scene on the film
frame 12 will be passed through the output means.

The background scene will continue to be passed so
long as there is present the one video signal corre-
sponding to the uniform- third color blue of the fore-
ground scene.

It will thus be evident that the resulting output signals
from the output means 50 will constitute composite
video signals representing a composite picture of the
foreground character on the selected background. This
composite picture may be photographed by the camera
53, the projectors 20 and 21 successively posmonmg
frames so that animation results.

The switch 49 would normally be an electronic
switch operable in response to the leading and trailing
edge of a gating signal such as 57 the width of this sig-
nal being a function of the horizontal dimensions of the
foreground character.

The composite picture is also visually viewable on the
monitor screen 55 while the projectors 20 and 21 are
operating. Desired visual effects may be introduced by
the control panel 56 by simply changing the gain of the
signals to adjust the intensity and contrast. Also, con-
trol of the relative sizes of the respective three sets of
signals can be effected electronically as well as other
special effects.

Each of the sets of signals may be run through the
system separately and viewed on the monitor screen
and the various points where they are to be combined
tan be noted or controlled.

Finally, it should be understood that the principles of
superposition as described can be utilized to prepare
stock film of various positions of the character includ-
ing the position of the mouth which might include the
seven basic positions forming normal words. Such posi-
tions as well as those of legs and arms can be prepared
on stock film and introduced at key points, the conver-
sion of the optical images into electronic images allow-
ing substantial latitude in producing a desired compos-
ite picture with a minimum of any necessity for creating
new art work.

An example of the foregoing is shown in FIGS. 4 and
5 wherein a system for inserting lip movements is illus-
trated.

More particularly, with reference to FIG. 4 there may
be provided a foreground film scene 58 similar to the
foreground film 15 of FIG. 2. In this scene, the fore-
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ground figure 59 is again formed of a two color combi-
nation against a back screen 60 of a uniform third
color. However, it will be noted that the face portion
below the nose of the character 59 is blank as indicated
at 61. Essentially, this blank area may be filled in by su-
perposition of video signals representing lip movements
at a point P having co-ordinates given as X, Y,.

Referring specifically to FIG. 5, there is shown the
system of FIG. 3 with the additional equipment neces-
sary to insert lip movements. Thus, the large block 62
represents the foreground and background circuits of
FIG. 3 and the large block 63 represents the control
panel, monitor and camera structures of FIG. 3 receiv-
ing signals from the output means and special effects
block 50.

The additions to the circuit of FIG. 3 are shown in
FIG. 5 at 64 which constitutes a means for combining
an additional lip position video signal to the foreground
signals fed into the output means 50. Still referring to
FIG. 5, these additional video signals may be provided
by scanning a stock film incorporating various lip posi-
tions to simulate the seven basic positions assumed by
the lips in forming words. This film is scanned with a
light beam in exact synchronism with the light source
22 and for simplicity it is shown as being derived from
the light source 22 by making the mirror 25 of FIG. 3
a beam splitter 25’ thereby passing the scan pattern to
a mirror 65. A separate light scanning means could be
provided suitably synchronized to the light scanner 22
if desired.

As shown, the scanning light passes through an opti-
cal system 66 and then through a selected film frame67
depicting a desired lip position. The light pattern is de-
tected by a photo-detector 68, the resulting signals
being amplified by an amplifier 69 and passed through
a line 70 to the lip signal circuit block 64 for addition
to the foreground signals prior to being fed into the out-
put means 50. The combining of the lip signals on the
line 70 with the foreground signals could take place
within the block 50 but is shown separated out for ren-
dering the description more clear.

It is important that the lip signals on the line 70 be in-
troduced at the proper point in time that the raster light
scanning pattern is at the point P in the image of FIG.
4. Since the face portion is clear as shown at 61, there
is no need to remove the foreground signal at the time
of introduction of the lip signals. The lip signals them-
selves may correspond to black and white light or could
be colored signals if desired.

One simple means for introducing the lip signals at
the proper point in time is to adjust the position of the
film image of the lips in an X, Y co-ordinate position
so that it will be scanned by the light spot from the mir-
ror 65 at precisely the proper point in time for superpo-
sition on the blank facial area 61 of FIG. 4. This adjust-
ment of the image position can be accomplished by
moving the physical film itself or the projection optical
system 66 for the light scan, such adjustment being in-
dicated by the block 71. As schematically shown at 72
below the block 71, the lip images are positioned at the
co-ordinate X,,Y, corresponding to the point P on the
image of FIG. 4,

It will be evident that the present invention thus pro-
vides a vastly improved method and apparatus for mak-
ing animated pictures wherein the long hours of labor
associated with prior art systems can be substantially
reduced.
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What is claimed is:

1. A method of making animated pictures comprising
the steps of:

a. preparing foreground films of characters and the

like in a two-color combination against a screen of
a uniform third color to provide a foreground film
library of foreground film stock of typical move-
ments of the characters;

b. preparing background films of typical background
scenes to provide a background film library of typi-
cal backgrounds;

c. scanning selected foreground and background
films simultaneously with a moving light source;

d. separating the scanning light passing through each
film into three separate colors;

e. photo-detecting the colors to convert them into
three electronic signals respectively for the three
colors associated with each film so that there are
provided a first set of three electronic signals de-
rived from the foreground film and a second set of
three electronic signals derived from the back-
ground film;
passing only the second set of signals from an out-
put in response to the presence of a signal corre-
sponding to said uniform third color in said first set
of signals and terminating the passing of said sec-
ond set of signals and passing only the first set of
signals from said output in response to the absence
of said signal corresponding to said uniform third
color in said first set of signals,
providing stock film images depicting various given
positions of a person’s lips;

. Scanning a selected lip film image showing a given
lip position in synchronism with said moving light
source;

. photo-detecting the light information from the
scanning of said selected lip film image to provide
a video lip signal;

j. adding said lip signal to said first set of electronic
signals corresponding to scenes on the foreground
film strip;

k. controlling the relative positions of the selected lip
film image relative to the scanning light so that said
lip signal will be generated at a point in time to su-
perimpose the same over a foreground character’s
face at the normal location of the mouth;

1. displaying the signals from said output on a televi-
sion screen; and

m. photographing the pictures displayed on said tele-
vision screen to provide a composite film combin-
ing the lip film image with scenes on the selected
foreground and background films.

2. The method of claim 1, including the step of moni-
toring said composite film and electronically control-
ling the relative size, intensity, contrast and focus of the
first and second set of signals to thereby enable adjust-
ment of the foreground and background scenes so that
the composite picture displayed may be appropriately
adjusted to provide desired effects prior to final photo-
graphing of the same.

3. The method of claim 2, in which said foreground
film stock includes characters that are stationary, mov-
ing from left to right, right to left, and forward and
backward.

4. The method of claim 3, in which said foreground
film stock includes different arm and leg positions so
that movements of the arms and legs may be repro-
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duced in the foreground character when making said
composite film.

5. An animating apparatus for making animated pic-
tures on film including, in combination:

a. a plurality of different foreground film strips show-

ing typical movements of foreground characters in
a two-color depiction against a screen of a uniform
third color;

b. A plurality of different background film strips
showing typical backgrounds;

c. light scanning means;

d. first and second projection means for simulta-
neously positioning selected foreground and back-
ground film strips for scanning by said light scan-
ning means;

e. first and second sets of color filter and photo-
detecting means receiving respectively light infor-
mation from the scanning of said first and second
film strips to convert the light information into sets
of three video signals corresponding to three differ-
ent colors so that there results a first set of video
signals corresponding to scenes on the foreground
film strip and a second set of three video signals
corresponding to scenes on the background film
strip;

f. an output means receiving the first and second sets
of video signals;

g. switch means responsive to the presence of the
video signal in said first set corresponding to said
uniform third color to pass said second set of video
signals from said output means, and responsive to
the absence of said one video signal to block said
second set of video signals from said output means;

h. stock film means depicting various given positions
of a person’s lips;

i. means synchronized with said light scanning means
for scanning a selected lip film image showing a
given lip position;

j- photo-detecting means receiving light information
from the scanning of said selected lip film image to
provide a video lip signal;

k. a lip signal circuit connected to receive said lip sig-
nal and add it to said first set of video signals corre-
sponding to scenes on the foreground film strip;

1. means for controlling the relative positions of the
selected lip image relative to the scanning light so
that said lip signal will be generated at a point in
time to superimpose the same over a foreground
character’s face at the normal location of the
mouth;

m. video display means connected to said output to
optically convert the output signals to a composite
picture showing the foreground characters in the
selected foreground film strip against the back-
ground scene on the selected background film
strip; and

n. camera means positioned to photograph said com-
posite picture to provide a composite film from
which duplicates may be made.

6. An apparatus according to claim 5, including
means for electronically controlling said first and sec-
ond sets of video signals to vary and adjust the relative
size, intensity, contrast and focus of the composite pic-
ture displayed by said video display means.

7. An apparatus according to claim 6, in which the
typical movements of said characters include arm and

leg, movements.
* * * * *



