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Plaintiff PixFusion LLC, by their attorneys, Day Pitney LLP, files this Complaint

and Jury Demand against Defendant JibJab Media, Inc., and states as follows:



PARTIES
1. Plaintiff PixFusion LLC (“PixFusion”) is a limited liability company
organized and existing under the laws of the State of Delaware, having its principal place of
bus;iness at 390 Park Avenue South, 3rd Floor, New York, NY 10016.
2. Defendant JibJab Media, Inc. (*JibJab™} is a California corporation, having
its principal place of business at 228 Main Street, Suite 4, Venice, California 90291-5202.

JURISDICTION AND VENUE

3. This is an action for patent infringement arising under the Acts of Congress
relating to patents, including Sections 101 et seq. of Title 35 of the United States Code.

4, This Court has subject matter jurisdiction over this action under
Sections 1331 and 1338(a) of Title 28 of the United States Code.

5. This Court has personal jurisdiction over Defendant JibJab by virtue of,
among other things, Defendant’s offer for sale of the infringing products in the Southern District
of New York.

6. Venue is proper in the Southern Dustrict of New York pursuant to
Sections 1391(b) and (d) of Title 28 of the United States Code.

FACTUAL BACKGROUND

Plaintiff PixFusion’s Products and Services

7. PixFusion is known as an innovator in the personalized media field.

8.  PixFusion manufactures and produces high quality, customized media
products.

9. For example, PixFusion, under its Kideo brand, manufactures and produces
personalized media productions for children using licensed characters such as Spider-Man, Dora

the Explorer, Barney, Arthur, Care Bears and Baby Genius.
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10. PixFusion has sold over 500,000 of its Kideo personalized media
productions.

11.  PixFusion also develops and provides promotional media products.

12.  PixFusion distributes its personalized media products and services
throughout the United States and around the world.

Plaintiff PixFusion’s Technology and Patents

13, PixFusion has developed proprictary software and technology to
manufacture and produce its media products and services.

14, PixFusion also owns patents that embody the fruits of its innovations.

15. One such patent is United States Patent Number 6,351,265 (“the ‘265
Patent™), which is entitled “Method and Apparatus For Producing an Electronic Image” and has
an issue date of February 26, 2002, attached hereto as Exhibit A.

16. Another such patent is United States Patent Number 5,623,587 (“the ‘587
patent”), which is entitled “Method and Apparatus For Producing an Electronic Image” and has
an issue date of April 22, 1992, attached hereto as Exhibit B.

17.  PixFusion is the current assignee of the ‘265 and ‘587 Patents.

18. PixFusion has licensed to third parties its proprietary intellectual property
platform, including the ‘265 and ‘387 patents, for uses in consumer products, television and
promotional applications.

Defendant JibJab’s Infringement

19. JibJab operates a web site that has several pages and that has the following

main address: http://www.jibjab.com/ (“Website”).



20. On the Website, JibJab offers for use and/or for sale personalized
“Sendables Starring You!” movies.

21.  To create a personalized movie, a Website user selects a movie.

22. A Website user navigates the Website to upload a photograph.

23. A Website user uses tools on the Website to, inter alia, outline a head in the
photograph and to identify the location of the mouth.

24.  The Website cuts the head out of the photo and prepares the head for use in
a movie.

25. The Website user confirms use of the head in a movie and the Website
loads the head into a movie.

26. Once the Website produces the movie, the Website user may forward via
email to another user a link to the movie on the Website.

27. In some cases, the Website user will have to pay to forward via email the
movie.

28. Upon information and belief, JibJab makes, uses and offers for use
personalized movies that infringe the 265 Patent and may infringe the ‘587 Patent.

COUNT 1
(Infringement of the ‘265 Patent)

29. PixFusion repeats and re-alleges Paragraphs 1-25 as if fully set forth herein.
30. JibJab has infringed, and will continue to infringe the ‘265 Patent in
violation of Section 271 of Title 35 of the United States Code by making, using, selling and or
offering to sell the inventions claimed in the ‘265 Patent, and/or inducing or contributing to such
infringement by others, in the Southern District of New York and without the consent of

PixFusion.



31.  Unless enjoined by the Court, JibJab will continue its alleged infringement
of the ‘265 Patent.
32.  As a direct and proximate result of JibJab’s alleged infringing conduct,
PixFusion has suffered, and will continue to suffer, irreparable harm, for which they have no
adequate remedy at law.
33. Unless this Court enjoins JibJab’s alleged infringing conduct, PixFusion
will continue to be irreparably harmed by JibJab’s infringement of the ‘265 Patent.
34. As a direct and proximate result of JibJab’s alleged infringing conduct,
PixFusion has suffered, and will continue to suffer, damages.
35. Unless this Court enjoins JibJab’s alleged infringing conduct, PixFusion
will continue to suffer damages by JibJab’s infringement of the ‘265 Patent.
36. JibJab had actual notice its personalized media products infringed the
‘265 Patent, in response to which, JibJab did not cease its alleged infringement of the ‘265 Patent
_in wanton disregard of PixFusion’s rights thereunder.
37. As a direct and proximate result of JibJab’ conduct, JibJab’s alleged
infringement of the 265 Patent has been willful and deliberate.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff PixFusion prays for the following relief:

A A declaration that JibJab has infringed, contributorily infringed and/or
induced the infringement of one or more of the claims of the ‘265 Patent;

B. A declaration that JibJab has willfully infringed the ‘265 Patent;

C. An injunction permanently restraining and enjoining JibJab (and its

officers, directors, employees, agents, servants, successors, assigns, and any and all persons in



privy or in concert with it, directly or indirectly} from infringing any of the claims of the
‘265 Patent in any manner;

D. Damages adequate to compensate PixFusion for injuries sustained as a
result of JibJab’s infringement of the ‘265 Patent, but in no event less than a reasonable royalty,

together with interest thereon;

E. Enhanced damages as a result of JibJab’s willful infringement of the ‘265
Patent;

F. A declaration that this case is exceptional,

G. An assessment and award of interest, costs, and attorneys fees against
JibJab; and

H. For such other and further relief as the Court deems just and proper.



JURY DEMAND

Pursuant to Rule 38(b) of the Federal Rules of Civil Procedure, Plaintiff

PixFusion respectfully requests a jury trial on all issues so triable.

DATED: February 5, 2008
Day Pitney LLP
Attorneys for Plaintiff
PixFusion LLC
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By: - o ! 7 Z dﬂ%“

Marc A. Lieberstein (ML 7116)
John L. Dauer, Jr. (ID 1763)
T. David Bomzer (TB 7499)
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METHOD AND APPARATUS FOR
PRODUCING AN ELECTRONIC IMAGE

REFERENCE TO RELATED APPLICATIONS

The present application is a continvation of U.S. patent
application Ser. No. 08/840,486 filed Apr. 21, 1997, now
abandoned which is a Conlinuation-in-part of 08/489,564,
filed Jun. 12, 1995, now U.S. Pat. No. 5,623,587 cach of
which is expressly incorporaled herein by reference.

BACKGROUND CF THE INVENTION

The present invention relates to a melhed and apparatus
for producing an image of a head, comespanding 10 a body
image from another source, so thal a resulling composite
image has a nalural orientation and size.

In the following description, the term “head™ is intended
to include not only the head of a human being with its hair
(however long) face, ears, etc., but also any and all appur-
tenant accessories such as a hat, glasses, hair adornments,
jewelry (carrings, etc.) and the like. The lerm “body” as it is
used herein, is intended to include the bedy of a human
being, animal, fish, etc., (either real or fictional) including
not only the 1orse, arms, legs, tail, fins, e1c., bul also any and
ail appurtenant clolhing, shoes, jeweiry, and the like. The

“hady” may also be another environment in which an image

of a head is appropriate, such as a window, lelevision screen
or portal. The image of the head andfor body may be
obtained from a “real” head or body, respectively, cither
pholographically or by ¢lectronic image scanning, or from
an artistic or compuier generated readering thereof

It is known to produce pictures of human subjects with the
head of one human being superimposed upon the body of
another buman beiog, animal, fish, etc. This superposition is
normally accomplished “mechanically” by culting around
the outline of the bead of a person shown in a first photo-
graph and applying this head, in the proper position and
orientation, 1o a body in a second photograph. The resulting
“mechapical” is thereafter photographed and/or scanned
electronically to produce a third photograph or electronic
image. Electronic implementation of this process is also
konown, where the head is clectronically traced and super-
imposed.

This superposition process is time conseming aod
requires that the bead and bedy in the first and second
photographs, respectively, be adjusted in scale photographi-
cally; that is, that eilher the first or second photograph be
enlarged or reduced so that the head and body are of the
same relative size.

Consequently, this supcrposition process is only rarely
used, and when vsed il is limiled 1o sitwations where the cost
of the process is small compared 10 the cost of the overall
desired product.

It is also known to scan photographs elecironically, which
may bc used to producc customized portraits on sclf-
adhesive paper labels. 1t is also known to print a plurality of
portrait photographs in a variely of sizes on photographic
paper.

SUMMARY OF THE INVENTION

I1 is a principal object of the present invention to provide
a mclhod and apparatus for producing an output image
including a size-normalized image of a digital image of an
object. The object is penerally an anatomical portion of a
subject, such as a human or animal.

It is also an object according to the present invention to
provide a method of producing an cleclronic image of a
human subject, said method comprising the steps of:
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(a) providiog an clectronic representation of an image of
a head of said subjecy;

{b) providing an image containing a body corresponding
to said head;

(c) producing a set of digilal represeatations defining an
actual size of said head in said clectronic representa-
tion;

(d) providing a sel of digital representations defining a
desired size of said head corresponding lo said body;

() processing said electronic representation of said image
of said head in dependence upon the size information
defined by said actual size and said desired size,
represcating said head scaled to said desired size; and

(£) outputling said processed cleclronic representation as
an image of said head scaled 1o said desired size.

Advantageously, the method includes the funther step of

superimposing said outputted clectronic representation of
said head scaled to said desired size on said body. The image
of the head may be, for example, a photograph, elecironic
still image, video image or a series of pholographs. Non-
clectronic image media may be scanned or otherwise digi-
tized for input. The head may be an artislic rendering, or a
synthesized or actual image of a head. Likewise, the image
conlaining the body may be an artistic rendering, or a
synthesized or actual image of the body. The head and body
images need not be of the same type, and advantageously, a
processing step may be performed to modify either the head
image, body image, or both, to increase a malching beiween
the two. The images are preferably in natural colors;
however, monochrome images, false colors, discrete color
space images, cartoon images and the like may also be
employed.

According 10 another object of the invention, the head has

a reference vector and said body has a reference vector,
wherein the head and body are combined to obtain a
predetermined relationship of the reference vectors of said
head and said body. These vectors may be a point; origin and
magnitude; origin, magnitude and odentation, or include
ather information, and the vector space for the head necd not
be idenlical 10 the vector space for the body. Therefore, the
combining step may include a processing of one image
portion to correspond o another image portion. Likewise,
the veclor spacc may also include a set of varying or
incrementally varying images, wherein the processing
includes the step of selecting one of the images or synthe-
sizing a mew image from the set of images. For exampie, Lhe
image of the head may include a plurality of head images
incremenially varying im rotalion about a vertical axis,
wherein the vector matching comprises selection of the head
image having an appropriate angle For the body image.

Io one embodiment, the reference point on the head is on

the chin.

According to a still further object of the invention, the

method may further include the sleps of:

(g} providing a second image containing a second body
corresponding 10 said head,

{h) providing a second set of digital representations
defining a second desired size of said head correspand-
ing 10 said body of said second image;

(i) processing said elecironic representation of said image
of said head in dependence upen the size information
defined by said actual size and said second desired size,
representing said head scaled to said second desired
size; and

(j) outputting said processed ¢lectronic representation as
an fmage of said head scaled to said second desired
size.
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It is a further object of the present invention to produce a
reproduction of the combined image on a recording medium,
which may be a printing medium or an electronic storage
medivm,

In order 1o facilitate alignment of the head and bedy, and
relax the necessary tolerances for an aesthetically pleasing
result, a collar may be provided on the body immediately
adjacent 1o a location of said superimposed head.
Alternately, a neck portion may be provided oo the head,
with a reference point on the neck. A soft pink border may
be provided around the head.

According to a still further object of the invention, the
images may be associated with audio information, such as
spoken words. These words may include, for example, the
name of the person whose head is included in the image.

According 10 another object of the invention, a plurality
of desired head sizes are provided, and a plurality of heads
are each processed aod scaled 10 a differenl given size, and
then the plurality of scaled heads are output.

It is also an object of the invention o provide aethod of
producing a composite electronic image of a subject com-
prising the steps of:

(a) obtaining first image information relating to a first

anatomical portion of a subject and producing a set of
first representations of the first image;

(b} producing a set of size representations associated with
the first image information defining a size of the first
anatomical portion;

(c) providing # normalized size parameler,

(d) converting 1he set of first representations of the first
image into a set of second representations, in depen-
dence upon the normalized size paramelee, the set of
second representations defining the first anatomical
portion scaled to the desired size; and

(e) outpuiting the second represcotations as image data.

The metbhod may further comprise the steps of providing

a plurality of desired anatomical portion sizes, and conven-
ing a pluratity of anatomical portions, ¢ach of said anatomi-
cal portions being scaled to a different given size; and
outputling said plurality of scale anatomical portions.

Another object of the inventicn is to provide a method of

praviding normalized images, compnsing the steps of:

(a) receiving an clectronic representation of an image
including a head,

{b) extracting the head from the image;

(c) determining a size of the head;

(d) rescaling the head to a plurality of desired sizes; and

(¢) outputting the plurality of rescaled beads as printed
images on a medium.

A further object of the invention is 10 provide a method of

providing a normalized image, comprising:

{(a) receiving an electronic representation of an image;

(b) extracting an object from the image;

(c) determining a size of the objeet;

(d) rescaling the object 10 a desired size;

(e) electronically outputting an image of the object onto a
plastic sheet baving self-adhesion propenties substan-
tially without adhesive; and

(f) separating a portion of the plastic sheet having the
output image of the object from a remainder of the
sheet. The plastic sheet may be dic-cut prior to forming
the image thereon.

[n 2 preferred emboediment, the output includes a series of

porirail images including an image of a head extracted from
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its native background in a digital image of a subject, scaled
to al least {wo sizes, which are then printed on a recording
medium, such as paper, die-cut labels, plastic film, or the
like. For example, the printed images may Lhen be separated
from the remainder of the recording medium, and then be
superimposed upon a printed page having the body of
another subject, which may be a person, animal, fish, etc.

It is a further object of the present ipvention 1o provide a
method and apparatus for producing an image of the above-
noted 1ype which is subslantially less time consuming and
less costly than (he superposition process known herelofore.

These objects, as well as further objects which will
become apparent from the discussion that follows, are
achieved, in accordance with the present invention, by a
method, and by apparatus for carrying oul a method, which
comprises the steps of:

(a) obtaining firsl image information relating lo a an
anatomical portion of a subject and producing a set of
first representations of the first image;

{h) producing a set of second representalions assoctated
with the first image information defining a size of the
anatomical portion of the first image information;

(<) electronically separating the anatomical portion of the
fiest image information from a remainder of the first
image information;

(¢) optionally processing lhe analomical portion image
information alter an appearance of the analomical
portion, based on a predetermined criteria;

(d) processing the anatomical portien image information
1o normalize a size of the anatomical portion according
to a predetermined size criteria; and

(¢} cutputting the size-normalized image of the analomi-
cal portion.

In a preferred embadiment, the image is scaled 10 a
plurality of different sizes. The plurality of images may then
be output 10 a single sheet, for example a1 predetermined
locations.

The sheet is preferably a die-cut sheet of self-adhesive
tabels, such thal the normalized size images are printed
within the confines of a die-cut sticker, which may, for
example, be ptaced on a shect in a pre-printed book or
pamphlet by an end-user.

The sheet may also be a “sticky” plaslic sheet, e.p.,
polyvinyl chloride, used m such products as the known
Colorforms®, which tend to adhere o itself or other surfaces
withoul an adhesive, and can thus be reposilioned or
removed.

Alternately, (the images may be printed directly on a sheet
having images of corresponding anatomical portions, so that
the printed anatomical portion physiologically jeins the
preprinied physiological portion. lo this case, the printed
anatomical portions may be of the same size, although the
posilioning will generally vary oo differing printed sheets.

The optional processing of the anatomical portion may
add or alter characteristics based on a morphing, tweening,
carloonization, colorization, recolorization, shading,
shadowing, syolhetic orientation alieration, or other image
processiog operation. Various structures may also be
appended, prafled or merged onto the anatomical portion,
for example lo provide various animal features. For
example, dislinctive ears, nose, hair or the like may be
provided in the printed image.

The printed image may also bave an assuciated code
indicative of a corresponding image for placement of the
body part. This code may be a word, number, color code or
other indicia.
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In another embodiment, the body pant images may be
interchangeable for placement with a range of differem
backgrouad images, ip the manner of the known “Mad
Libs”, allowing humerous combinaticns of foreground and
background images. In this case, the various analomical
body part images may be of the same size yel differ in other
additions or characlerisiics, as discussed above.

In another embodiment of the invention, the image of the
anatomical portion may be merged with a video stream,
wherein the location and scaling of the anatomical portion 15
selected or controlled so that the anatomical portion corre-
sponds to and follows structures in the video stream. b this
case, the video stream may be either a predetermined
sequence, allowing tbe desired locations aad scalings 1o be

predetermined, or interactive, in which case the merging 1

process in real time receives the location and/or scaling dala
corresponding to the video stream, and this data is employed
to control the superposilion process.

In the preferred cmbodiment according o the present
invention, the anatomical portion is a head and the corse-
sponding anatomical portion ts a bady, preferably derived
from different subjects, i.e., the body is not the body of the
subject from which the head is derived. However, it is also
possible to merge the body and head ol the same subject
according lo the present invention.

The anatomical image information is generally ohtained
either through an electronic camera or from scanning ene or
more stilt picures. However, no particoiar type of image
source is required. The corresponding anatomical image, as
stated above, may be a preprinted page, still image, or video
strearn. The cosresponding anatomical image may also be an
clectronic representation of a still or moving image, which
allows the composile image o be vutput electronically as a
still or anumated image.

The system according 1o the present invention may be
employed to generate a customized video game, wherein an
image of a hcad of a person, ¢.g., the player, is employed as
a “sprite” or translatable icon, within the video output. In
accordance with the present invention, the scaling of the
image may be controlled, as well as the application of
special effects, which may be varied during the course of the
video game.

In order to obtain the image of the anatomical portion, a
user’s Jocal computer or computerized device may be pro-
vided wilh computer software lo extract the anatomical
partion, or this functionality provided at a central service
bureau, While printed sheets and electronic storage media
may be physically transported between a service bureau and
the end user, advantageously, this image information is
communicated electronically, through a direet dial-up link or
through a computer network, such as the Internet.

Typically, the corresponding apatomical portion com-
prises an animated 1mage or image sequence, a videotape, a
series of still scenes, or a computer generated backgrouad.
The corresponding anatomical portion image preferably has
an analomical adjoining part which allows normal appearing
placement of the analomical part of the first image, or
includes a buffer zone which obscures misalipnment or other
visual antifacts from the merging process.

The positioning information preferably comprises a single
puint, and the size information preferably comprises a single
dimension. The image of the anatomical portion, in such a
case, is presumed 1o have a predetermined orientation. The
corresponding analomical portion image is therefore one in
which the desired oricniation matches that of the anatomical
portion image. Howcver, the positioning information may
also include a vecter defining one or more additional degrees
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of freedom, the analomical portion image information com-
prising information relating to a three or four dimensional
representation of the anatomical portion. Thus, the
arienlation, positioning, scaling, movement, or other char-
acteristics of the anatomical portion may be controlled for a
desired composite image. Generally, the purpose. of the
composile image formation is to cusiomize a generic back-
ground image. Thus, the present invention allows the pro-
duction of cusiomized books, video tapes, video games,
instructional or educational presentations, and the like.

The preparation for producing an output image may be a
simple discrele superimposition of the anatomical portion
image wilth the corresponding analomical portion image
information, or a more complex process. In a more complex
process, the analomical portion image may interact with
represeatations of the corresponding anatomical portion
image, so that higher order matching may be obitained for a
smooth transition. For example, if the analomical imape
portion is a head, and the comesponding anatomical image
portion is a neck and torso, the base of the head may be
“marphed” so hat the oudine of the superposed image (s
smooth. Likewise, colors may be allered or gradiented so
that the hue and brightness have a smooth trapsition or
match. Other types of higher order transition matching may
also be effected.

Where the image is 10 be printed on a sheet, the charac-
leristics of the corresponding anatomical portion image are
generally known, and the printed image is scaled according
to the known characteristics of Lhe commesponding anatomical
portion image. The scaled images are also positioned so as
10 be printed within predetermined confines of the sheet,
such as within dic cut portions.

lo vne embodiment, a dye sublimalion prinler is
cmployed to print an image on a plastic sheet, which is then
die cut around the images according o0 a predetermined
pattern. The plastic sheet has adherence characteristics
which allow it to adhere 10, be repositioned and removed
from other objects, such as plastic ar plastic shects, glass,
smaath melal, or other surfaces. The printing process causes
the image 1o diffuse inlo the plastic sheet, forming a per-
manent and durable image. The image may also be formed
by ink-jet printing (using an ink which is compatible with
the recording medium}, thermal transfer printing or laser-
type (toner particle) printing.

In the case of video image streams, the resulting image is
preferably output to a videe recording device apd/or dis-
played on a video monitor.

In a video stream embodiment of the invention, asdio
information may be included within the process, with a
customized portion associated with the anatomical portion
image, which is in this case a foreground image, and a stock
portion associated with the corresponding anatomical por-
tion image, which is in this casc a background image. In this
way, the audic portion may be customized wilh relatively
few insertions. A set of audio representations associated with
the background image is used to determine the timing and
optionally characieristics of information from the fore-
ground image-associated audio information in a resulling
soundtrack created by merging both streams of audio infor-
mation.

The audio information associated with the foreground
image may be, eg., a name, spoken in various intonations,
associaled with the customized image information. The
audio information associated with the background image
may be, e.g., a story associated with a sequence of back-
ground images (regardless of the forcground image), with
the set of audio identifiers relating 1o the timing and into-
nation of the name 1o be inserted in the soundtrack.
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For a full understanding of the present invention, refer-
ence should now be made 1o the following detailed descrip-
tion of the preferred embodiments of the invention as
illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 1 is a diagram showing one frame of an image in
which a boy’'s head is superimposed upon a hand-drawn
boy's body;

F1G. 2 is a perspeclive view showing how the head of a
buman subject, in various angular positions, which s elec-
teonically scanned 10 produce a plurality of electronic
1mages,

FIG. 3 is a block diagram of an clecironic system
empleyed, according o the present invention, 0 produce
electronic images of the type shown in FIG. 1;

FIGS. 4q and 44 are image frames containing Lhe head of
a buman subject in front and side views, respectively, as may
be obtained with the apparatus of FIG. 2;

FIGS. 5a and 56 depict image frames in which the head
of a human subject has been enlarged and redueed in scale,
respectively;

FIG. & depicts an image frame containing the body of a
human subject, without a head;

F1G. 7 depicts an image frame to which the head of a
human subject has been superimposed upon the body shown
in FIG. 6

FIG. 8 v a represenfalive diagram of a voiee recording 3

showing how the name of a person is inserted into a line of
text;

FIG. % is a block diagram of the an electronic system,
according ‘e the invention, for inserting the name of a person
in a voice recording;

F1G. 10 is a flow chart of a computer program for
implementing the electronic image producing process in the
apparatus of FIG. 3,

FIG. 1! is a flow chart of a computer program for
implementing the audio recording process in the apparatus
of FIG. 9;

FIG. 12 including ¥F1GS. 12A-12E is a graphical flow
chart depicting the transformations according W Lhe present
invention;

F1G. 13 including FIGS. 13A—13A depicts images hav-
ing differing positioning;

FIG. 14 is a scmi-schemalic view of an apparatus for
oblaining customization information;

FIG. 15 is a block diagram of an embodiment according
to the presentl invention;

F1G. 16 including FIGS. 16A-16E is a top view of a dic
cut sheet having printed bead poriions of an individual
scales in various sizes; and.

FIGS. 17 and 17A-17B are a flow chart and examples
showing a method ol forming images in accordance with the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

‘The preferred embodiments of the present invention will
now be described with reference to FIGS. 1-17. Identical
elements in the various figures are designated with the same
reference numerals.

FIG. 1 tllustrates a typical clcetronically displayed image
frame wherein the head 10 of a male child is superimposed
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upon a hand-drawn body 12. As may be seen, the head and
body are in the proper relative proportions and the head is
disposed upon the body al the proper location. This is the
tvpe of composile image resulls from the method and
apparatus according to the present ipventicn. In some
embodiments, this composile is aulomatically produced,
while in others, a person manually forms the composite
image.

FIG. 2 iliustrales how the head of a human subjec! can be
scanned by an ¢lectronic scaoner to form siored images. In
this case, a video camera 14 is arranged to view the head 16
of the human subject. This human subject stands on a
platform §8 which is rotated aboul a vertical axis 20. In this
way, a plurality of video frames are obtained, cach contain-
ing the image of the head 16 in a different angular position,
These video [rames are stored on a video casselle recorder
(VCR) 24. The stored video frames may be thereafter
digitized, in an analog-to-digital converter, to provide digiial
represeatations of each frame.

Alternaltively, the video frames comtaining the image of a
human head can be obtained from a photegraph of the
human subjecl. For example, ¢ Hewlelt-Packard Scanlu®
scanner may be employed 1o clectronically scan a photo-
graph and produce digital representations defining an image
frame. Perspective views af the subject may be artificially
generated from one or more views of the subject, by
processing the clectronically stored image based on a model
of a human subject’s head.

I order to provide special elfects, the stored image may
he “morphed” with another image for display. The process
of “morphing” involves interpolaling belween two corre-
sponding images, with preservation of comtinuity between
corresponding features, i.c., edges, eyes, nose, mouth, neck,
hair, ctc, This allows, for cxample, a more natural placement
and posture of a human head en an animal or other type
body, and assists in animating the human head according lo
a predetermined choreography.

EXAMPLE |

FI1G. 3 illustrales a first apparalus employed for tmple-
menting the image-making method according to the inven-
tion. As is shown there, the system comprises an analog-to-
digital converter 22 which can receive video image frames
from the video cassette recorder 24 or digitizes images in a
fiat bed scanner 26. The flat bed scanner 26, which may, for
example, be a Hewletl Packard ScanJet® or Sony flat bed
seanner, ¢lectronically scans an image, e.g., 82x11 inch hand
drawn art work or an 8x10 inch photograph.

The digital representations of each image frame arc
supplied to a digital image frame store 28 which, in turn, is
addressable by an IBM compatible 80486DX2/66 personal
computer (PC) workstation 30. Of course, Intel Pentium®,
Apple Power PC, or other processors are known which may
be employed [or image processing. Allemately, less general
purpose sysiems may be used, such as Nel PCs, Web TVs,
video game consoles, sel-top boxes, and the like may be
employed. In the case of a general purpose compuiler, the
frame slore is preferably an IBM rewritable oplical disk,
allhough a magnetic disk, RAM or other type of memory
may be used 1o store the image frames. The PC workstation
30is provided with a video adapter, such as is available from
Targa Systems, lnc. of East Berlin, Connecticut, USA, under
model name “True Vision Targa Plus 64 Board” for display-
ing television images on the workstation CRT screen 36
from digital representations of such images.

In onc cmbodiment, the backgrourd images are stored as
MPEG-1 or MPEG-2 files, which are stored in compressed
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format and presented as necessary. The foreground image in
this case may be merped afler decompression, or merged in
compressed formal and subsequently decompressed. When
merged tn compressed formal, the positioniog of the fore-
ground image is controlled by way of a motion compensa-
tion vector, Likewise, i1l is also possible to scale the fore-
ground image using high level MPEG constructs, although
it is preferred that the base scaling for a scene be performed
on an uncompressed image, prior to compression. By using
molion compensalion vectors, it 15 possible to oblain
smooth, frame-by-frame movements of the foreground
image over the background image. By providing the com-
posite image as a compressed standard format image, stan-
dard video oulput devices which natively support the com-
pressed formatl may be used, allowing efficient storage and
distribution of the dala.

The image frames composed by the PC workstation 30 are
supplied in digital form to a digital-to-analog converier 32
which, in turn, passes the analog signal to a VCR 34 or other
video recording device.

In this embodiment, the PC workstation 30 operates with
two applications programis namely, AVS 4000 and AVS
5000, which are also avatlable from Targa Systems, Inc.
These programs, which implement the method according to
the present invention for automatically superemposing the
head ol a human subject on a body comlained in an image
frame, is described in detail in Example 2.

EXAMPLE 2

As shown in FIGS. de and 4b, the image of a human head
is initially electronically scanoed and then digitized, and a
set of first digital representations defining a first image frame
are stored in the frame store 28. The operatar of the PC
workstation 30 next displays the image of the head 16 on the
workstation CRT screen 36 and sclects a suitable frame size
40 for the image. [n addition, the workstalion operator
selects a reference point on the first image frame 40 which
indicates the location of the head with respect to Ihe frame.
This reference point is preferably a central point at the
bottorn of the chin, in the case of a full-face view, and a
central point al the top of the neck in the case of a side view.
These reference poinls are shown as points 42 and 44,
respectively, in FIGS. 4a and 45

As a next slep, the workstation operator causes the
workstation 1o scale the image of the bead, and produce aod
store digilal representations of the head in a plurality of
sizes, as shown in FIGS. 54 and Sb. Digital representations
associaled with each stored frame also define (1) the location
of the reference point 42, indicating the location of 1he head
on this frame, and (2) the size of the head in this first frame.

EXAMPLE 3

The scanaed, exiracted and scaled image of the head may
then be merged with an image of a body.

Digital representations of a picture containing the bady of
the human subject are scanned, e.g., by the flatbed scanner
26, and entered into the frame store 28. The image frame
containing this body is also displayed on the CRT display by
the operator of the PC worksiation. By observing the image,
the operator produces a set of digital representations asso-
ciated with this image frame defining (1) a reference point
46 on the frame 44 specifying the desired location of the
head on this frame, (2) the desired size of the head on this
frame 44.

Thercafter, the operator superimposces the image frame 40
containing the human head 16 in the desired size upon the
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image frame 44 with the reference poiat 42 superimposed
upon the refercnce point 46.

Finally, the superimposed images, so generaled, are
oulput, for example supplied 10 a digital-to-analog converter
which converts the image 10 a single framc in NTSC formal
which is then recorded on a2 VCR 34, or the image may be
printed on a sheel. -

EXAMPLE 4

FIGS. 8 and 9 ilustrate how a voice recording may be
generated to provide a custom tailored soundirack for a
video recording. In this example, digital representations of
the name af a human subject, “JASON", IS inserted o a
pre-recorded and digitized soundtrack.

FIG. 8 represents an excerpt from a magnetically recorded
soundtrack 50. Accordiag (o the present invention, the word
“JASON™ wilth the proper inlonalion, is inseried at the
beginning and end of pre-recorded semtences.

FIG. 9 is a block diagram showing an apparatus for
implementing the method. This system comprises 3 micro-
phone 52, analog-to-digital convener 54, a PC computer
workstation 56, a digital-to-analog converter 58 and the
VCR 34. The PC workstation 56 contains an IBM audio
capture and playback adapter with associated sollware.

The method of producing the voice recording of FIG. 8,
with the aid of the apparatus of FIG. 9, will now be
described.

[nitially, the text of the voice rccording, without the
nserted name, is spoken into the microphone 52, This lext
is recorded 1n digital form on the hard disk memory of the
PC workstation. Thereafter, the name of a human subject,
e.p. "JASON", is spoken into the micraphone 52 with three
different intonations: declaratory, exclamatory and inter-
rogatory. These sounds are also digitized and stered on the
waorkstation hard disk.

Prefecably, an catire library of names is so recorded on the
warkslation hard disk for later use. Of course, different
names may be synthesized by a computer system based on
the proounciation of the name and a voice synthesis algo-
rithm. The audio sound track may also be processed on an
Apple Macintosh compuler with sound capability.

When a video cassette recording is made, the text is
automatically read and supplied via the digital-to-analog
converter 58 to the VCR 34. Personal namcs, ¢.g.,
“JASON", with a proper intonation, are inserted in this text
on the fly. if the name is to be added at the end of a sentence,
digital representations thercof are added “flush left”, ie.,
wilh a variable length sound gap between the end of the
sentence and the beginning of the next sentence; if it is to be
inseried at the heginning of a sentence, the digital represen-
lations are added “flush rghl”, i.¢., wilh a variable length
pap before the name, so that the sentence will sound
“natural” in reproduction. The name may alsa be embedded
in the sentence, with variable length gaps at pauses within or
at the beginning and/er end of the sentence.

The audio may alse be recorded, for example, inlo a
sermiconductor storage device, such as in compressed digilal
formal in a electrically programmable read only memory
device, e.g., a known EPROM or EEPROM device, or in an
apalog format in an analog storage device, such as is
available from ISD. Thus, the audio may be provided in a
portable clectronic reproduction device o accompany a sct
of printed images.

EXAMPLE 5

As illustrated in FIG. 14, the video and audio “personal-
izalion processes”, respectively, according lo the invention
are carried out as follows:
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Video Personalization:

First, 2 photograph of a child (any size) which includes a
child's head—e.g., in full face view—is scanped using a
color video scanner. That digitized image is saved using the
Targa AVS 5000 software on a 486 PC workslation. (Block
60).

After being saved, the image ol the child's head is
digitally “cut-out” using a computer lablet and the tablet’s
pointing device. The cutling-out is accomplished by tracing
the edge of the child’s head with a light pink line. This shade
of pink has the ability to blend the edges of the child's head
with the background colors in other illustrations or scencs
(“background images™). (Block 62).

The cut-out head is saved after pink pixels are added to
the comers of the image (“foreground image™). These pixels
arc added because the beads arc ultimately justified agains
the background images according to the bottom lefi-hand
corner of the foreground image, and the pixels in the corner
prevent differently oriented and sized heads from being
autornatically positioned incorrectly relative 1o the position
of the illustrated body in the background image.

Next, using the PC workstation, the scanned-in head is
automatically scaled 10 up to 30 different sizes, from small
to large, each of which is saved as an individual foreground

image with a distinct name (F1, F2, F3, etc.) to produce a file 2

called “Faces”. The head is in some cases alse flipped
{mirror imaged) and/or rotated. (Block 64). Of course, with
sufficiently powerful computing hardware, these images
may be scaled “on-the-fiy”.

As a next step, using the PC workslation, the proper
foreground image {F1, F2, I3, c1c.) is retneved from the file
“Faces" and superimposed awtomatically upon the next
successive background image of a video story (ABCL,
ABC2, ABC3, etc) at its proper location. Thercafier, the

combined image is stored on a hard disk or direcily 10 a .

video storage device, such as a VCR.

The first namc of the person shown in the Faces file is
wriltcn out as text and this text is inseried in those back-
ground images {(ABCI, ABC2, ctc.) that include the child’s
name. {Block 66).

The presentation (“story™) is now recorded from the hard
drive of the PC workstation to a videotape {or other possible
media in the future). The story consists of a sequence of
video and audio elements (images, voice messages, music)
that are played in a predetermined order 1o create the story.
in that sequence, the background images with the supenim-
pused heads will appear in their predelermined places Lo
creale a personalized videotape. (Block 70).

Audio Personalization:

An audio file called “Names” is first produced, containing
digitized recordings of the vartous names spoken by a voice
artist. (Block 68). Of course, a computer synthesized voice
may be used, especially if it is tuned 10 sound buman.

When the presentation is created, the appropriate name is

inserted at the predetermined point in the story. The name is 5

“justified”, either right or left, so that it will be naturally
spoken in the conlext of the sentences in which it appears,
with no unwanted pause between the name and preceding or
subsequent words, or at other portions of the spundtrack, and

s0 thal the sbundtrack remains in synchronization with the s

video sequence. {(Biock 70).

F1G. 11 illustrates how the persenalized presentation is
created {Block 70) from the files of digital representaticns
containing the foreground images (“Faces™) 72, the back-
ground images (“ABC") 74, the voice file for “Names”
("N"} 76, the voice file for narrative ("ABCV™} 78 and the
music file (“ABCM™) 80. As explained above, the video
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presentalion is created by superimposing the correcl image
of a head (F1, F2, F3, etc.) on successive background images
ABCI, ABCZ, ABC3, cic.

‘The audio presentation is crealed by superimposing digi-
tal representations of the names N1, N2, N3, etc. over the
vaice file ABCV1, ABCV2, ABCV], elc. In addition. suc-
cessive digital representations from the music file ABCMI,
ABCM2, ABCM3, are supplied a1 proper intervals.

There resulis a presentation file 82 which is stored on the
bard disk and then “played” through the digilal-lo-analog
converter 10 2 VOR 1o produce a videotape. :

EXAMPLE 6

lo contrast 1o the sysiem descnibed above, an allernative
system is provided which allows the production to occur in
real time and be synthesized, sequenced and directly
recorded on a video tape 100 or other video recording
device.

Thus, sccording 1o this embodiment, a source background
video sequence may be provided on a master videolape, in
a video 1ape player 101. [n cach frame, a foreground image
is supplied from a library of images in memory 102, which
may include images varying in perspeciive, size, aclion
(c.g., mouth open, mouth closed, cyes open, eyes closed,
smiling, frowning, cte.), lighting, or other characleristics.
The image library may also be supplemented with synthe-
sized images, which are interpolated or extrapolated {rom
actual imapes.

The source background video sequence is coded with
SMPTE time codes 103, and may also have other associaled
information. For example, 2 close-captioned signal may be
included with the audio text, and information regarding the
optimum location and orientation of the image. The source
background video image 104 is fed 1o a 486 PC compuler
105 with a modified Television Laboratories Direclor Turbo
system video processor. This video processor allows Lhe
facial image to be scaled, otated and placed in real time on
the background video image. The sequence of foreground
images is determined by a predetermined program keyed to
the SMPTE time codes 103. Therefore, the processing of the
foreground image proceeds in sequence, through a series of
selections and transformations of the foreground image data.

The audio track 106 is processed by an Apple Macintosh
computer 107, Based on a preprogrammed sequence the
SMPTE time codes 103 from the background video
sequence conlrol the audio system. At selected chronologi-
cal locations within the audio sequence, the name of the
child is inserted, with the proper intonation and liming.
Based on the linguistic relationship of the inserted name,
which will have a variable duration, to the remainder of the
audio track, which will have a fixed timing, gaps may be
added or reduced to maintain the appropriate synchroniza-
tion. If close caption signals arc provided, thesc may be
updated with the child’s name as well.

The fixed audio track is preferably recorded on an audio
tape, separate from the source background video signal, with
onty the variable portion, i.e., the child’s name, provided by
the Apple Macintosh. Of course, the entire audio sequence,
including both the fixed and varable portions, may be
provided by the audio subsystem, separate from the video
source, especially where more complex variable portions are
provided, wherein the final production 1s provided based on
the SMPTE time codes, synchronizing the audio and video
in the layback process.

The SMPTE code may be cither a lengitudinal time codc
(LTC) or a vertical interval time code (VETC), although the
ITC is preferred.
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The library of images, stored in memory 102, of the
human subject as the foreground image may also be “mor-
phed” with the background video image sequence, although
this is not gencrally performed in real time, je. he back-
ground image cannol be directly transferred to the output
videorecorder at about 30 frames per second, bul rather at a
much slower rate.

In the “morphing” process, the foreground human subject
image, i.c., the facial image, is coded by hand or through an
aulomated feature coding system, lo separate the desired
anatomical features from the remaining image components,
and identify features, such as eyes, cars, nosc, mouth, hair,
and the like. The source background image is precoded for
corresponding  fealures. During production, frames are
“morphed”, ¢specially in a manner which primarily pre-
serves the characteristics of the foreground image for the
primary facial features, and which preserves the background
features at the edges and beyend, so that the resulting image
of the human subject is an interpolation of a provided
foreground image and a background image.

Further, the foreground image may be altered in
expression, and, for example, lips from a still image may be
made to appear (0 move.

EXAMPLE 7

‘The method according to Example 6 is implemented as
follows:

First, an sequence of images of a human subject head 1s
obtained by means of a video camera 14 or other electronic
imaging sysicm. These images differ in oricotation and
posilioning, an a manner which is recorded in conjunclion
with the image. Therefore, a desired positioning and orien-
tation for a cohesive match with the background image may

be obtained by sclecting the closest image actvally oblained,

which may then be further transformed by lincar scaling,
interpolation, or other processing. The subject stands on a
turntable 18, which turns about axis 20. The rolation of 1he
turntable 18 is controlled by a control 110, which is inter-
faced o a synchronmizer 111, which also synchronizes a
videotape recorder 24, which receives a signal from @
videocamera 14, directed at the head 16 of the subject.
The humnan subject bead is then separated from the
remaining features either automatically or manually. For
example, if the images are obtained in front of a blue screen,
a chroma key unit may be used (o provide a transparent
margin for the foreground image. Alternatively, the edge of
the head may be traced by an image processing algorithm to
remove Lhe remaining features. The separation may also be

performed manually, as described above with respect 1o s

examples | and 2.

A uuique positioning may be awtomatically determined
for each image, ¢.g. 131-138, for example by determining a
central axis v and a point p, ie., the lowest portion of the
face, the chin, as shown in FIG. 13. The size or scaling of
the head may zalso be determined by measuring a distance
from the bottom 10 top of the head, i.e., along the central
axis, and relating this distasce 10 a standard, as depicted in
FIG. 12. In FIG. 12, a foreground image 121 is separated
inlo a head portion 122. A point p is determined which
defines a positioning ol the head 122, The scaling of the head
122 is also determined by measuring a characteristic dimen-
sian x, The characieristic dimension x is related to a desired
dimension y and the head rescaled to a new head image 123.
The background image 124 defines a background, as well as
a desircd posttioning d and the desired scabing. The scaled
foreground image 123 is merped with the background image
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124 by superposing the scaled bead 123 with the defined
point of the scaled head 123 coineciding with the desired
positioning d.

The positioning and scaling may also be manually deter-
mined.

A background graphic sequence is provided, preferably
on an SMPTE coded videcotape. A correspending file
includes information relating the SMPTE codes with desired
positioning and scaling of the foreground image. The back-
ground image is then fed 1o a video processor, e¢.g.; the
aforementioned Television Laberatories Director Turbo
system, where il is digilized and temporarily stored in a
frame buffer. The video processor receives a selected [or-
ground image, which is then scaled and positioned in real
time. The foreground image is overlayed on the background
image and output from the video processor as an NTSC
signal, which is recorded on a video recorder.

Simullaneously with the video processing, the SMPTE
codes are used to determine an audio track. A constant audio
track is provided in synchronization with the background
vidco. The SMPTE codes are fed to a Macintosh computer,
which is preprogrammed o relale the sequence of audio. Al
particular times, a variable audio portion, i.e., a name, is
inserled in the audio track. The predetermined sequence also
includes information regarding the placement of the variable
portion within the allotted limespace. Thus, the variable
audio may be placed al the beginning, cad, or middle of the
imespace, The variable audio portion and the fixed audio
portion are Lhen mixed and recorded with the composile
video on the video cassetle recorder.

Of course, it should be understood that sequences of videa
buffer frames may also be present around the time oceur-
renee a vanable specch portion. Therelore, the length of the
gap between fixed audio portions may be varied by fruncai-
ing frames or by providing inlerpolated frames in the
variable \ime portion, so that variable length sound gaps
need not occur.

EXAMPLE 8

FIG. 16 shows a sheet of facial images 201, 202 and 203
produced in accordance with the present iavention. The
prinied images are preferably provided in a number of sizes,
e.g., small 201, medium 202 and large 203, cach having a
standardized margin 204, 205, 206 allowing placement ol
the custom printed imapes 201, 202, 203 on an appropriale
generic background image. The generic background images
are included, for example, in a preprinted book or pamphlet,
having tmages which are designed to accept the custom
printed images to yield a composite image with an aestheti-
cally pleasing resull, or a plastic sheet having a background
pattern on which die cut portions including the custom
printed images on the sheet may be temporarily positioned
and removed. The preprinted pages may, for example, have
codes or outlines printed in places where particular images
are intended to be placed, simplifying the process of select-
ing and placing a custom image which corresponds to the
preprinted image.

It is also possible o provide computer software and
printable sheets for use with a bome computer, allowing the
user to make the sheets themselves.

FIG. 17 shows a method in accordance with the peesent
invention. Adigitized image, including an object, is received
by a processor 211. The object may be, for example, an
anatomical feature, or portion thercof, of a person or animal,
such as the head, cyes, face, bands, limbs, cic., or other type
of object, such as a plant, tree, building, car, boat, cte, The
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object has al least one characteristic, which as discussed
below, is determined. The digitized image is stored, at least
temporarily, while further processing takes place, aithough
the complete digitized image need ool be stored perma-
nently, The digitized image may be a single still frame,
received from a scanned photagraph or electronic camera, or
a series ol images, such as a video, digital video or cinema
image stream.

‘The object is then extracted from the digitized image 212
This extraction may be manual or semiautomalic, directed
by a user, who identifies the abject or the margins of the
object, or participales in a selection procedure which iden-
tifies the object in one or more frames. The extraction may
alsa be highly automated, using logic and/or artificial intel-
ligence to identify the object and cxtract it from the image.
Where the dipital image is a single frame, the object
extraction may be a simple two-dimensional image analysis.
However, where the digilal image comprises a number of
frames, separated in lime and/or space, the object extraction

is preferably a more complex three or four dimensional 2

imape analysis. Where the input stream is video data, a
calculaled motion vector component may advantageously be
used 1o separale a foreground object from @ background
image. Patlern recognition techrigues may aiso be used 10
extract the object. The extracted object may also include
modeling data, relating to characteristics not directly appar-
enl or present in the digitized image,

A characteristic of the object s then determined 213,
based on the digitized image and/or the extracted object. For
example, this characleristic may be a size, shape, scaling,
rotation, translation, hue, brightness, gradient of buc or
brightness, other color space characleristic, object
identification, 1ype, or the like.

The extracted object is stored 214, e.g., sufficient dala is

maintained in a persistent manner 10 allow reconstruction of -

the object or an image thercof at a later time.

The system is provided with a parameter for modifying
the characteristic of the object 215. This parametcr may be
stalic or change for ¢ach object, and indeed there may be a
plurality of parameters which may be applied tndividually or
it groups, in ope or more instances, la the object. Each
parameter may be dimensionless, a simple vector or a more
complex matrix.

The modification or modifications are then applicd to the
objeet, based on the parameter 216, to gencrate representa-
tions of one or more modified objects. Generally, the modi-
fied objects will be stored in memory for later processing or
output, although the object may also be processed or ren-
dered in real-time and not stored as such.

The modified image of the object is then output 217. The
output device is generally a printer, such as an ink-jet, laser
(loner based), dye sublimation, thermal transfer, or wax
deposition printer, or an analog or digital elecironic image

output. Of course, the output may also be a computer aided 4

manufacturing system o produce a relief or three dimen-
sional object, a laser imaging system, a holographic imaging
syslem, or other known type. In one ernbodiment, the image
of the object is outpul onto a plastic film which is self-
supporting, and has adhesion charactenistics without the use
of an added adhesive.

In this manner, customized image oulputs may be auto-
matically or semiautomatically produced from non-
standardized inpul imapes.

There has thus been shown and described a novel method
and apparatus for producing custamized images which ful-
fills all the objects and advantages sought therefor. Many
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changes, modifications, variations and other uses and appli-
cations of the subject invention will, however, become
apparent to those skilled in tbe art after considering this
specification and the accompanying drawings which dis-
close the preferred cmbediments thereof. These images may
be used by children or adults, and for novelty, business or
educational purposes. All such chanpges, modifications,
variations and other uses and applications which do not
depart from the spint and scope of the invention are deecmed
o be covered by the invention, which is 1o be limited only
by the claims which follow, ;

What is claimed is:

1. A method of producing an electronic image of a subject,
said methed comprising the steps of:

(a) providing an efectroaic represcntation of a pixel image

of a head of said subject from an cxtemal source;

{b) providing a background image contatming a body
configured to adjoin said kead;

{c) producing, from the electronic representation, a set of
digitat representations defining an actual size of said
head in said elecironic representation;

(d} providing a set of digital representations defining a
desired size of said head corresponding to said bady;

(e) processing said electronic representation of said image
of said head in dependence upon the size information
defined by said actual size and said desired size,
representing said scanned image of said head scaled o
said desired size; and

() outputting said head, electronically rescaled to said
desired size, superposed on said body.

2. The method according to claim 1, whercin said head
has a reference vector and said body has a reference vecior,
further comprising the step of combining said head and said
body to abtain a predeiemined multidimensicnal relation-
ship of the respective reference vectors of said head a2nd said
bady.

3. The method according 1o claun 2, wherein said pro-
viding an clectronic representation of an image of a head of
a subject step includes the steps of obtaining store images of
said head from a plurality of pemspectives, therehy 1o pro-
duce a plurality of electronic representations, with cach of
said electronic representations representing said head in a
different angular position with respect to a vertical axis;
wherein said reference vector of said head comprises an
oricntation parameter.

4. The mcthod according to claim 1, further comprising
the stcp of defining a reference point of said electronic
representation of said pixel image of said head of said
subject, wherein said body has an associated reference point,
further comprising the step of combining said head and said
body 10 obtain a predetermined relationship of the respective
reference points of said head and said body.

5. The method according to claim 4, wherein said head
includes a chin and wherein said reference point of said head
is located substantially on said chin.

6. The method according to claim 4, wherein said head
includes a neck, and wherein said reference point is located
substantially oa said neck.

7. The method according to claim 1, further comprising
the steps of:

(g) providing a second image containing a second body

configured to join said head;

(h) providing a sccomd set of digital represeniations
defining a second desived size of said bead correspond-
ing 1o said body of said sccond image;

(1) processing said clectronic representation of said image
of said head in dependence upen the size information
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defined by said actual size and said second desired size,
representing scanned image of said bead scaled 1o said
second desired size; and

(2) outputting said head, electronically rescaled to said
second desired size, superposed on said body.

8. The method according to claim 1, wherein said out-
pulling slep comprises generaling said processed elecironic
representation as a composite video image of said scanped
image of said head scaled to said desired size.

9. The method according 1o claim 1, wherein colors in
said image of said head are altered in correspendence 1o said
colors of said drawing.

10. The method according 1o claim 1, wherein said body
includes a collar immediately adjacent to a location of said
superimposed head.

11. The method according to claim 1, further comprising
the step of producing an audio recording associated with
said processed electronic representalion, said recording
including a sequence of spoken words, having inscried
therein a sound including a name of a person.

12. The method according 1o claim 1, further compnsing
the step of extracting positional information from said image
of said head, and wherein said outputting step fusther
comprises outputting said head having a positional prede-
termined relation 1o said body based on said positional
information.

13. The method according o claim 1, further comprising
the steps of:

{g} providing a plurality of images ¢ach having a repre-
sentation of a body and a corresponding desired size of
an associated head,

(h) processing said clectronic represeniation of said image
of said hecad a plurality of times in dependence on the
size information defined by the actual size and the
desired size relating lo said plurality of representations
of a body;

(1) extracting positional information from said image of
said head; and

(j) said outputting step comprising outputting, in a plu-
rality of images, for cach representation of a body, said
processed eleclronic representation as an image of said
head rescaled to said desired size and having a prede-
termined relation to said respective body based on said
positional information.

14. The method according to claim 13, further comprising
the step of associaling with cach of said plurality of output
images, an gudio stream, comprising a first portion associ-
ated with ap identification of said head and a second pornion
associated with sad body, said first and second portions
haviog a predctermined 1emporal relationship,

15. The method according to claim 1, further comprising
the step of associaling said oulputted image with an audio
stream, said audio stream cornprising a first portion associ-
aled with an identification of said head and a second partion
associated with said body, said first and second portions
baving a predetermined temporal relationship.

16. A method of producing a composite clecironic image
of a subject comprising the steps of:

(a) obwaining a first image and extracting information
relating o a head of a subject from the image, and
producing a set ot first represeniations of the first
image; ‘

(b} producing a set of size representations associated with
the first image information definung an actual size of the
head,

(¢} providing a normalized size paramcter associated with
a body;
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(d) digitally converting the set of first representations of
the first image inlo a set of second representations, in
dependence upon the normalized size parameter, the set
of second representalions defining the head rescaled 1o
the desired size; apd

(¢) outpulting the head, anatomically superposed on said
body, as image data.

17. The method according 1o claim 16, further comprising
the step of associating with said outputted image an audio
stream, comprising a first poriion associated with an identity
of said head of said subject and a second portion associated
with said body, said fiest and second audio portions having
a predetermined temporal relationship.

18. The method according to claim 16, further comprising
the step of extracting positional information from said image
of said head, aod wherein said outpulting step further
comprises outpulting said sel of second representations in
conjunction with said body and having a natural relation to
said body based on said positional information.

19. Amethod of producing a composile image of a subject
comprising the steps of:

(a) receiving a raster clectronic image ol a subject and
extracting from the image an anatomical portion of the
subject, from a remainder of the image;

(b) associating a reference with the extracted anatomical
portion to define an apatomical location,

(c) determining a size of the extracted anatomical portion
based on a delermined actual size of the extracted
anatomical portion;

(c) superimposing the extracied anatomical portion on top
of a first predetermined image including an anatomi-
cally adjoining portion and a background graphic, to
provide an analomically correct juxtaposition of the
anatomical portien with the apalomically adjoining
portion overlying the background graphic, wherein the
juxtaposition is based on the associaled reference and
the anatomical portion is normalized in size 1o the
anatomically adjoining portion based on a first normal-
ization parameler associaled with the first predeter-
mined image;

(d) outputting the juxtaposed anatomical portion with the
first predetermined image as a composite image.

20. The metbod according to claim 19, wherein the

anatomical portion is a head of the subject.

21. The method according to claim 19, further comprising
the steps of:

supenmposing the extracted anatomical portion on top of
a second predetermined image, including an anatomi-
cally adjoining portion and a background graphic, to
piovide an anatomically correct juxtaposition of the
apatomical portion with the anatomically adjoining
partion overlying the background graphic, wherein the
juxtaposition is based on the associated reference and
the apalomical portion is normalized in size (0 the
anatomically adjoining portion based on a second nor-
malization parameter associated with the second pre-
determined image, wherein the first and secand nor-
malization parameters are differcnt; and

outputting the superimposed anatomical portion with the
second predetermined image as a2 composile image.

22. The method according to claim 21, wherein said
outputling slep comprises prioting the composite image on
a recording mediurm.

23. The method according to claim 21, wherein said
outputting step comprises generating the composite image as
a video signal.
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24. The method according to claim 21, further comprising
the step of associating said cutputted image with an audio
stream, the audio stream comprising a first portion associ-
aled with an idenlification of the subject and a second
portion associated with the first image, said first and second
portians having a predetermined temporal relationship,

25. The methed according 1o claim 21, wherein the first
predetermined image comprises a buffer zope that visually
obscures misalignment and visual artifacts from superim-
position of the extracted anatomical portion.

26. A method of producing a composite clectronic image
of a subject comprising the steps of:

{2) oblaining a first image of a subject and separating
information relating 1o a first anatomical portion of the
subject from a remainder of the first image, and pro-
ducing a set of first representations of the first anatomi-
cal portion of the subjecl;

(b) producing a set of digital representations associated
with the first image, defining an actual size and ana-
tomical orientation of the firsl analomical portion;

(c) providing normalization parametcrs, the normalization
parameters representing a size and anatomical position-
ing of a predetermined image, the predetermined image
comprising an analomicatly adjoining part;

{(d) converting the set of first represemtations of the first
image into a sct of second represcnlations, in depen-
dence upon the normalizalion parameters and the sct of

15
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digital representations, the set of sccond representa-
tions defining the first anatoreical portion rescaled and
reoriented to adjoin the anatomically adjoining part;

{¢) superimposing the set of second representations inlo
the predetermined image in anatomically correcl jux-
taposition with the anatomically adjoining part; and

(f) outputting the second representations superimposed on
the predelermined imape as image data.

27. A method of producing an electronic audio program,

said method comprising the steps of: :

(2) providing an clectronic representation of a customiz-
able audio program, having a sel of predetermined
insertion points and associated conlext;

(b) providing an clectronic representation of a variable
audio program portion from an external source,

(<) producing a sel of digital representations defining a
duration of the variable audio program,

(d) merging the customizable audio program and the
variable audio program while time-justifying the varn-
able audio program within the cusiomizable audio
program based on the predetermined insertion points
and associated conlext, to produce a natural speech
pattern; and

(¢} outputting the merged audio program.

* * * * *
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1

METHOD AND APPARATUS FOR
PRODUCING AN ELECTRONIC IMAGE

REFERENCE TO RELATED APPLICATIONS

The present application is a Conlinuation-in-parn of U.S.
patent application Ser. No. 08/138,531, filed Oct. 15, 1993,
now abandoned.

BACKGROUND OF THE INVENTION

The present invention relates to a methed and apparatus
for producing a series of electronic images of an animaled
figure having at least two body portions, wherein a first body
portion from one source is automatically combined in ana-
tomically appropriate fashion with a second body portion
from the same or different source. The series of electronic
imnages are then further combined with other images.

In the following description, the term “head” is inlended
to include not only the head of 2 human being with its hair
(however long) face, ears, etc., bul also any and all appur-
tepant accessories such as a hat, glasses, hair adomments,
jewelry (eamings, ete.) and the like. The term “body™ as it is
used herein, is intended to include the body of a human
being, animal, fish, etc., (either real or fictional, animated or
photorealistic) including not only the torso, arms, legs, tail,
fins, etc., but also any and all appurtenant clothing, shoes,
jewelry, and the like. The image of the head and/or body may
be obtained from a “real” head or body, respectively, either
photographically or by clectronic image scanning, or from
an artistic or computer generated rendering thereof.

1t is known to produce pictures of human subjects with the
head of one human being superimposed upon the body of
another human being, animal, fish, cte. This superposition is
normalty accomplished “meckanically” by cutling around
the outline of the head of a person shown in a first photo-
graph and applying this head, in the proper position and
oricniation, lo & body in a second photograph. The resulting
“mechanical” is thereafter photopraphed and/or scanned
clectronically to produce a third photograph or electronic
image. Electronic implementation of this process is also
known, where the head is electronically traced and super-
imposed.

This superpositon process is fime censuming and
requires that the head and body in the first and second
photographs, respectively, be adjusted in scale photographi-
cally; that is, that either the first or second photograph be
enlarged or reduced so that the head and body are of the
same relative size.

Consequently, this superposition process is only rarely
used, and when used it is limited to situations where the cost
of the process is small compared (o the cost of the overall
desired product.

Skeir et al., U.S. Pat. No. 5,060,171 relates to a system for
superimposing images. A video image of a head is captured.
This image is apparently processed as a static single frame,
and a separate hairstyle is overlayed with a transiation ard
scaling transform. The system docs not provide for dynami-
cally merging a first image with a second image which
changes. See also, U.S. Pat. No. 5,289,568.

SUMMARY OF THE INVENTION

1t is a principat object of the present invention to provide
a method and apparatus for producing an electronic image of
an animated subject in which the head of one subject is
automatically superimposed upon the body of another sub-
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ject, which may be a person, animal, fish, etc.

It is a further object of the present invention to provide a
method and apparatus for producing an electronic image of
a combination of a head from one subject and a body from
another subject, which is substantially less time consuming
and less costly than the superposition process known here-
tofore.

These objects, as well as further objects which will
become apparent from the diseussion that follows, are
achieved, in accordance with one embodiment of the present
invention, by a method, and by apparatus for carrying cut &
method, which comprises the steps of:

(a) electronically inputting a first image of al least a
portion of said subject and storing a set of first digital
representations defining said first image in a foreground
electronic image frame;

(b) generating a plurality of second images of a picture
containing a remainder portion of said subject and
storing a plurality of sets of second digital representa-
tions, each set defining one of said second images in a
background electronic image frame;

(c) producing a set of third dipital representations asso-
ciated with said foreground frame defining (1) a first
reference point on said foreground frame indicating the
location of said subject portion in said foreground
frame, and (2) the size of said subject portion in said
foreground frame;

(d) producing a set of fourth digital representations asso-
ciated with each of said backpround frames defining (1)
a second reference point on each respective background
frame specifying the desired position of said subject
portion in said background frame, and (2) the desired
size of said subject portion in each respective back-
ground frame;

(¢) converting said set of first representations of said first
image into 2 plurality of sets of fifth representations, in
dependence upon the size information defined by said
set of third representations and said plurality of sets of
fourth representations, each set of said fifth represen-
1ations defining said foreground frame with said subject
portion scaled to said desired size and located at said
desired position in a respective one of said background
frames,

() combining said set of fifth representations defining
said foreground frame upon said set of second repre-
sentations defining said background frame such that
said first and second reference points substantially
coincide, to produce a plurality of sets of sixth digital
representations, each defining 2 respective final elec-
tronic image frame containing said subject portion
disposed upon said remainder of said subject at said
desired position and with said desired size; and

(g) storing said plurality of said sets of said sixth digital
representations to provide a sequence of said final
frames. Optionally, an accompanying sound sequence
may be provided by:

(h) storing a sound sequence associated with said
sequence of final frames; and

(i) producing a video tecording comprising said sequence
of final flames and said associated sound sequence.

In accordance with a second embodiment of the present
invention, a method and apparatus for carrying out a
method, is provided which comprises tke steps of:

{a) obtaining first image information relating to a first

anatomical portion of a subject and producing a set of
first representations of the first image;



5,623,587

3

(b) obtaining second image informalion relalng to a
second anatomical portion of a subject and producing a
set of second represeniations of the second image
defining a plurality of second image frames, the first
anaiomical portion being for placement adjacent the
second anatomical portion;

(c) producing a set of third representations associaied with
the first image information defining {1} a first reference
indicating a posilioning of the first anatomical portion,
and (2) a size of the first anatomical portion;

(dy determining a set of fourth representations associated
with the plurality of second frames defining (1) a
second reference on cach of said second Aames speci-
fying the desired positioning for the first anatomical
portion in said respective second frame, and ¢2) the
desired size for the first anatomical portion in said
respective second frame;

(c} converling the set of firsl representations of the first
image into a set of fifth representations, in dependence
upon the third and fourth representations, the [fth
representations defining the first anatomical portion
scaled to the desired size and with the desired posi-
lioning;

(f) merging the set of filth representations with the set of
second representations defining a respective second
frame such that the first and sccond references subsian-
tially coincide, to produce a set of sixth representations
defining a respective second image frame comprising
the first anatomical portion disposcd adjoining the
second anatomical portion with the desired positioning
and of the desired size; and

(g} outputting the respective second image frame from the
set of sixth representations.

Also provided is a method comprising the steps of:

(a) electronically scanning a first image of a head of said
subject and producing a set of first digital representa-
tions of said first image defining a first electronic image
frame;

(b) generating a plurality of second images containing a
body for said subject and producing a set of second
digital represemtations of said plurality of second
images defining a plurality of second electronic image
frames;

(e) producing a set of third digital representations assc-
ciated with said first frame defining (1) a first reference
point on said first frame indicating the given location of
said head in said first frame, and (2) the size of said
head in said first frame;

(d) producing a sel of fourth digital representations asso-
ciated with sach of said plurality of second frames each
respectively defining (1) a second reference point
specifying a desired location of said head in said
second frame, and (2) a desired size of said head in said
second frame;

(e} converting said set of first representations of said first
image into a se1 of fifth representations, in dependence
upon the size information defined by said third and
fourth representations, said fifth representations defin-
ing said first frame with head scaled to said desired size
and located at said given position;

(f) merging said set of fifth representations defining said
first frame with said sel of second representations
defining said plurality of second framcs such that said
first and second reference points substantially coincide,
to produce a sct of sixth digital representations defining
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a plurality of third image frames of a picture containing
said head dynamicakly disposed upon each of said body
portions of said second images at said desired location;
and

(g) outputting said plurality of third image frames from

said set of sixth representations. ’

In the preferred embodiment according o the present
invention, the first analomical portion of a subject is a head
and the second anaiomical portion is & body, preferably
derived from differcnt sources, €.g., the head portion is from
a different entity than the body portion. The first image
information is obtained cither through a video or electronic
camera from scanning one or more still pictures. Alterna-
tively, an artist may produce a drawing or caricature of the
head and/or body portians, either directly with ap electronic
capture system or using standard artistic media which is later
input into the computer system by scanning or other imaging
process. The second image comprises an animated sequence,
a videotape, a scrics of still scenes, or compuler generated
background scenes. The second image preferably has an
anatomical adjoining part which allows normal appearing
placement of the anatomical part of the first image, or
includes a huffer zone which obscures misalignment or other
visual artifacts [rom the merging process. Alternatively, the
second image includes only the second anatomical portion,
e.g., body, which is clecironically joined with the frst
anatomical portion, e.g., head, and the joined first and

" second images are together superimposed on a background.

In general, an audio sequence will accompany the images,
which will be a fixed sequence or a pretotype sequence
altered based on particular added information, such as a
name, identification, or other contextual information. The
audio sequence comesponds to the image sequence.

The resulting multimedia sequence will therefore include
exemplar materiat in both the video and andio sequences,
which has been modified and/or customized based on indi-
vidualized inputs. Because the exemplar material may com-
prise the bulk of the production content, this system allows
and facilitates customization of multimedia productions
with a relatively small customization information input.
Further, because the production may be medularized, with
one or more levels of customization, a high degree of
fiexibility is available for relatively low cost per custom
multimedia production. Thus, each output multimedia pro-
duction may include a selected subset of the available
exemplar material.

In forming the customized image, a subject foreground
image portion, such as a head, will be provided in electronic
form 1o 2 computerized system. This subject foreground
image portion will then be matched 1o another subject
portion, which may be an external input, or selected from
one or more stored other subject portions, such as human,
animal, insect, alien, or “cyborg” bodies. The subject fore-
ground image porticn is then normalized in position and
size, and optionally angle and 3-D orientation projection,
and merped with the other subject body portion to created an
anatomically appropriate entity.

The positioning information preferably comprises a single
point, and the size information preferably comprises a single
dimension. The first image, in such a case, is presumed 10
have a predetermined orientation of the first anatomical
portion, i.e., the anglc and 3D-crientation projection are
already normalized to a sufficient degree. The second image
is therefore one in which the desired orientation matches that
of the first image. However, the positioning information may
also include one or more vectors defining one or more
additional degrees of freedom for normalization, the first
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image information, comprising information relating to a
three or four dimensional representation of the first anatomi-
cal portion. Thus, the set of fourth representations relates 1o
the posilioning, scaling, movement, or other chamcteristics
of the anatomical porion, and optionally orientation and
other factors. The set of fifth representations therefore
allows seleclion or synthesis of an appropriate first anatomi-
cal portion from the first image information.

The electronic representation of the first subject portion,
e.g., head, may be a single image, muitiple sull images of
differing orientations, a video input, or a special standard-
ized input from a subject for acquiring full information
about the subject. Therefore, the present invention allows
various lypes of input sources to be used to define the
subject, This Aexibility is defined in a different production
level than the “story line”, although the type of elecironic
representation employed may be used to modify certain
customization features. For example, if the input is a single
still image, the audio irack and corresponding image may
reference the “stiffness” of the subject. Likewise, where a
full model of a subject is created, the final multimedia
preduction may include scenes including exploitation of, or
verbal references to the ability of the computer 10 fully
animate the subject.

Assuming that a full mode! of the subject is not obtained,
the merping process may be a simple superimposition of the
first image information defined by the fifth set of represen-
tations, or a more complex process, such as “morphing”,
which aliows a gradual transition between two images, e.8.,
the first image and a portion of the second image. Where the
clectronic representation of the first subject portiop is a
meodel, the second portion is preferably also a model so that
a simple or complex formula may be used to form the final
image of the combined subjects.

The resulting image is preferably output to a video
recording device andfor displayed on a video monitor.

The present invention therefore provides customized tem-
plates for adding an external image to a stored video
sequence, resulting in a differcnt preduction for each sepa-
rate customized input set. Likewise, audio information may
be used to cusiomize a stored audio sequence, in conjunction
with the video sequence. On a more sophisticated level, the
input image information need ner be limited 10 a single
image, such as a pholograph, and may in fact be obtained
from a number of still images, individual frames or frame
sequences from a videotape, or specialized imaging for the
purpose of creating a computer model of the subject, Thus,
a number of facial orientations, expressions and transitions
may be captured explicitly for the purpose of creating the
production. In this case, the first digital representations then
include complex information, and the set of third represen-
tations includes not only the position and size of the portion
of the subject, but the complex information as well, The set
of fourth representations also includes an idendfier of the
desired complex information which is either included within
the first image information or synthesized therefrom.

As noted elsewhere, the foreground image need not be
directly derived from the first image, and may be “tweened”,
i.e., formed as an interpolated image from two different
images, “morphed”, i.c,, provided with a gradual transition
between two or more extremes, or altered before combining
or superposing on the background image. Therefore, if the
background image is the body of a lion, such as "Lion
King", the face of a child may be captured and altered to
include lion-like features. In other scenes, the background
image may be of “Beanty and the Beast”, where the child
may be merged with one of the characters, being allered to
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include relevant, consistent features. Likewise, color map-
ping may also be aliered to suit the producticn, allowing the
subject to change color or shade in synchronization with the
background.

Where a desired facial expression or orientation is nat
included in the first image information, it may be imerpo-
lated or extrapolated therefrom. Thus, the face image infor-
maticn may be mapped onto a lhree dimensionat generic
facial model, and then projected into different orientations.
Further, facial features may be animated to produce facial
expressions not included in the original data set(s). Thus, the
information used to construct the final output image need not
be limited to size and position, and may be a more complex
vector with temporal variations, While it is preferable to
obtain actual images of the subject rather than generating
such images, both methods may be used. :

Where available, video images including facial expres-
sion changes, such as between smile and frown, open and
cloged mouth, neck turning left and right and up and down,
provides source material to produce more realistic images,
allowing the image to “‘come to life"” in the resulting video
in a visually dynamic fashion.

According to one embadiment of the present invention,
the final merging process occurs in real time. Therefore, it is
preferred that before the final merging process occurs, all
necessary preprocessing is completed, which may include
interpolations, “morphing”, modeiling, “tweening™ and the
like. Certain tasks which are not completed in real time may
be processed concurrently with the final merging process, so
long as the tasks are assured to complete before the resulting
data is required for merging. Thus, in a preproduction stage,
images are input into the system end are parameterized and
preprocessed, to extract the desired portion of the subject
and position and scale it. Interpolation and digitization are
also preferably performed in batch mode.

Interpolation betwesn two different images of the same
object may be performed by “tweening", a process wherein
intermediate stages of transformation are created which
maintain morphologically constant features and cresic a
morphological “compromise” or intermediate for featres
which differ. For example, a transition between smiling and
frowning may be partiiened into a oumber of intermediate
stages in which the mouth and cheek morphology gradually
changes from one extreme to the other.

The setup of batch mode processing may be quickly
performed, allowing an operator to devote & limited amount
of time to setting up a production and making any necessary
decisions in a compressed amount of ime. Thercafier, the
production is automated, completing any batch mode pro-
cessing and preceding to real-time recording or presentation
of the production. This allows efficient utilization of man-
power and high gutput. For sake of example, if 10 minutes
are requircd to set np the batch processing, an additional 10
minntes to complete batch processing and finally 30 minutes
to record the producton, given sufficient hardware, a single
operator will have a throughput of about six produclions per
hour.

The background image may be video, animated images,
or still images. According to the present invention, the
second image, or background image, incledes the remaining
portion of the subject. A further background image may also
inchide external elements, and may optionally be integrated
with the background image incorporaling the remaining
portion of the subject. For example, in a totally animated
background, & single background image, incinding both the
remaining portion of the subject and other clements is
efficient. However, where the externa! elements are video
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images, and the remaining portion of the subject is animaled,
it may be preferable to treal the two background images
separately. Thus, a plurality of background frames may be
merged under computer control into a single video.

Likewise, the audio information may include three com-
ponents, the custom audio insert, such as a name or other
appropriate utierance, the andio template, and background
andio, such as music or sound effects. These three compo-
nemts may be merged in real time during the production
stage.

With a modular design of production, subject information
from a variety of sources may be efficiently and optimally
incorporated into the production. Thus, the first image may
be one or more photographs, video, or taken directly at the
production site from the subject itself. Music and voice may
be included, as well, from previously prepared recordings or
a microphone during batch processing preparation. Customn
graphics and the like may also be opdonally included.

According to an alternative embodiment of the present
invention, the first image information of the subject is first
processed to produce a cartoon image. This may be per-
formed by a caricature or cartoon arlist using standard
materials, by an automated processor, or by an operalor
assisted automated processor. In creating a custom cartoon
image, the anatomical integrity of the image should be
maintained, so that the head portion may be successfully
merged with the body portion during production. Thus,
artistic freedorm is limited 1 anthropomorphically appropri-
ale elements and dimensions for proper computerized iden-
tificaion. The cartoon image process is advantageous
because it allows simplified modelling of the subject without
requiring photorcalistic imaging of the nateral subject.
Mouth, eyes, nose, hair and eyebrows may all be modclied
as three dimensional objects and controlled 1o move in real
time, allowing fluid movements of the two dimensional
projection of the character in the final production. The use of
a human artist 10 abstract human facial features and create a
caricature allows a high level of customizaton while pro-
viding means for standardization. Thus, certain features may
be acccniated based on information not available in an
image alone, resulting in an enhanced customized produc-
hon,

When a hurnan artist assists in capturing the features of
the subject, a picture may be drawn, which is then scanned
into a computer as the first image. Alternatively, the image
may be created on a digitizing tablet. Further, the artist may
work using 8 mousc or other input directly with a video
image to construct the first image. The artist-created image
is then employed directly or further processed by the com-
puter, such as by being applied to a model cartoon character.
When the artist works interactively with the computer Lo
generate the first image, the data may be entered directly into
a model, which may be directly animated, or have model
paramelers varied.

It is noted that, in many instances, the background image
need rot be employed as a digitized image, except for
genlock (video scanm synchronization) and overlay, at any
point in the processing, and therefore in large part passes
without distortion from a source to the production. This
allows the background image to be stored on video tape,
laser disk, or other analog storage medium. Of course, the
background may also be stored as digital video, in uncom-
pressed or compressed form, e.g., MPEG-2. Production
synchronization may be by way of standard SMPTE time-
codes. Thus, a custom cartoon character may be overlayed
on external elements of a background.

In & prefermed embodiment according to the present inven-
tion, audio information is provided, including both a first
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audio portion associaled with the frst image information and
a second audio portion associated with the second image. A
sel of audio representations associated with the second
image is used 1o determine the timing and optionally char-
acteristics of information from the first audio information in
a resulting soundirack created by merging with the second
audio information.

The first audio information may be, c.g., 2 name, spoken
in various intonations, associated with the first image infor-
mation. The second audio information may be, e.g., a story
associated with a sequence of second images, with the set of
audio identifiers relating to the timing and intonation of the
name to be inscrted in the soundtrack.

For a full understanding of the present invention, refer-
ence should now be made to the following detailed descrip-
tion of the preferred embodiments of the invention as
illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The preferred embediment of the invention will be shown
by way of drawings of the Figures, in which:

FIG. 1 is a diagram showing one frame of an image in
which a boy's head is superimposed upen & hand-drawn
boy's body;

FIG. 2 is a perspeclive view showing how the head of a
human subject, in various angular positiens, is clectronically
scanned to produce a plurality of electronic images;

FIG. 3 is a block diagram of an electronic sysiem
cmployed, according to the present invention, to produce
elecironic images of the type shown in FIG. 1;

FIGS. 4a and 4b are image frames containing the head of
a human subject in front and side views, respectively, as may
be obtained with the apparatus of FIG. 2;

FIGS. 5a and 5b depict image frames in which the head
of a human subject has been enlarged and reduced in scale,
respectively;

FIG. 6 depicts an image frame containing the bedy of 2
human subject, without a head;

FIG. 7 depicts an image frame in which the head of a
human subject has been superimposed upon the body shown
in FIG. 6;

FIG. § is a represemative diagram of & voice recording
showing how the name of a person is inserted into a line of
text;

FIG. 9 is a block diagram of the an electronic system,
according to the invention, for inserting the name of a person
in a voice recording;

FIG. 10 is a flow chart of a compuler program for
implementing the electrenic image producing process it the
apparatus of FIG. 3;

FIG. 11 is & flow chart of a computer program for
implementing the audio recording process in the apparatus
of FIG. 9;

FIG. 12 is a graphical flow chart depicting the transfor-
mations according to the present inveation;

FIG. 13 depicts images having differing positioning,

FIG. 14 is a semi-schematic view of an apparatus for
obtaining customization information;

FIG. 15 is a block diagram of an embodiment according
to the present invention;

FIG. 16 depicts two images with “tweened” frames,
which if presented dynamically, provide 2 “morphed”
image; and
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FIG. 17 depicts a starting and ending frame of a “morph”
transition, with several interframes.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The preferred embodiments of the present invention will
now be described with reference to FIGS. 1-17. Identical
elements in the various fgures are designated with the same
reference numerals.

FIG. 1 illustratcs a typical electronically displayed image
flame wherein the head 10 of a male child is superimposed
upon a hand-drawn body 12. As may be seen, the head and
body are in the proper relative proportions and the head is
disposed upon the body at the proper location. This is the
type of composite image which is amomatically produced by
the method and apparatus according to the present invention.

FIG. 2 ilustrates how the head of a human subject can be
scanned by an electronic scanner’to form siored images. In
this case, a video camera 14 is arranged to view the head 16
of the human subject. This human subject stands on a
platform 18 which is rotated about a vertical axis 20. I this
way, a plurality of video flames are obtained, each contain-
ing the image of the head 16 in a different angular position.
These video flames are stored on a video cassette recorder
(VCR) 24. The stored video flames may be thereafter
digitized, in an analog-to-digital converter, to provide digital
representations of each frame.

Altcrnatively, the video fiames containing the image of a
human head can be obtained flora a photograph of the human
subject. For example, a Hewlett-Packand Scanjet® scanner
may be employed to electronically scan a photograph and
produce digital representations defining an image flame,
Perspective views of the subject may he anificially gener-
ated from one or more views of the subject, by processing
the electronically stored image based on a model of a human
subject’s head.

In order to provide special effects, the stored image may
be “morphed” with another image for display. The process
of “morphing” involves creating a series of morphologicatly
defined interpolations between two corresponding images,
with preservation of fluid continuity between comresponding
features, i.e., edges, eyes, nose, mouth, neck, hair, etc. This
allows, for example, & transition from a human head to an
animal head. Alternatively, the stored image may be
“tweened” with another image, forming an interpolation of
the two images, which allows a more natural attachment and
posture of a humen head en an animal or other type body,
and assists in animating the human head according to a
predetermined choreography. In general, “morphing” or
“tweening” will be performed in a baich processing mode
prior to final production, although this is not required.

FIG. 16 shows two extreme images, and a seres of
interpolations between the two extremes. Each of the inter-
polations is 2 “tweened” frame, while the series of inierpo-
lations is a "‘morphed” sequence. In general, for presenta-
tion, a “tweened” frame is more carefully prepared from
closely comesponding images, and all significant features
remain defined, as these wilt be distinctly visible for a period
of time. On the other hand, when presented as a series of
frames, certain features in a "morphed” image may become
momentarily indistinct during the transition, especially dur-
ing dramatic transformations, as shown in FIG. 17.

EXAMPLE 1

FIG. 3 illustrates a first apparatus employed for imple-
menting the image-making method according to the inven-
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tion. As is shown there, the system comprises an analog-io-
digital converter 22 which can receive video irnage frames
from the video cassette recorder 24 or digitizes images in 2
flat bed scanner 26. The fAat bed scanner 26, which may, for
example, be 8 Hewlen Packard Scan Jet® or Sony flat bed
scanner, glectronically scans an image, e.g., 8%xI1 inch
hand drawn art work or an 8x10 inch photograph.

The digital representations of cach image frame are
supplied to a digital image frame store 28 which, in tum, is
addressable by an IBM compatible 80486DX2/66 personal
compuier {PC) workstation 30. Of course, Inizl Pentium®,
Apple Power PC, or other processers arc known which may
be employed for image processing. The frame store is
preferably an IBM rewritable optical disk, although a mag-
netic disk, RAM or other type of memory may be used to
store the image frames. The PC workslation 30 is provided
with a video adapter, such es is available from Targa
Systcrs, Inc. of East Berlin, Conn., USA, under moedel
name “True Vision Targa Plus 64 Board”, for displaying
television images on the workstation CRT screen 36 from
digital representations of such images.

The image frames composed by the PC workstation 30 are
supplied in digital form to a digital-to-analog converter 32
which, in tum, passes the analog signal 10 a VCR 34 or other
video recording device.

The PC workstation 30 operates with {wo applications
programs namely, AVS 4000 and AVS 5000, which are also
available from Targa Systems, Inc. These programs, which
may be uscd to implement the method according to the
present invention for automatically superimposing the head
of a human subject on a body contained in an image frame,
will now he described in detail.

As shown in FIGS. 4a and 4b, the image of a buman head
is initially elecuonically scanned and then digitized, and a
set of first digital representations defining a first image frame
are stored in the frame store 28, The operator of the PC
workstation 3¢ next displays the image of the head 16 on the
workstation CRT screen 36 and selects a suitable frame size
40 for the image. Ip addition, the workstation operator
selects a reference point on the first image frame 40 which
indicates the location of the head with respect to the frame.
This reference point is preferably a central point at the
bottom of the chin, in the case of a full-Face view, and a
central point at the top of the neck in the case of a side view.
These reference points are shown as points.42 and 44,
respectively, in FIGS. 4a and 4b.

As a next step, the workstation operator causes the
workstation to scale the imape of the head, and produce and
store digital representations of the head in a plurality of
sizes, as shown in FIGS. 5a and 5b. Digital representations
associated with each stored frame also define (1) the location
of the reference point 42, indicating the location of the head
on this frame, and (2) the size of the head in this first frame.

Previously scanned, e.g., by the fatbed scanner 26, and
entered into the frame store 28, are digital representations of
a picture contaiping the body of the human subject. The
image frame containing this body is also displayed on the
CRT display by the operator of the PC workstation. By
observing the image, the operator produces a set of digitat
representations associated with this image frame defining (1)
a reference point 46 on the frame 44 specifying the desired
location of the head on this frame, (2) the desired size of the
head on this frame 44.

Thereafter, the operator superimposes the image frame 40
containing the human head 16 in the desired size upon the
image frame 44 with the reference point 42 superimposed
upon the reference point 46.
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Finally, the superimposed images, so gencrated, are sup-
plied \0 a digital-to-analog converter which coaverts the
image to a single frame in NTSC format which is then
recorded on a VCR:- 34,

FIGS. 8 and 9 illustrate bow a voice recording may be
generated 10 provide a cuslom tailored soundirack for a
video recording. In this example, digital representations of
the narne of a human subject, “JASON"™, is inseried in a
pro-recorded and digitized soundirack.

FIG. 8 represents an excerpt from a magneticalty recorded
soundtrack 50. According 1o the present invention, the word
“JASON" with the proper intonation, is inseried at the
beginning and end of pre-recorded sentences.

FIG. 9 is a block disgram showing an apparatus for
implementing the methed. This system comprises 8 micro-
phone 52, analog-to-digital converter 54, a PC computer
worksiation 56, a digital-to-enalog converter 58 and the
VCR M. The PC workstation 56 contzins an IBM audio
caplure and playback adapter with associated software.

The metkod of producing the voice recording of FIG. 8,
with the aid of the apparatus of FIG. 9, will now be
described.

Initially, the text of the voice recording, without the
inserted name, is spoken into the microphone 52. This text
is recorded in digita! form on the hard disk memory of the
PC workstation. Thereafter, the name of a human subject,
e.g., "JASON", is spoken into the microphone 52 with three
different intonations: deciaratory, cxclamatory and inter-
rogatory. These sounds are also digitized and stored on the
workstation hard disk.

Preferably, an entire library of names is so recorded on the
workstation hard disk for later use. Of course, diffcrent
names may be synthesized by a compuler system based on
the pronunciation of the name and & voice synthesis algo-
nthm. The audio sound track may also be processed on an
Apple Macintosh computer with sound capability.

When a video cassetie recording is made, the audio data
is automaticaly supplied via the digital-to-analog converter
58 to the VCR 34. Personal names, e.g., “JASON", with a
proper intonation, are inserted in this audio data stream on
the fly. If the name is to be added at the cnd of a sentence,
digital representations thereof are added "fAush left™, ie..
with a variable length sound gap between the end of the
sentence and the beginning of the next sentence; if it is to be
inserted at the beginning of a sentence, the digital represen-
lations are added “flush right”, i.e., with a variable length
gap before the name, so that the sentence will sound
“natural” in reproduction. The name may also be embedded
in the sentence, with variable length gaps at pauses within or
at the beginning and/or end of the sentence.

EXAMPLE 2

As illustrated in FIG. 10, the video and audio “personal-
ization processes”, respectively, according to the invention
are carried out as follows:

Video Personalization:

First, a photograph of a child (any size) which includes a
child's head—e.g., in-full face view—is scanned using a
color video scanner. That digitized image is saved using the
Targa AVS 5000 software on a 486 PC workstation. {Block
60).

After being saved, the image of the child's head is
digitally “cut-out” using a computer tablet and the tablet’s
pointing device. The cutting-out is accomplished by tracing
the edge of the child's head with a light pink line. This shade
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of pink has the ahility 10 blend the edges of the child's head
with the background colors in other illustrations or scenes
{"background images™). (Block 62).

The cut-out head is saved after pink pixels are added 10
the corners of the image (“foreground image™). These pixels
are added because the heads are ultimately justified against
the background images according ta the bottom left-hand
corner of the foreground image, and the pixels in the-comner
prevent differently oriented and sized heads from being
automatically positioned incorrectly relative to the position
of the illustrated body in the background image.

Next, using the PC workstation, the scanned-in head is
automatically scaled to up to 30 different sizes, from small
to large, each of which is saved as an individual foreground
image with a distinct name (F1, F2, F3, etc.) to produce a file
called "Faces”. The head is in some cases also flipped
(mirror imaged) and/or rotated. (Block 64). Of course, with
suifficiently powerful computing hardware, these images
may be scaled “on-the-fly".

As a next step, using the PC workstalion, the proper
foreground image (F1, F2, F3, etc.) is retrieved from the file
“Paces” and superimposed autcmatically upon the next
successive background image of a video story (ABCI,
ABC2, ABC3, etc.) at its proper location. Thereafter, the
combined image is stored on a hard disk or directly w© a
video storage device, such as a VCR.

The first name of the person shown in the Faces file is
writlen out as text and this text is inserted in those back-
ground irmages (ABC1, ABC2, etc.) that include the child's
name. (Block 66).

The presentation (“'story”) is now recorded from the hard
drive of the PC worksiation to a videotape {or other possible
media in the future). The story consists of a sequence of
video and audio elements (images, voicc messages, music)
that are played in a predetermined order to creale the story.
In that sequence, the background images with the superim-
posed heads will eppear in their predetermined places to
create a personalized videotape. (Block 70).

Audio Personalization;

An audio file called “Names" is first produced, containing
digitized recordings of the various names spoken by a voice
artist. (Block 68). Of course, a compuler synthesized voice
may be used, especially if it is tuned to sound human.

When the presentation is created, the appropriale name is
inserted at the predetermined point in the story. The name is
“justified”, either rght or left, so that it will be naturally
spoken in the context of the scatences in which it appears,
with no unwanted pause between the name and preceding or
subsequent words, or at other portions of the soundtrack, and
so that the soundtrack remains in synchronization with the
video sequence. (Block 70).

FIG. 11 illustrates how the personalized presentation is
created (Block 70) from the files of digita) representations
containing the foreground imapes (“Faces™) 72, the back-
ground images ("ABC”) 74, the voice file for “Names”
(*N’"} 76, the voice file for narrative ("ABCV'") 78 and the
music file (“ABCM™) 80. As explained above, the video
presentation is created by superimposing the correct image
of 4 head (F1, F2, F3, etc.) on suceessive background images
ABC1, ABC2, ABC3, etc.

The andio presentation is created by superimposing digi-
tal representations of the names N1, N2, N3, elc. over the
voice file ABCV1, ABCV2, ABCV3, eic. In addition, suc-
cessive digital representations from the music file ABCM],
ABCM2, ABCM3, are supplied at proper intervals.

There results a presentation file 82 which is stored on the
hard disk and then “played” through the digital-tc-analog
converter to a VCR to produce a videolape.
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EXAMPLE 3

In contrast 1o the system described in examples | and 2,
an alternative system is provided which allows the produc-
tion to occur in real time and be synthesized, sequenced and
directly recorded on a video 1ape 100 or other video record-
ing device.

Thus, according to this embodiment, a source background
video sequence may be provided on a master videotape, in
a video tape player 101. In eech frame, a foreground image
is supplied from a library of images in memory 182, which
may includc images varying in perspective, size, action
{c.g., mouth open, mouth closed, eyes open, eyes closed,
smiling, frowning, etc.), lighting, or other characteristics.
The image library may also be supplemented with synthe-
sized images, which are interpolated or extrapolated from
actual images,

The source background video sequence is coded with
SMPTE time codes 103, and may also have other associated
information. For example, a close-captioned signal may be
included with the audio text, and information regarding the
aptimum location and orientation of the image.

The source background video image 104 is fed 10 a 486
PC computer 105 with a modified Television Laboratories
Director Turbo system video processor, This video processor
allows the facial image to be scaled, rotaled and placed in
real time on the backpground video image. The sequence of
foreground images is determined by a predetermined pro-
gram kcyed o the SMPTE time codes 103. Therefore, the
processing of the foreground image proceeds in sequence,
through a series of selections and transformations of the
foreground image data.

The audio track 106 is processed by an Apple Macintosh
computer 107. Based on 8 preprogrammed sequence, the
SMPTE time codes 103 from the background video
sequence corntrol the audio system. Al selected chronologi-
cal locations within the audio sequence, the name of the
child is insenied, with the proper intonation and liming.
Based on Lhe linguistic relationship of the inserted name,
which will have a variable duration, to the remainder of the
audio track, which will have a fixed timing, gaps may be
added or reduced to maintain the appropriate synchroniza-
tion. If close caplion signals are provided, these may be
updated with the child’s name as well.

The fixed audio track is preferably recorded on an audio
tape, separate from the source background video signal, with
only the variable portion, i.e., the child’s name, provided by
the Apple Macintosh, Of course, the entire audio sequence,
including both the fixed and varizble portons, may be
provided by the audio subsystem, separate from the video
source, especially where more complex variable portions are
provided, wherein the final production is provided based on
the SMPTE time codes, synchronizing the audio and video
in the layback process.

The SMPTE code may be either a longitudinal time code
(LTC) or a vertical interval time code (VITC), although the
LTC is preferred.

The library of imapes, stored in memory 102, of the
human subject as the foreground image may also be inter-
polated with the background video image seguence,
although this is not generally performed in real time, i.e. the
interpolated background image canno! generally be direcily
transferred (o the output videorecorder at about 30 frames
per second, bui rather at a much slower rate due to process-
ing delay.

In the “morphing” or “twecning” process, the foreground
hurnan subject image, i.e., the facial image, is coded by hand
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of through an automated feature coding system, to idenlify
the desired anatomical features such as eyes, ears, niose,
mouth, hair, and the like a3 anchors for the interpolation
process. The subject source background image is precoded
for corresponding features, and preferably separzted from
other background elements, During the pre-production pro-
cess, frames with the sabject foreground and subject back-
ground images are interpolated, either in a fluid transiton,
i.e., "morphed”, or as a hybrid, i.e., “tweened”, in a manner
which primarily preserves the characieristics of the subject
foreground image for the primary facial features, and which
preserves distinctive contextual subject background fea-
lures, so that the resulting image is identifiable as the
original subject, with morphological modifications. The
interpolated images are then stored and merged with the
background image during final production.

Further, the foreground image may be altered in expres-
sion, and, for example, lips from a still image may be made
10 appear to move.

It is also possible to perform an image interpolation in real
time, so that the foregroind subject image is merged with the
background subject image during the final production; how-
ever, this requires a great amount of processing power,

EXAMPLE 4

The methed according to example 3 is implemented as
follows:

First, an sequence of images of a human subject head is
obtained by means of a vidco camera 14 or other electronic
imaging system. These images differ in orientation and
positioning, an a manper which is recorded in conjunction
with the image. Therefore, a desired positioning and orien-
tation for a cohesive mateh with the background image may
be obtained by selecting the closest image actvally obtained,
which may then be further transformed by linear scaling,
interpolation, or other processing. The subject stands on a
turntable 18, which turns about axis 20. The rotation of the
turntable 18 is controlled by a eontrol 130, which is inter-
faced to a synchronizer 111, which alse synchronizes a
videolape recorder 24, which receives a signa] from a
videocamera 14, directed at the head 16 of the subject.

The buman subject head iz then separated from the
remaining features either sutomatically or manually. For
example, if the images are obtained in front of & blue screen,
a chroma-key unit may be used to provide a ransparent
margin for the foreground image. Alternatively, the cdge of
the head may be traced by an image processing algorithm to
remove the remaining external features. The separation may
also be performed manually, as described above with respect
to examples 1 and 2.

A unigue positioning may be automatically determined
for each image, e.g. 131-138, for example by determining a
central axis v and a point p, ie., the lowest portion of the
face, the chin, as shown in FIG. 13. The size or scaling of
the head may alzo be determined by measuring a distance
from the bottom to top of the head, i.e., along the central
axis, and relating this distance to a stardard, as depicted in
FIG. 12. In FIG. 12, a foreground image 121 is separated
into a head portion 122. A point p is determined which
defines a positioning of the head 122. The scaling of the head
122 is also determined by measuring a characteristic dimen-
sion x. The characteristic dimension x is related to a desired
dimension y and the head rescaled to a new head image 123,
The backpround image 124 defines a backpround, as well as
a desired positioning d and the desired scaling. The scaled
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foreground image 123 is merged wilh the background image
124 by superposing the scaled head 123 with the defined
point of the scaled head 123 coinciding with the desired
positioning d.

The positioning and scaling may also be manually deter-
mined, in accordance with the above descrption with
respect to examples 1 and 2.

A background graphic sequence is provided, preferably
on an SMPTE encoded videotape. A comesponding file
includes information relating the SMPTE codes with desired
posilioning and scaling of the foreground image. The back-
ground image is then fed to a video processor, e.g., the
aforementioned Television L.aboratories Director Turboe sys-
tem, where il is digitized and termporarily stored in a frame
buffer. The video processor receives a selected foreground
image, which is then scaled and positioned in real time. The
foreground image is overlayed on the background image and
output from the video processor as an NTSC sipnal, which
is recorded on a video recorder.

Simultancously with the video processing, the SMPTE
codes are used to determine an audio track. A constant audio
track is provided in synchronization with the background
video. The SMPTE codes are fed 10 2 Macintosh computer,
which is preprogrammed to relae the sequence of audio
information. At particular limes, a variable audio portion,
i.e., a name, is inserted in the audio track. The predetermined
sequence also includes information regarding the placement
of the variable portion within the allotted timespace. Thus,
the vaniable audio may be placed at the beginning, end, or
middle of the imespace. The variable audio portion and the
fixed audio portion are then mixed and recorded with the
compasite video on the video casseite recorder.

Of course, it should be understood that sequences of video
buffer frames may also be present around the time occur-
rence a variable speech portion. Therefore, the length of the
gap between fixed audio portions may be varied by truncat-
ing frames or by providing interpolated frames in the
variable lime portion, so that varable length sound gaps
nced not occur.

There has thus been shown and described a novel method
and apparatus for producing an electronic image which
fulfills all the objects and advantages sought therefor, Many
changes, modifications, variations and other uses and appli-
cations of the subject invemtion will, however, become
apparent to those skilled in the art after considering this
specification and the accompanying drawings which dis-
close the preferred embodiments thereof. All such changes,
modifications, variations and other uses and applications
which do not depart from the spirit and scope of the
invention are deemed to be covered by the inveation, which
is to be lmited only by the claims which follow.

What is claimed is:

1. A method of producing an electronic image of a subject,
said method comprising the steps of:

(a) clectronically inputting a first image of at least a
portion of said subject and storing a set of first digital
representations defining said first image in a foreground
electronic image frame;

(b) generating a plurality of second images of a picture
containing a remainder portion of said subject and
storing a plurality of sets of second digital representa-
tions, each set defining one of said second images in a
background electronic image frame;

(¢) praducing a sct of third digilal representations asso-
ciated with said foreground frame defining (1) a first
refercnce point on said foreground frame indicating the
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location of said subject portion in said foreground
frame, and (2) the size of said subject portion in said
foreground frame;

(d) producing a set of fourth digital representations asso-
ciated with each of said background frames defining (1)
a second reference point on each respective background
frame specifying the desired positon of said subiject
portion in sald background frame, and (2) the desired
size of said subject portion in cach respective back-
ground frame;

(e) converting said set of first representations of said first
image into a plurality of sets of fifth representations, in
dependence upon the size information defined by said
set of third representations and said piurality of sets of
fourth representations, each sel of said fifth represen-
tations defining said foreground frame with said subject
poriion scaled to said desired size and located at said
desired position in a respective ong of said background
frames;

(f) combining said set of fifth representations defining
said foreground frame upon said set of second repre-
sentations defining said background frame such that
said first and second reference points substantially
coincide, 10 produce a plurality of scts of sixth digital
representations, each defining 4 respective final elec-
tronic image frame containing said subject portion
disposed upon said rcmainder of said subject al said
desired position and with said desired size; and

(g) sloning said plurality of said sets of said sixth digital
represeniations 10 provide a sequence of said final
frames.

2. The method according to ¢laim 1, further comprising

the sieps of:

(h) storing a sound sequence associaled with said
sequence of final frames; and

(i) producing a video recording comprising said sequence
of final frames and said associated sound sequence.

3. The method according to claim 2, further comprising
the step of producing an audio recording associated with
said third image as said sound sequence, said recording
including a sequence of seventh digital representations
defining the sound of spoken words.

4. The method according to claim 3, wherein said audio
recording producing step includes the siep of inserting into
said sequence of seventh digital representations a set of
cighth digital representations defining the sound of a spoken
word or phrase.

5. The method accerding to claim 4, wherein said word or
phrase is a name. .

6. The methed defined in claim 4, wherzin said set of
eighth digital representations defining said spoken word or
phrase is selected from a plurality of sets of cighth digital
representalions.

7. The method defined in claim 6, wherein said set of
eighth digital representations defining said spoken word or
phrase is selected from a plurality of sets of eighth digital
representations, each set defining a spoken word or phrase
which differs in meaning or intoration.

8. The method accerding to claim 4, wherein said
sequence of seventh representations defines a phrase having
a beginning and an end; wherein each member of said set of
eighth representations has a beginning and an end; and
wherein the beginning or end of said set of eighth repre-
sentations is inserted at the end or beginning of a phrase of
said sequence of seventh representations, respectively.

9. The method according te claim 1, wherein said plurality
of second images define a motion video sequence.
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defined by said actual size and said second desired size,
representing scanned imape of said head scaled 1o said
second desired size; and

(i) outputting said head, clectronically rescaled to said

sccond desired size, superposed on said body.

8 The melhod according (o claim 1, wherein said out-
putting slep comprises generaling said processed clectronic
represenlation as a composite video image of said scanned
image of said head scaled 1o said desired size.

9. The method according to claim I, whercin colors in
said image of said head are altered in correspondence 10 said
colors of said drawing.

10. The method according 1o claim 1, wherein said bady
includes a collar immediately adjacent (o a location of said
supenimposed head.

11. The method according to claim 1, further comprising *

the step of producing an audio recording associated with
said processed electronic representation, said recording
including a scquence of spoken words, having inscricd
therein a sound including a name of a person.

12. The method according 1o claim 1, further comprising >

the slep of extracting positional information from said image
of said head, and wherein said outputtiog step further
comprises outputting said head having a positional prede-
termined refation to said body based on said positional
information.

13. The method according to claim 1, further comprising
the sleps of:

(g} providing a plurality of images cach baviog a repre-
senlation of a body and a corresponding desired size of
an associaled head;

(h) processing said clectronic representation of said image
of said head a plurality of times in dependence on the
size information defined by the actual size and the
desired size relating to said plurality of representations
of a body;

(i) extracting positional information from said image of
said head; and

(3) said outputting step comprising oulpulting, 1o a plu-
rality of images, for each representation of a body, said
processed electronic representation as an image of said
head rescaled to said desired size and having a prede-
termined relation Lo said respective body based on said
positional information.

14. The method according to claim 13, further comprising
the siep of associating with cach of said plurality of output
images, an audio stream, comprising a first portion associ-
ated with an identification of said head and a second portion
associated with said body, said first and second portions
having a predelermined temporal relatioaship.

15. The method according to claim 1, further comprising
the step of associating said outputled image with an audic
stream, said audio stream comprising a fiest portion associ-
ated with an identification of said head and a second portion
associaled with said body, said first and second portions
baving a predetermined temporal relationship.

16. A method of producing a composite clectronic image
of a subject compnsing the sieps of:

{a} obtaining a first image and extracling information
relaling to a head ol a subject from the image, and
producing a set of first representations of the first
image;

(b) preduciog a set of size represeatations associated with
the first image information defining an actual size of the
head;

(c) providing a rormalized size parameter associated with
a2 body;
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(d} digitally converting the set of first represeniations of
the first image into a set of second representatiops, in
dependence upon the normalized size parameter, the set
of second representalions defining the bead rescaled o
the desired size; and

{c) outputting the head, analomically superposed on said
body, as image data.

17. The method according to claim 16, further comprising
ihe step of associating wilh said outpulted image an audio
stream, comprising a first portion associated with an identity
of said head of said subject and a second portion associated
with said bady, said first and secoed audio portions baviog,
a predetermined temporal relationship.

18. The method according to claim 16, further comprising
the step of extractling positional information from said image
of sajd hcad, and wherein said outputting step further
comprises oulpulting said st of second representations in
conjunction with said body and having a natural relation lo
said body based on said positional information.

19. A method of producing a composile image of a subject
comprising the steps of:

{a) receiving a raster clectronic image of a subject and
extracting from the image an anatomical portion of the
subject, from a remainder of the image;

(b) associating a reference with the extracted anatomicat
portion to define an anatomical location;

(c) determining a size of the extracted anatomical portion
based oo a determined actual size of the extracted
anatomical portion;

(<) superimposing the extracied anatomical portion on top
of a first predetcrmined image including an apalomi-
cally adjoining portion and a background graphic, to
provide an analomically correct juxtaposition of the
anatomical portion with the anatomically adjoining
portion overlying the background graphic, wherein the
juxtaposition is based oo Lhe associated reference and
the anatomical portion is pormalized in size lo the
anatomically adjoining portion based on a first normal-
izalion parameler associated with the first predeler-
mined image;

(d) outputting the juxiaposed anatemical portion with the
first predelermined image as a composile mage.

20. The method according to claim 19, wherein the

analomical portion is a head of Lbe subject.

21. The method according to clzim 19, further comprising
the steps of:

superimposing the extracted anatomical portion on top of
a second predetermined image, including an anatomi-
cally adjoining portion and a background graphic, 1o
provide an anatomically correct juxtaposition of the
analomical portion with the anatomically adjoining
portion overlying the background graphic, wherein the
juxtaposilion is based on the associated reference and
the anatomical portion is normalized in size to the
anatomically adjoining ponion based on a second nor-
malizalion parameter associated with the second pre-
determined image, wherein the first and second nor-
malization paramecters are different; and

outputting the superimposed anatomical portion with the
sceond predetermined image as a composile image.

22. The method according to claim 21, wherein said
oulputting step comprises printing the compasile image on
a recording medium.

23, The method according to claim 231, wherein said
outputting step comprises genceating the composiie image as
a video signal.
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24 The method according to claim 21, further comprising
the step of associating said oulputled imapge with an audio
stream, lhe audio stream comprising a first portion associ-
ated with an identification of the subject and a second
portion associated with the first image, said first and second
portions having a predetermined lemporal relationship.

25. The method according lo claim 21, wherein the first
predetermined image comprises a buffer zone that visually
obscures misalipnment and visual artifacts from superim-
position of the extracted anatomical portion.

26. A method of producing a compositc clectronic image
of a subject comprising the steps of:

{(a) obtaining a first image of a subject and separating
information relating to a first anatomical portion of he
subject from a remainder of the first image, aod pro-
ducing a set of first representations of the first anatomi-
cal portion of the subject;

{b) producing a set of digital represenlations associated
with the first image, defining an actual size and ana-
temical orientation of the first anatomical portion;

{c) providing normalization parameters, the normalization
parameters representing a size and analomical position-
ing of a predetermined image, the predelermioed image
comprising an apatomically adjoining part;

(d) converting the set of first representations of the first
image info a s¢t of sccond representations, in depen-
dence upon the normalization parameters and (he set of
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digital representations, the set of second representa-
tions defining the first anatomical portion rescaled and
reoriented 1o adjoin the anatomically adjoining par;

{e) superimposing the set of second representations info
the predetermined image in apatomically correct jux-
taposition with the anatomically adjoining past; and

(f) outputting the second representations superimpased on
the predelermined image as image data,

27. A method of producing an electronic audio program,

said method comprising the steps of:

(a) providing an clccironic represeolation of a customiz-
able audio program, having a set of predetermined
insertion points and associated conlext;

{b) providing an electronic representation of a vanable
audio program portion from an cxternal source,

(c) producing a sel of digital representations defining a
duration of the variable audio program;

(d) merging the customizable audio program and the
variable audio program while lime-justifying the vari-
able audio program within the customizable audio
program based on Lhe predetermined insertion points
and associated coatext, to produce a natural speech
paticrn; and

(¢) outputting the merged audio program.

* * * £ *



